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Cover: The Ginger-shaped Asteroid 4179 Toutatis: New Observations from a Successful Flyby of Chang'e-2
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2014 FEFHRTIERSS

—. B IESWER
1 HER

2014 5 , REFBTEMINE 260 I ( BIEHTIEIR
B 109 I ). Hep , FRHERER/EMARKRITL
(973) INE 3 TAIFIN 7 I ; E£5F (5URiE ) hE
SRR AR (863 ) TNE 17 T HtE 6 I ) ;
F5 (BURiE ) ExEMINE 16 I ; £+ (8RR )
ERBARFESTA 130 I (#ig 301 ), HyE
AIE 1IN, ERIE 6 I (#1182 N ). ELIB
280 (#ME 7 IN ). ANHBEFEE 1IN, £F (UK

1) EREARNFESEARHHUEEMAHIIE 2 I ;

FBPRIEHAIR SRR T TURA 7 THFIFIFE 10
IR, 55 (5oRiE ) FRIBEATR A TRREES IR
B3I, "BAIK" ME 3 I ; A TIASEAR
FEEOIN; mAIIE 11 I (Fig 510 )

2014 F | REHKEFRINIEN 222 [ , HPERR
BIFEX 72 /. SCIiEX 157/ , IWEF 3.0 LLE
A9 108 % ; BRIBEAI 9 1 , HPRIALH 94 ; BB
BUE(RN 3 14 SRR 4 14 | 1AKRBER).
TEREEPRFHERED 7 I S —HA—FR 1.

2. ERHREXELR
1) SINEXKHHE

BT "ERIE KIEMEESEHREI (AR ) I
B "BER RIS (DAMPE ) F 2014 & 9
BRI NIEREHAFINER |, HRBUMZF 0
( CERN ) ZRift=La,

BIRARNFOEEASINE 31 REREE
AST3-2 BERIRIKS A, BERNTFEBIRAXE
EXRARERABEK, mtkiEXRRY 973 TE "FIFRE
WK RBIERAEBMEFEZRABRIMIESE
MENEAR". EXEBRARZESEAME "Rine
IBFRE TR BIRE R BRI AL AR FIEAR
THYESRBIATIINE "KIFEESEIIRGRA" i
IR , 52k T PEEEMR , FERHERSZ. RimIMET
HNEIERSRURFRKERA. KFERERE1ER

EBYSMERMEEHE.

FEBIRSHRUNARZREEEENRY
R, —RORBMERRNET , KIBERS 72N
RUERBED . FEXAESRIRERPR—FR( F—8M ),
FRINHE EEREMER ). KRERMXBESI

"EX=S/5 GOCE BE" Bi&HA IADC EFRECUHTE |
TURIEES 11 NEERNERZE , AERFER

o

2) SNERIEE R EEHE

973 INH "Hitt=ERSTURAIEEM SRR
MR BSEEHE. SF I3 IE "BYRN R
NRERBEXRFAR" BISEEHRE BTG
B, IS T AMS-02 MNZIARYIEB FFHT%
BEISEY ; RHRT N EEEM SN FHIEE
R,

PRITAIEESTSEHER (B ) "FHEW
BR—MNRARAEHZE R REF ERSITHE
7?" IMET 2014 F370 , RERRIRM 3 I, &8
BYFRM 10 IT,

"RIUEE" Tl 2014 FE5EA T 1030 PNEETT
BUME , BRICSTeRE M NIRRT 25%.

"RBRREFTT" BRI EMRTIIIIN,
3) EEMFTAR

EERR ERFIRE | NFRIGHRIRZGIBRAVLLE
WEIENE , A 1BER SN FHIEEEHN
Ret. ZARARAEERGIAERARFETRE ¥
BRER (SKA Y REERRZEIFZ—.

FETIFRE T AMS-02 WUNZEIRYRYIEE FF %
BEIEEEH | FHEHIZEHARIRR AT BERMARIPE
SapHUEEHTEEL.

AR T WP FEH G5 RSB HE
SIRIYEIRHRE, | B IOARRR T ILEl AR —SS AT
FHERHCTR. TZPRXSARFRATBR R K TIXEE
WRIKKEBRESEX.
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FHFH SRR A YRR, EUX
MESEARS RIOEPEEMERNSRERT
SN , SABSAEONE , 7 (5%) 25
ARFFIOL , 5t 130 (ZERIFHERI AT
BT BB,

RAES HIRIFBLIE 137 KEKR BT
% ERIRE SRR T RS
FEIES KRS RUEERARPORITIE
B, HRIEH T MISRARSGHOAR | FHE5
EMRARIS TS EENAS S BTRT
EBESISIFR,

BRZOERS) 1.4 THz SRR ERr L RS REERES
HEB #AFE-FiBSMBE. 850 HKIKER 8x8 BITES
MKIDs R USEREF!, F1 350 HKIRER 32%32 &It
S MKIDs RUSBEFIE Fr.

FIXIABRSTERIRAIS | IR T HiBUAANIREF
RERIASTERRSTRIFHLH.

=. IREEDHE
I EEYIERHIZSEASCATER

FHEZF. EYERSEXISYIERF

AEEHREEENR. FHHMKER. EKFH
F. BEFFEHY. ANeRAREAEFHFIEE
IEPRIE RS EE T TRANRHR  BUS T
—LERER.

1) EREEMRSENMAR. EXRFIIEREM
FREDHT 12 BUEFE., B3R, EFEFRDS
WS R RR BIREREE M ERRI TR RE. BEEH
REGRAN | FEECREAHEIE | [RRESHIE
FEETIEE L EETEEREEMNAYER , BEPA
REPDEHIT TSN, FHHTTH 7, BFFTE
SHSHNEREERRS R, ERFRSHEFHTT
BNAEIERS MR R |, =0 7 SR EREEE
PEMSHIEREERS R | YIS IRiRE TGk
—EEXTAIREREM R — N EENER. it
WBZTFRENMRICX  HPE—REEEAN
X, BRBERNARS EEH TREREIITE.

2) FHMEER. BKFEFREXDH. I
HAX FH MRS 8] (CMB) RS H LU (WMAP K

2

Planck)ZBE CMB HZ AR M IEETEARE LG
FERLENS, He CMB INZIETE 10 2 50 MHAAIR
EIREHMTH  FToEMRENCDM RN E SRR IER
HF3R1E R BB 57 F 1L 2 (singular
processes), FA B S I NFIFHIHIRF =4 | FHIRE
FKANERIE | NTERITNEFEE—MrE
KIAHHER . X—RYEHEEILA CMB ThE
% EAMRHIE T, AR BEZAMEARRE 7 LAY &
79, BXNIIEETH , E# Phys. Rev. D. (Sun
Zhang and Yi-Qiao Dong, submitted to PRD)

3) EFFHFAXEE. —&mMs , FHED
ZHPIMNER , EEEFER EAECRHEEARIL
FEELEERIRT , WTIRTLABE], 2 Hartle
TEM ( Hartle criterion ), FEEERIR THIT/AMRIR
EFENRREAE ST (e ISEUEE ). FIHEHA
Noether %12 , AR 7 EBrERTIXEHNRIE
EFHRE , BENRERITIA | ##H Wheeler-De
Witt (WDW)7572 |, 33 7 HERAF L BIREREL , 1
CTEIRWITA. HIINERELE TRIARRFIIE
IR, AT IEFRANXITRIEFAIRE. ER11NCHMRE
T BAVTAXNERREEMR, BRAITIEETA |
E4% Phys. Lett. B. (Sun Zhang, submitted to PLB)

4) EXERAREEFHFNSEXRAIEH
HIZA. EXERABXRIFEZIRANDERE
7, MRREEEXRANRERENS., MISRAIE10%
&S | BXEEMEZER . RIIEERREET
BHFENEREXMIERINEA. WERIMER 15
HfR 7T EXNCERANREEIMR | FERMER
B, BETEANER , AH—PERTFEEFN
HEXAREELONET &M, BRFRILCNFR , B
¥&FE—Fs. (Sun Zhang, PLB 729 (2014) 136 ;Sun Zhang,

Yi-Qiao Dong, CTP 62 (2014) 729 ; Sun Zhang,
Yi-Qiao Dong, submitted to MPLB.)

FHNSR., PFEREXIERR

BEArRRERMIIESEH TR , TEERTF
HEIEISIER. X PEANESFSEETUSR , BN
IMEAREERR ESHAR RN ARSI, =5
Efr EHARIL T —KHRISTHR IR AR — RS
BE , RORET 7TXENHAR , T ERRRY
FHFENA , THERTERRTHXE.

1) MIBRF0S | ERTRYMRAEERHAD S
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F—EZBEL FHAIXHMIZE GRB120308A AYFAR
BETFHRIXANEM,. GRB120308A £ Swift TEW
MR —MKR | ERN— N ESFHIRE TR
FREPRIERENRFR , HE(RiREREATEZHN
T, XN T ERRENES KGR FEEN
WIRYREA. FEERBREEAIESRET , BIWIETIX
MNBEATEFF X FIERIFMR R AR X
AL IE SR XIS A7 SRy 10 {5, IXFRBMN
FRIOBETRHSRAYINRIRE SRR, EERIINARAR
IR RN RSB —Eb D MeeFERT , EIE
NN ITERBEDXER D MIESEE PO | ZERERH
BEEPIRENEER & T HEHAILLI.

2) Fermi BEEWNRAARMMIEBEEHEKXRTF
100MeV HSRetEST , HERBRIEANEE. A
X7 GRB130821A #[] GRB131231A HIAF 100MeV
HiSheiEsT, X GRB130821A , B IATUX N R
BN RAEIIINER  FEINAARSCEEFE/L
B, HEEW Gev EFRAI8ERE FIEREIKNE
H4E8Y, TiXt GRB131231A , HATF 100MeV S8
SIEEETHOISIE SR 0.54 , RNZINSESHEENE
FR2 62GeV, BRI , TieRHEFERRFNEL
RN ERA BRI RIRRRENLEESE | MR NEIRNERRY
BFHNEY B RSN T LRFREX RS
BEESTRO IR MR, FEUIBRM GeV iE5T
AIREREAERS  BNEERBIERBKRNRLSHE
5, B —LFERBIFREIEET.

3) DT Be/X §I4XE X Per B 1999 F|| 2013
FRID IR | EEZRATHINEEE | HIIRM
T RFERIEF S EF] Halpha LAK: Hel 6678 KE14£538
EZEFE/ERBXEUXRER | BIHEXM SR
&9 Be EYIEBIRAVER. BT Be EYPRLAMGHERT
WRESMTEL , BPA Be 2RTENMINEZEN X 594
ERFE—IERER |, AR FEERESE
PRI Be 2EFEFYIRIE) , HE T ARERHE X
Per EFEFPIIBRIEIRIN , L5RFKI X Per 7]
BEXLIUE] | BY X SIEIRA . X—ARGERARRE 2014
F12R1H8A L.

4 ) PREGIEHFRR 2013 FRBLAFHAN—RIFEE
REREENER. REMIX Ly NRKTESEER
KB, INERETEX 10000K, SIIHIIERETRS
NER | EfmlSHNeHSmnEd TR EmN R
BISRER | FTA—REA R AT AR B TR

EXHE. RMEHEMEFE BN HERERNGE
B NRERRTHBEENIBHERNE , A
IEEMAENFTEFBYR. BEEEFNIRT. &
INXMEEREETEE R ILF 2 Jean-Pierre Macquart 7\
SKA IR “killer science” NFERIZBirz—,
IEHE T RESTEENMNEINESEFHEN
=ik BATRM  INRRESTREERTARESTF
EIRGERRANE NP FEHFIDRE | BFARTH
[EIRERAREER AR R TS B REFIERER , &
RN ESEFEETBEEEIBORKERE
IR EAITTEA. AR  MRREGTRERENEEE
fliEsE R ENEER , NXESEEFEEAISE
RN AB(HRHBINESREFHERFEND
A LAR S ARIRIRASTEE FEATEIRIRE,

FEBINBRED T —IRKTIIDH LREHA TR
NEYR | REREURXNE. mREAFE. [ X
F. ExRRNE. EPRERE. THFEXFET
TRASMT 2N,

KPS RERIBXMIRIIZHAT

AEEAFERIFE: "SHXELABIXE"
( ASO-S) B RESHRAFLSEME IR RN
BRT  SHEERS , HTiEd  FRXEES
FEXNEETTHN ST  AERR SN ERSIR
HAY "KEFRABRIISSIEEL" ( LASGA)FREY
ZRRES , NEERTELAEHINEERS | AEMR
MRERHEFIB R CEISME RN, B 4 N=E
DEWH (3MAR 1185 ) EFEESIERRSE
VAR ESA-CAS SIEREIREI S | BB —SRUM
BIEREIRIEAZIH RIS ESA B M4 1%, TEXFH
SRIEARSE  EEERFEM. KRS,
EXHARINENS, CME Bt LARET RHESSI
WNENERAFRE S ENEHE, Efra{EERX , B
FEERZERIMEHIHIR Jokipii FERRNSEREZ
Tk BRTHENMERRSIW , B ASO-S Forum:
Exploring Solar Eruptions and their Origins , X ASO-S
FEEIRIFHEHER.

1) KPE=SEHRUI B S EfEH

AR AR E KRR R TR EE
FER. BRIERFRENAREARAEETER L
RAPRREEMNEE. RIERFAGIFASIHRERCRIX

3
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PRRNIRE , BUBZ2E. FEAEMRIFEAERERE

FAEERISCHRERPIR X G ( ASO-S)HEEISHR |

2014 FEVSSERMHIE Y5 7 EEARIRIT,

FERL=ABAIE S FIRT | FeRERD RIERALCK |

BT XEER. REIHRES. WERF. WHXIE
£Z. RENARANERDHT. # ASO-S AIHEH
EBATERCE , BiEkE 7 MNEZRM 30 R
EPRRKEITXS ASO-S HTERFE , B "—HK
R SoHAIRE BTMERIERRETAI SZIAR. LAk,
FXIRERT 2020 FRFTELEAWIE , BIHEMR
MXR=E—RBRYE "XKERKBEMDHEIEN
(LASGA)" #BHANER  FNEIREICIE , T&F
RIEXNIEZAibETIBERE. NR—IIIF |

2015 TGN , ZEET 2020 EERSIANG , LASGA
BEEARE 25 FEIEFHRERIEFEEAIER. L5t

AR ENRRABAEASINE | FRNANSD
FRERSVEAPRER 2 £t XIRT3E5E,

2 ) KPRt F S RERINEETRREBYS IR

FI4BE /5 Firoz et al. (2014, ApJS)iffZR 7 AFH
En) 24 A%E— GLE 4 , TEEI CME Bk

ImERFREERESER. FIFARRSTE 1| REN

HEEHERREERFEENRENEN  HERER
HEEMRE, SRKE , — SRR nEd
BETE , B—/AE CME ReIfSER T A= 4iZs
BERIFE(E, AN, Firoz et al. (2014, ApSS)iXFIFEAR
B FUILRLERIEEE | LZRETART GLEL7 B4, %
OEHRNZSEHRIRER THEFAE CME BNIEXR.
RIS GLETL RAIReRBIRNNEER , ZRIH
VB R BENNsE T EURAER.

R XEIRINEIIRFTIE , FfiER SDO
PENKEHIZEE | EFIX 11158 RIMZHING
1T TS, EREINRANNERATIEEIET
WIMERITT X | BRI T IESIR =40, TELLERY
EHETIENXAH DL EER T  AIEERS

HrERE | ENXAAREDEERNRIFRE ;

B EGERET  HEE THEE X2.2 RENHE
2(FR , FEXFAEYRNS SHAENRARX.
ZTIFEEAE Ap) R3R.

ABHBENRY S B ERARMER T

ERFERAIFBE D PERIMNER IR,

INRETER). FERAIR T AR A T TS
HEE T —LHE,

1) BT 2011 £ 10 A 15 B SDO/AIA JLUE
HIPRERIMEE R, RIS RINRER R H AL
R, BIXILURERINEUGFD Ha B , RIUREINE
MBS CIESFXIR T Ha BiR. BRI EIMELRTRE
REAPAERSHSHNE RIRRKSE. 55,
IEAFR T 2011 £ 7 B 22 H SDO/AIA INZEFIE
EMREINETR. ZEIRSE. SEMEIER , BB
TREEMESEN  E T RAEETARANLR. #
REMXLEEEFAAZIZ RSN  BseEms
RS AR BEID R EEKRANER A RER
REMERN.

2) BAZTT 2009 £ 8 A 23 HERIAAMRRXER
H— P HESR. BHT M ESREERERES AT
FEANERMERNSR. FEEIHERN , ATgER
T RBEKALZ BRI ERAISE. BRI HFIN
B, AR ERP R RSN R OE
Pz, GEXERREMEHNGR  BH—%
IREE | IBRIIXMRERNN=RLE. BXEHRE
BRAY, BEiE. SFRERRY e fFEinEK
AUPTEEAREY,

3 ) MEEFRFTABIER PR X SIEARHNIRSTIR
ERPIEERIMNER FTLAR KHENR A T H#37
BB AR, £177 2002 512 B 26 B
B—1 C RiEnt. MNAIX MERLAE#HIAE =1
iR, fE{IJERIE 3-6keV BERRBMDIPHURSER , &
PR NRIIRSVFREEA  BSR—NE/LFRIE
i, X% AIRESIRMERERAPEEIAX | BIRRTR
X LB H I FEE R SHUIISRAS.

4) FIRRIMA X STLHIBEINERF 7 R EE
2011 £ 2 B 24 BAY—" M6.6 RN SIEDE AFFEIF
S TIZEDERE BRI B RIR. BEHA. &
TR BRIV R — BN AL « HhER
RIEIE EFHATRVERIRE ; BT ETERARIES LT
MRERA ; FIATHIRAEE TIEFDRE TR
EUV IEBEARIMRAERNRAK ; X SHEARIRR U iz
HTE, BRIAITES | MENRRTEAIRENX
B TIRER | % REX AR EE (RISHL )
EIMERE | 1ER T BT HERATEIE T PRAIEUE T |
X S A =BRSS5 R EHABIRARITIE | EH
EFERRIREER I IE S T RBE BRI IEAR
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—# , EFHHRIRER AT RER BB N ERRIEENTAE.
Bl —ATE (EREMIE).

YRS ZRA L=

AEEFEHITENEN FRNEE53EM
RORAHI AR | ERAREE SRBIIB SRR 5

RERIEIER TIFERBIE. PFRN=RARAH.

BGO E8EREHIRRDRIIHILIF ST REUMTN
. SRR PENFHARE ; BN FRUEE
THETF 2014 F 9 Al | IRFEENVDEERNER. 2014 5
118, SerBEEmE—MERRARLIE.

1) BRI RN EREIERE

A S S TR RN FRNEE |, BRiE&
TR BEEMRBINGEMER (BEARRT. B,
L5 YFIRDEERRSIRNER ( X584 )RIFATEI & LE 2014
F 12 B 18, @F&AEEH RGN EmEEL
FERAIAIE. DERNACFIE , KB, B, &
BEOMfETERT  BXERMISTIRIE | Bi#x
A EMEBFTEHATIES. SEHMER  BRERER
5T 2014 F 4 Bl SRS R ARERLS, 815
NERERR. BERERR. 254K, BES
AR REE MRS EZ TR =
[&7F 2014 5 8 BESRPEFETHRSIEENK |
R TRECWRFTHIEAVEEIEREMNER TIFEK |, ISR
KRN BETRET 2014 F 9 BIEKINENIERET
HIBNER.

2014 FF 10~11 B JRNSIEHHERUMNZF 0
BT 7 =RANRRRE  EEXHRUEE AT R 1T
Wi - EBLM. BEDY (EEFEF) |’
FHUREEERE (EEMEE ). LARIRNEEsEERI4ERY
TEFR (dE/dx ) ; ARZERAGIE ; SRS BREREL

( PSF, point spread function ) ; ¥/ 1924434 ( Back

splash determination ) ; RIMEEEMEFR ( Effective
Area ) ; FRNEERIFOHHREST | 40 e/p DHERES], LIe
£EERREA - DAMPE T{EIEH |, EBI4RE. IRBSIERE
f3%E ; DAMPE XJEE-FHINERIFNTREAERF ; DAMPE
XIS FAONE SFNFRERFERT .

BETFER 2014 F 9 BRENIEFASIERLL
k B TFIERPEEREIT , IF 2015 FRRAS.

2) YRR F RN 2R EHREEENAR

HE

(1)AMS-02 FHEHRYIEB FFHEI4AEE N

(8 ) IS RBIEBFFHITLFRRIEA : &

AMS-02 IERAFFEREUERT 1 ™A | FAHENRY)
M FFHNEAIREESRERE T T , XEGHEE
[EHFFHES% O ERBFFHIILLLAIRERES
N EFEBTFHEEHI TR (Feng, et al. 2014
PLB; arXiv:1303.0530V1), Xt AMS-02 & Fermi-LAT
SN FEIRRBA S DITRIHST "SecrEFREED
" X—WA (e.g., Linden & Profumo 2013; Yuan &
Bi 2013) {ERSYIEIRELSEHASEIRINAERE. FKAi]
R TAEFE 2014.9.18 T 547 CERN AIHTIEIR 7
SIRESIA |, FHBERTE PRL EARM 2 & AMS-02
IEX3IH. BTN AMS-02 NIERF, RBEFF
EHLEEEIEEUE |, FAI™ISIERR : REFHEFILIER
FRHNES R £ SR AE FALLIERF
% , EM AMS-02 HiEHEIIEE— MU FIRY)
BEIBRYEH |, MizBHARRRTREEMENFES
HEBHEET , JLEE Monogem (Li, Shen & Lu et
al. 2014 arXiv:1412.1550).

(2) BANEEYI R F—LAER M L HE R
SREENHE , HRRIRIT TN FHFNARIR.
HhErETER R (fast radio bursts)2 2013 FEERELIFHIAL
—RIFLENER. MERA~Uy RIFEHKTEGTEBIR
KRB 2 RKAPRUZFREN _EFIX~10000/K, &)
FEBRRHENER | (EFmEHNeHEInTEE R
TARERN RIS T AARETRERBTF
BERCNEZERE. BRIERLEXHREGEE R
RICHEEYIERRARHTENXANE , EdER
R— " EENRIFRIGIE. RISHEHEFES
EMACFHERBIERERIER | RS TSERE
R ERENE | BPACIEERAESNFEHES
YR, BEEEFIRE (Zhou et al. 2014 PRD;
arXiv:1401.2927 ; WE 2), FHAIERLEMSIEAR
RO TAERST— N B 55k (arXiv:1402.2498), S8
KITH5R Jean-Pierre Macquart IBE (i IR HANXFHETBE
FIRFEREHZETRIFE T R BB SKA TR

“ killer science " B E B Fx Z2 —

(https://indico.skatelescope.org/getFile.py/access?contri
bld=2&resld=0&materialld=slides&confld=275). ik

NikhE “"SKA BHEH".
BEESARARBENSESEEIBERERER

EGERBENARIERER M82 NEDPER X §itk
5
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HEPE (M82 ERXRZBENARTHARGRS &
NEEAGIF ), RIS TR X FHENERE
O VI 2%, BIREIXMNTAIERSD | HREN]
R RRRE EISHRR 7B R X IERFAEFIINR
MR, ERRP , BARHEIRE ( AMMFIENEE
X SIERGIHE ) FEIX B AMER 7R FERITEH
BN, AEENKRTEEAORESEINSZ—.
B2 Z =AY X SIS RB T RIFETEINAS
I | TS 2 —AYERSTSR B T AR RE AR/
(a) , SIERNEUEIR S SO FIERINSAERT.
RE(MEERELIEITSHSAREEERER |, &
ELBR XA e sE A E— N 2R , R THIESAK
ZENRDES. X—iERSIEEEES SN
WINBERSAINRT |, BFEEESIA LA ARER
ENYRFRHERER M82, iX/MEBER—HithiR
BTIEEERT 11 kpe FIXIERAYER X GIEA4RET |,

FHEH T BRNFTREEIARIEEE TR, Z TR |
BEfAMRSEA LI T REERERN X SIS
BEMREZENGM , FARMIEHEEERERYH
RABERT P EEEMENIAR.
(‘iopscience.iop.org/0004-637X/794/1/61 )

1. EtRRNFNSIR R HAFER
BELH. HCSEKEhiRR

RERRAR TR T =Ma@ARE : 1)
imsXSAtHIAER AR EE KNS E RSN ; 2)

EAENEFMIEELURIEEFH g iR
% 3) RERSREENEBFEAREE. AR
TRBUS TA0TMERMERER

Fehk 7 EIEEEFIFEmEMREIE TIESE
FRfAEE Rk T EREFNmSITE  FitE
TIRE M=0.6 - 3.0 MOIEEMN ZAMS Zl RG JEIE
BRI R ARSIV ERICTH & | BRI SWK
HERRYIEICAYS6Scuti #yDoradus Stars ZERXED
FIREX,

A5 7 6Scuti FlyDoradus Stars BYBXENEUA
il RE T SERECTENEICYA : dScuti
#yDoradus Stars BYZ-E2RVEENIHIHISSLR FRIE
B i MRETBER)E Cepheid instability strip JEEERAIE]
—RkHNERE RAIILSScuti 2 P-mode FXEIAIIIEF

6

fMyDoradus & g-mode BXzhAY-FEE. SScuti - y
Doradus FXEIAIREX W AT HIBKsh EREETTHE
£ p-mode #0 g-mode FEIRTEUAAY, SScuti / yDoradus
hybrids, ftEI1ZEAXREIFEZAT RR Lyrae BUZF
Z1 RRc,RRab #1 RRd IX[AAIKE.

AREX

BIRAXFOERSME 31 REREE
AST3-2 FIBUEEHY CSTAR LR HHFANRIETT |
IEERRIKS A, AST3-2 1EEA#MENHITEF A
I CCD RASHERNITERNEM , KT
FFRGITTROEIRENS | IR REF , RIUEFHE
—F, CSTAR FHRHBUE , MNEETHREN , THELE
s |, TRk 7 IEAEENE | EERFEREHT
FIMTERIER, BeRFEFRGE , IIANT K8
SXEERBRGESRLR  HELTMERN
RENHFIXBERIZIT 52 ; WESRILEECTIRE
CEFHIT T RENIRTT , BRRARHAIPILOTII,

BREGRNFFERRK I SHEKXIKBERALIK.,
973 INH "FFRKREIREEFEFHFRK
FBERIMTESENRIEHAR" BEipaE, &bt
BpseS B H "FHEEEIR-NRARASHZ
BERRAFEOFGIHEA" PEKREHAR | HEIR
Fl, HZ37T "2014 International Collaboration Meeting
on Antarctic Survey Telescopes” EFRiN.

RE. A BESSRPFREMIIKNEE .,
FIF3 CSTAR F 2008 FE1ERIRIKE A MLERIRIETE |
ESHAIMTESEBUSEEHFE ( Wang et al. 2014,
ApJS, 211, 26 ), ETF CSTAR 2008 FEFINLNLEGE ( &
12 1 IKERE 20 P—IEEIEET 29 A IEERIINE
). FIBERENTSEARNFER , 8XERK
FMEFEECHERERIT 10 RIMTEIRSES |
FEF AR ERYGEIINEAR G 4 i RERETE

( SSHIEAKITE )

REEREGFREFR TNIBRRFIARI/E

(1) F2|EE75E : XF GRB 121027A HHHIZESA
X SIERRIZUE =T TS BRI NERLA
86 FORUYEARRL S FHRHIXERERD LT TRER %R
o BIRFIR AR HEIERRY ( Hou et al. 2014,
MNRAS, 441, 2375 ), X GRB 130925A HIfJ X §34cHE
REFTRE T 7RSI | SRR RIIRRERTE]
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HIEM | IR R AT E BT RER BT
FROEBEFHEIAZALEY ( Hou et al. 2014, AplL, 781,
L19 ), WEFEEHRREE ENBEH FHOMREARIEHIT T
AR | FSRI R AENINE FIURERIENIEELRY,
IR TINIBE GRB 120326A B X SIS RIE
EEMBIERNTIMEERESIIS (Hou et al., 2014,
Apl, 785,113 ), (2 ) EENESH : REERESE
ENTTREEMD R R BFEE E DAL E Rl
TTEHRER T IR M ERIETEH ( Geng, Wu,
Li, Huang & Dai, 2014, ApJ, 792, 31 ) {12 IBRYIE ;2

AR IERERIAREETIE | FHE TR avEET &,

ZTERIE , BERET—RER TEEMBRERE
KA IMEERNES. (3) WHFEHS (8
ATRIES RERIRAIEREE ) 510K HRIB RS
178, WRHEFMRXREE#IF P FEMIFER
HEGHIASNIER | BBAIXES | iR ERIERIRSTE
IEERE | RS LENRIFMGHR T1ZLBHIE
SRR ERLE. MR NEHAR TR PRI AR B RRE T EE
DIMNER T HBete&IS e IR T L EA R AT —355

HIFESHEXEIR PTF11agg ( Wu et al. 2014, AplL,
781, L10 ), EIIEHEFIRAREEN BEHEN
EZETMRHIN P FEHSBHIRGIRE | XK
BRI ITXEENRIIKKEBEENESE
X, (4) FBEHINBROBEANFHEERK
MEBFEFEWHIT 7T ( Wei, Wu, Melia, Feng, &
Wei, 2014, MNRAS, 439, 3329 ), i JH9REABIETE
BEHNA® (ABERT 4) EEMERFEIDERD
1.8 1051 erg/s B 118 4 Swift KIMHIMIZERE, FRIEAE
MNEFER | SRR RFEERRFNERTT
VALALI#S 2 SREEUL |, BD(1+2)%6, FEIXANTAEH | fib
IIRDEE15=-0.80, XIFRVEESEILER | NRRR
RERIMESRBEFKHTBFEERMERD , BBA

XIMAYEMTEBFE 0.52 FIIAHERFE. &5 |

IR ESORIBSEEN AR AT 4 &L 94)
XSLBEERAERIT 7RG  SEIREERNRZE
TEECF(1+2)7(-2.41+1.87/-2.09), ( 5 ) RFEKER3|H
BEERGARGNNERER , NFEFIRERESEH
HHT T ERE ( Wei, Wu & Melia 2014, ApJ, 788, 190 ),
BRIBEAREASR 12 4 ITREFHFIEEY Lambda
CDM SHHIBRFILERUNT MeFEEL HO =87+17/-16
km/s/Mpc, FEHIRZEESE(OmM=0.48+0.25/-0.37,

BAIET BRRUERRT 7RI, RRUIFRIXERIEE
AHEINZY 150 N |, NI REFEHHER SR

4 45 8 5] & B HO =71+/-21 km/s/Mpc, Q
m=0.34+0.20/-0.18, ( 6 ) FIF ROTSE-IIl B&FE
MRESETEWNZIR 58 MNIBREFHEA |, X7
MBS ERENA1T 7 BRH( Cui et al. 2014, Ap),
795,103 ), 1% 58 MEAHEFH 18 NERNELEFIE
59, 55 40 NMURIEST LR, 1ZAFHERETEN
B35 RIRERLARISESS 100 FURORTZY, iZFARERE
BB, RECERHEMUEARTF  aILERSE
EEXIMHR Misg L. BETREACERE ,
PBHTRURAEEEERREL | Schechter JEERENIS BEINL
W—2 , EITABEHHRREE S RIRIFAIRRE. (7)
—RIANAFERERRRER A AEYE KRR
ZEERY , BIMBRERE SR FERERBNRSE
1l , EEHEASERNEN. REERESIEEH—
$£&M ( Lyu et al. 2014, ApJ, 793, 36 ), N3 S5TE
HEXRERGHRIAVESITE  BEREINEEXE |
HIRA R AMBERRLSEMFIES , M Blazar &
FERINEES , H—2 DRI EETRFGT
S REREREEWEES. TSEFHIE
FRPES. ZAREREH T ARREARNS R
I EEREAB ARG,

TERFARIARTEEEEE (1) ES5mE
AKX S| DIEEHRAEI , KRR S
EEZETEES | D XESREL EH TR0, (2)
VEEL T —EFNEGENEL  SREERTE
KBTI SIEEERIEARENEIR.( 3 #E PCA
HERM L , KRBT EMPCAE% | 1IR5 7 =i BUREL
HENEEE.

SRESTERR 7 HEFIE. ZREKIENERIZIE
MRS EARYTAE ( Zhang, MNRAS, 438, 557 ), fib
MERFEIK R HUREE (SDSS Stripe82 Database) Xt =58
SXTENERZAITTRAET | REBE 281 M
RASENZ=REXENERZIRER. XELERIE
NZBEXEHNERZFAZDK 445,

STUREFE HOD ER Mt HEER=RIBXEE
HEBYS THE.
ERFHFNISHEERR

FEERNEDETEPREERFHFERS
W B2EN 160 AEA. AR SMEBREZ—( "W
WFHZE" ) FHARMTHAR ARFEARELSED

7
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THERRS | IRHRRERNESRFEREEN
BEEASTA , IERRX ; ARCTEYIERE TR
SWRFARSE , EEASTHFIEENN | TRERTK
RE, BT, AFEHSIH 2 BIMEELRE.

R TERR 2 BXEREL , R T HETEE
hERNRAMEENEE. ARTERTES |
BERF AR SEEINERRE T ERXT A HSHR
EXRERIBXM. BN 755 0ERNE
REKE.

ERPNEER AR

AFETEERTIEERR  ERFSEIEL
EHEBS T BENHE. 7 BaH T EREHEIAS
ERMAR. KXitkl. EXRBFNERE. BLLBE
R, FHZ. BYEHAR. SR, ENERRS
BFER 130 ZASINEATITS, 10 BERRE
137 50 AEARIFEAITISS 118 ICMT(James Clerk
Maxwell Telescope) ZiiRiIRIE , MUETIER.
B BRI EE 9 BNEN TEIRXT ICMT 1932
EEE  MEEHENNIES. FERE 2014 FiHE
BTERINER 12 iCREEHE , BITFEARM.

FPERREERING FTS {UESBUEHRFEEERM
ERYMERAINELE | $RI5IESR 2 DB ROVLUEERE | BUE4]
LOITER.

BESSE , 98 | KEEEFSIEHRAIUTF
BRVISHR R EB I RFIEE., FHAIRE

[ESRREE FEER BRI AD AEXL0 130 125FA1 |,

FHatRaER R FEE—RNEZRER. HREBRIZY
HZRET RS SREMEERN TR | Wi
2%  BoEnHRETEENEHERLREEIS
e | ESAPRNETRSSZMEN. EEEES
ERTESATRERFFIESBEFE |, S1ER
ARFPEAFESRENTERRE., SMEICHEDR
ERZSRITRURBXESBITRAMIID T
LIRERIERT , BEERRAIERIEE , BIRAIR
ESAERMUNBEIRRERD—ED A e LkE
2, AMXLIR ST —BERE A AR SCNRIE
3£, ARBEAEENFMESBITR S ERIAMHIE
EWREZR Sextans A F[] ESO 146-G14 FIZIRERLT S
W, EEEEMRERNNE , RIXLEERMAX
HIEEMRIER{ T ERURERNOWNER | &

8

L D FRINAEEFE. BT 130125
AIFHERSIRTBER EE B AT IEE.

BEEFAERTICENUEZ IS KAYEH
HRIEEEEN, KESHEEFFIA APEX 12 m
BN 20 MNEPIEEFRRERVNT HCN J = 4
— 3,HCO+J=4 — 3, f1 CSJ=7 — 6 =&i%%
KET EEXBFRIEEE AR T BRIALERE(Z
[E~106 cm-3 WD FRANKEFLINEEZ BRIXE.
&I LCS, J=7-6 -LIR and LHCN, J=4-3 -LIR, 24t
85 , LHCO+, J=4-3-LIR 2#BL&MHE¥%, LCS, I=7-6
-LIR HXME#®T 8 NERACE , FEEEHRIERA
AN TFoARE. XENEEXREUTFERBEEE
ATF 104 cm-3 X IBERASZ BREERRERFS
&S FSARBE R TERMREX.,

[ERRIEFAER SRR E—ERBRNUEE
RFSHFEE  TEETIBARE Y R IFREN
HNHASER. X—HEIRORE—ERDHEFS
ERIRERFISMNEIRERS | X ERINEE D NEEARXS
FRE Ao FIEL "0 MERSAERXIE "B RRE
& Do INMEEESEL ; ERRZSEAMN , H Do
Ao BB , EMALUGEERNERSHNERX
2FF. 5EEHI CAS 1 Gini-M20 F5iEAELL | 75k
EAERPOSHSE XN  MERUEESE
LT FEEHEE 98U, WNEFTN , &F GEMS KX
MtEFI= AR D PHEHREHEXT 764 NI
0.35<2<0.9 MERBRAITEFRNNELSSE | IE
SCHAERTE Do-Ao SH=HHRRE—FS Fit
s  MRERNBERSFHSHNERSHEER
EHESAMNER S ELFIAEVE L, SERR
FRIERITENR , X—FEEBAHGER | 155!
EEBY BEEHRANREENER S HEABH.
waiEREEERR LRI LES (EUCLID ) itXIF0
RBUREKREIEITK (LSST ), MIENEFIAR
YRRt B CublEF KRBT ( KDUST )&
KRITRIRIAREIE | T REAEANERAZSN
B | RREZREIRTEIR,
(http://iopscience.iop.org/0004-637X/787/2/130)

TEE | BEESHEFENR BT HRRT
AMtEAR SO S —RIEE S R 3.6 KO
CFHT EimiRifr 3 BRRONLAT () , AIhERGRR—
RAMUR XA 400 5 AP RARETR.,
REMFAX—RENN , SEEAINEGE | 2L
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MEHGIRNZIELAG RIS SER A | FEHIEALLL
# 2=2.24( 100 {25FR1 IEEAFUE AIEEMNER |

FRAARCNEES . & HORFEEFS
FEFFAE. HRAI  XEE HORSIELERSER
BEIRAEETREREKI , RENTHHZETZ
AMHEESEE  EMEEFRESERREAIERR
RMBEERREEXXR. MI=EETHRN
BOPE. BRYERGEINERIXL 100 {25Fr1A
HELERRESHMRTS.

EREHEINSErk. REE. ™HARRUKR
HtRSE S EE MR AR ERIAIE (X
LT IPERTBE D FSIRRISEIEKIT )/ WISE
PRELT NS QSOs B PACS YY) HHTEIE, 1)
FIE ALMA I T IRIE=LI/MER NGC 34 #ZIX
CO (6-5) MENNFFIFEDMEPRBERZKFE
— N RIEL] 200pc FIEETERRLEE. e |, Tz
4249 100pc LA SIMERERE (>10" Mo pc?),2)
FIF Herschel SPIRE/FTS XJ GOALS FHEARIERHE 65
NRELIIMEZR ( LIRGs ) BIyGEMiNEEE , 3X15 7T CO
M =4 13 FELEEE ST (SLED ), ERFKAF
- CO EERFZMERDAIKEZLLEARALES
c(60/100) %k ; EEFKESNERNFEN-4.13

dex,

FHEESEESEHRARSIER BT AT
B IRAM 30 KEARKBIRREILPINENER
NGC1068 HilIE] 7 & {LFE(SIO)LAK FREZ(CH30H) 7>
FROBIKERSS, D1TREE , SWERGERBIFESE
EERPOERRSESAE | PEKEERRR
Xigf, ZRMAESEIKFERIRAIEE B =380
THRA  MEAFEXLHIPKERFHRIESSER
PRZRASEER. PORRBLANENEFRZXIEE
ERNRIRAIA T —MEO. ZTIERRE
{Nature Communications) Z¥&

(10.1038/NCOMMS6449 ),

EFBFIRBEE F @IS W Hr IRt iig
EERIMBICHENEMEE SRIRMETRILRIN
RIEHMTSEETM IRX-UV XK , BIINEHKE
SE IRX-UV XEFEFRHHI—NRE. XS
RERT BA BRI —IN T 2R FRN %
BRAONIUEISR. HYCHIZS E RN RRRIS I S
W—LIRCARBIRTTRER | IS AEU AR TH CHhZe
PR D EE RN EHAIREZRR | RIS

PRI AL B R CHIERI R | IRRSE—IR. TIF
IR T RETHCHIE 2 RS RS E
HA , (BEREA T HREREYCH AN ZFEEMERT |,
[RREEHCHENEMEE SRIERMITRIMNEERS
HEEENMNM R ARG , ENRURDTE

Fn. HERE ; BT, HCHZASIERBES
RESENRFETAERE B, WEHCHEE
B RRIRERESRE G TR, X—<tBIER
e, [EEATENINRE R A S ZRIHE |
FRLAEXS NSRS AR RS |, REIXTRS
Ma{RATRERE =&,

PFSEERMHAR

2014 FEAREERTESIHI—CO 5 FKFE,
RIMTEAS, FRENTER. HIVEREENIE
SRR E BRI R ST T TH. &
MBS B A “RIRSESERIESA ME
RESESAWE “RTESHI—CO S FHE"
IRE SRR ; S ER RS EEARTHYEER
STHER “AHEBESHIIERS TE, &5
MR “REENTHTS" SAERAS LT
FISENGR | B S EENEE T HA RS
FRATE.

1) "IRIAEETH-CO DFKX" BHEIRA

SERRT M17 XPHERISF= L= (120, 165)
&B=(-15, 0.5) IESRYEMRINSTT , HoFg
SRRHSI S | SRR ENEE | B
FASRYESEIAER |, KI T KELTRENS
FRZRBRDF=ENE ; X M16 XIHAS F=
L=(15.0,18.5),B=(-0.5,2.0)I D ELE5eR , K T—
N5 M16 FIORIFREEFMINIIEAIURELEIR
249 , TIRER 2RI, FRX-Rosette KX
HXLNFA RS HE, BT ZARETEDF=
Rosette FUERDHT |, SRS F= | 18XE
RE&ETH. 7 2014 FEM TiZRK 27 MRXER
70 ( 6.75 FHE ) BINLA. #dEtaEFiiam,

2) RINAAREXRSHARBUSRT IR

ATHARBERSHIME |, £/ ESO 2.2m 2Bix
59 GROND Ri&IRBRERIE Y ' i' 77 JHKXE
MHRZRNELTHMRTRERXT 3 FRARE WASP-5b,
WASP-43b F1 WASP-46b 3477 RGN | IRKIHIR

9
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MFBEXSHAKRTES | FEH WASP-5b XS
BIERE B FENTaEREMRY ; WASP-46b X5
RESHIERIEER /I ARBERRS KSHaI8EF
ERF=E | WASP-43b KSH A REFERERIIE
. CARINERTLUSH (1 WTLIINKE JHK )
FZWRBITEASEFERRE ; (2) WRKHESZ
FHRAARAR EE B FEMNHRE S RSAR
5 (3) MMIHESFE2EHERAREXRSHH
WREMRIR. £ AA KRICX 3. FAESEsHT

IERRBAREXRSHRS I , BESTHR TERDHT

BRIEXBEZTH 7.

3) SNRES. BRIBDAINTERAT AR
BYSEERR

STHBEETKX Vela C DF =TT AMIE
(2 5 ) [SII] A6717/6731 IBE R ETHIRERIE
W, FRI 18 DNEFINRAMR (HH XK ), BP
HH1090-1107, {3 WISE HUEFIEIFTAREANEA
Bk EZRFEHHEINT 11 NMPIIMNRRA
(EGO), RIRIXIZHDF=FRIFREXRMAK(YSO)#HT
TEE , DAY 56 NMFEREXK, FEHEM EST
BT 12 4 HH X{RF0 5 4 EGO HIEIRTR, X%
FPINRNGITHER#T TR  BHiZoF=F
HNFRERIFER 0.35 pc , INARSEZERENH. 183
B Al &3

fs8F VLT KFff/Ei8% NACO. SINFONI 1 VISIR
ITAREEEFKX M17 B9 UC1 F] IRS5 KT 7R
LTINS REIUEAT |, EE(IEERRIL 7XUR
K= BRREXANEAEEREING  HPHN

IRS5 SLIR2— M EERS AREEDFE 4 IFRE |

M IRS5A B—MAREFRE HRERRMRES
&R UCL BRNMAREFRIEERS  (RIRUUE
T REFEERER | (BREFERTIRRMER, XL
fEEIR ARA , BRTFEA—HEMER.

4) NREEENEREERRARINEEE
PR

AT BERNREEENEEEZERRNYER
4, {8 Herschel/PACS XIEFEZE1H) TW Hya A9 5
MUNREEEMSIZEHIT TN , £ 70 HEKF
100 REKIRERISIRMZEXLERAK | 7E 160 RKIRERIR
WEIEAR 3 MRIE, XERNEEXLERAEN
2MASS. WISE #1 SCUBA-2 HU3iE , BILAKgEIX L

10

KATRERIREE D . FERRIIRRIVESTRBE
B SHTERSNYIERSY  SRAREEENE
[AEAEL | XA/ NREIEEFHSREEREN A
FSRAE | BNREE/IMRS | BENFEEIR
B, 1EXERE ARA KK,

5 ) ASERTHID FSAIAR

BEXN—NSLABREREAFEA Lyman alpha
BIRETEEFITLL SNSRI D 4T, R —FAY Lyman
alpha FISRSHIEBFITLIINERD. BELIINRRIE
EREREE ST EARS Lyman alpha ERABE—
HOESCRE VIR LAY, H—PRIDHTIEER,
YRR FNITLI /MR eI REER R B 1B ERZ A M 87 T 8B
% Lyman alpha ERAIINFAEIRIEERRK. XA
RELTHICEE HEKBE AA #E. FIF
IRAM 30m EBimiE SHABER NGC253 FlB=LI/h
EZR Mrk 231 i##{T CN,13CN LAK CO ELWM, X
F NGC 253,12C/13C RIFEELL /T 40+/-10, X PMEBEXR
FRIATR CMZ KIFAINR{E |, FRBATE NGC 253 5
EElSAHANERF L. ME Mrk 231 #7,12C/13C
HIFEELLA 100 XMERS Arp220 ERFE—HH.

ERBESTERBERALINE

AEETEEEEE | 1) $XEF REEK
FERGIEM A 5Sm ABFEREMSRIT R, FHR
T HRinEHENE NEERMR AR, KHFAmRET
HERBENRILHI S, AR2L R REEmIRIARSE
1, FFRT SEEmERIENEE TER SR | Lk
BniRimzERNESLINHAR | 2 ) ExREARHHMY
FRIRBFIEI "ARLBESHFINEGRS" M "Z
IRERE XS ER NG EIRNAR G- KFFZIEaT R
B, BRI , FEdESRHEIEEN
PRBRFERE ; 3) "AMLESHRURAGFE
—Hi"  BEANBMEITMER  RIhEIEHE—Ht2H
RESEEETRH | 4) AMZRERESETIME
FRUSRATFRRMNA |, BIESKERZERHSARR.
Aie4B SRR RERREX MR, BETA
Wh24tE SHRNBSABILAR KL EF atEE,

FEHEEE

1) BERERRIHHENRFATEI "AHLELE
SHEFIRGRS" RERORBUERE | IIFBTES
TR EMPRERNFERE, ZIMEE 2014
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FEHEITF | Sk T SRR IEFIRERIRE
FRFERIT , LK POST BimiRS 0.3K M EIEER
FHERT ; I TET Nb # TiN FRHBESERER 8
x8 RITHESHSHERIRNEE ( MKIDs ) B&5l , LK
ETF TiN BSEER 1024 GBS HEBIRNIEE
BF%! , SCEL MKIDs HRNEEFEFE ARSI ST K iR
X{GRIFMURILSRIE , AR MKIDs St SRR
TCHIRDS AR SCIERGITES TES IR
MERIE , REEARFREEER , FH5E T 8x8 &It

8BS TES HRMESMFSS AFIRREHERRTAE

AHIZ R,

2) Btk 5 KRAFZLBITFERBERANAR. T
Fatk 5 KKHZXEITS ( DATES ) RGO ARG
Figit ; Fep T H350 KB SREELS RINERATIRIT
ARG IR RESE | FIRI IS Ter i SRSt
REHTTHISHERISIERIE ; ST H200 KRR
S HEB BRsR B TR R ROEAH | HRedTERR
AIA7KY | 58T 2GHz 1558 FFTS BEthmnHiEREl
FIMEXAIEAE. B, KFEAIREA 4K (REH)
RERFERTTANL IS REINF.

WIm ARG T AR L BRI HERAR.
IR EUEFME TR 5m AFfZARE ( $EHRTE
M ERSIE ) Rt R  ARTEN. BE
AIRE R T ETREAAMSEIREDHT | 55!
RUASEMR IR S ST SSRETRERMA R | L
BENSIER. BEERE. BafRERIARETEE
DRSPS BITRR MRS |, A
T AR BB AR RS U R A TR TIE
HERE. LEAh , EXIIRETHER SIE T RPRIREINES
REAENEBEREEH S R=HT TR BRI
it . NBEITERERELANE | FIREGETE
BFERER BRI AETRTU VYIRS (#
MEOERMHAKEE. HXOVEEREE. XE
R EERES ), B4 ErTLUXRIFA TRETIHR

AifzaterEREERIAE SN, 5886
MERIRBRAREGIF , HEFFREEER 5m K
Bt AR EREE I HFI IR | 5T
BT EIABIE 1.4 RORHIBRIER | FHETSE—
BRETAERENENR | $BEIA 5.2 K | HOERAISIRE

Aitza Rl REERIAMELIE. FIAEINTEFN

TRPUREERIT R T Rim S UAMRIERISIS | SCIE]
SKUUTERXONEEE : 1) {ERRRERER
BIME TRIEMABE | 2 ) ARERERESERST

VAR ABRIFL 787 Z2RISEI0IIERI S R ; 3) FIRE
HBSE RS EEARER NS, LREHEARTE
RIUSEIRA T BT NEIREE-60°CAREER

AifadmEiR{Esnss TAERSIHE. BREIRRE
T RFHESE TIEARAARE T BERIGS UM
A ERENRFREIAE]. REYEERIRITE
REETEL mm KT SCHER 1 FEREINERS
E. (RS ER T M S BIED)
LIRS TR LT BRI 5. BRIES 5!
Fepk CRFIMERNRE 5 SRRUREHNH | IEEHAT
X DFMRERISEIR =M.

PRt RNESLRAR. T FifnER
MESLIWHRFRIAF] , ZLIRGEEER 3mm KR
WBERXEEHFIASTR. WdXE, RaEHS
HERESFHOMEK. WKKEE—POR 1.45m,
FELE 0.35 RUBRATUESRIEREMIMIERE: | EAAE
BT 0.2mm , REAELRFERA. FIBAGISIC
REFRET e RINES  WEERKRE  Ba
RRESNEREIXT 4.7 HPK , BOIARAEK , iF

BT RARHE—TIRENERE.

3 ) A 2LSRERE SR TFAIAFE TR AT
RNA. FFET NN AHZLES SIS BasaERS
BNEASERRRAXMRR | KBS HEB B
MBI SIRERXMMAR | IBUSREIMER | £
BB HARZAE SRRSO | BRTHN AT KL
NEFEWERKERFIELANES | BT AL
TDS #1 VNA UERA , SCHBEEEN BUFIERTZE
TlE FHET SIKRES: SIS W KERAHR.

4) £ "KAMEGTTESIREIES" RERATH
RAHEBETLATHE :(1)#E#H TET NbTIN /=68
PREB SR ERIIE S S 2SI T ZH
R, RN T S GRIRFES S HIE S8
BIRYRTEREXER ; (2) FIF GeSi RRE=IRERITH
5 T BRERFOIRAUR RS, 7E 0-5GHz SRERIAE!
TIRFERE/NT 10K R (3 ) Tk T ERZ&LER
EREREENES S T BRI IR TAE. IXFEREA
RINES R IR e R HE BB S RE L R INEE ST
s . £ e SRR R ST

11
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SRR |, RERAEPITE M 2GHz HhEE
20GHz { 4 WHIEIN 4K IR X 4-8GHz SkE AT IZES |

S5RFAKZEEHITT YFeO SEMIIRE T ZHR.

5) “AHEBSIRN SRS FE—H " pIIEEA
BRI | LR EARLLE SHRUEERATR
RMHEITE. "AHEBESRNERS e —H"
HEE=6FRE  DHNESKkEE BRIk
RO, BEEHIHSTRFABIR ECZIRS. =
7% LRECEILIBEMERE Nb. AL Ti
M sio2 EFRNEERZEERRAFREE &R
HIEEAY Nb FRIESTERAT LB S Bt e & 5y
SNSRI TRIFIEH, 2014 S |, SLO=FIFHFIFE
& BIhHEeHiEESKesEtH  RERFEIX
12 LAk, MIRiZRYIRE  TREREEFIEZTER
EARHGENREAEIEIN "KHLESMEFIRG R
%" B TES BSRN=RN T 8SEE , HE7
BT Al [RREHEE S

6) FRIBESEM B TEIRFIHTT | pIhZem
973 MBRIERIHT ; FHRATE). RISReRPRBT
SIS EEMEMIAEERESIBNEXTIE,
1 RESK ST B ESRRG KGR,

i

EITER | 137 KBITREFHHISIT 294 X,

HAxSIMTRORENIN 294 K, 2014 FEEFTZIHRER

WUNERTE 12 14, LHIERSMRBANRED 14 4

Ak CO. HCO+., CH30H 9> FELLHRRmin,
2014 FEDTEFHBRAM 1.5 FHENXK,
2014 FEFICHIREIEE. FIHUFENEE , E2
HiREIREET. SUE-HESH  REFRIFHES
il , BIEREVNEFAIRS. 2014-2015 ILMZ=T5HY
FFRURANIUM 2014 £ 9 B 11 BHFFA.

FETFHREELR

FREHERIRSEARSEHRNERE  A+E
FBEFRIERANTIS O T IUARAE | BizRER
SIEIRCHE DB R, IEINATEEC BHIRE |
SCHURRIAHITORE | M SEREELLERIERIN |
WREBRRNRE B T ESMGIIE N ERRN
BBMETTHY HEMT JCARS. ELELAER 50K iRKE
[BEMRRURSTERE  SERRAGSEM aiR "R
WESTTR" TOEIRRIRE T,
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2014 FF , "RAES" Hit5ek 972 MK
RETT (BMRIT 30'x30' AN ), BLER) 2014 i,
"“IRIESIT" KKXIIE 831 FAERIRKIN ,
B¥E M17, Aqualia Rift, Cygnus X, W3/W4/W5, GEM
OB1, Monoceros Nebula, Maddalena Cloud, #0
Califirnia Cloud FLVEBRRIXAER , JWHPAIS
FEWMEBEERKRIIERIT THR  BERE=S
FERZERNER , BT "BERBGINENESR
+OTF WUARZ" AU,

INEREF IR RS —_RIRGIETAIX EET AT
TR FEWIEE  XRO FIEBMUTIRAIREMN
" IMEE" ZHMEIRRIE £ SEERTRSPL 4.5-6
BHF  AEETREHANEELY 1-2 FEF, X
RESHIERNZRBRIRPORITANEE. AR
EFBATESBN 137 KEKRETFRNUEEBE
FREsiER—SMIR D FRIEEARST | FEXIIRIARATK
RWNFFERT 72 NMEEBRERS F= |, X
DF T RS MAEL T IRARAIXERFIEE. #
RIS FERELRET 100 FAHRE  —E5F
ZEEBIT 1 HEARRE. ARBRNETIXI
RIBER.

ERANEHREIARSLRNETEES
MR 13.7 SKEBImE=XT H 1 [X G53.54-0.01( N115 )
BHTT CO R FAEBEIMNU =N=AZAHIRNEIE HII
X G53.54-0.01 FAKERNSK , 5— 1 =izhigE
RNFERRRSOR , MERUET 2 FIMNaR |, 8
HitE |, FESFINARNEZEEANRE | #m
IRBIZAREEETHEEM H 11 X G53.54-0.01 @1
collect and collapse iSFEfA A& FZRHY.

KERRARAEIN 137 KEXKKDTET
HBHETEIRIL IC 443 HH{TT CO =HDFIBLAIN ,
MNBET 2.25 FHERIRX BERBR 7 IARXD
HBHT 28T LB REL D F R R AT R MIAY
BRSNS FoEAREE , KT 62 MERER
TRRBRESAE IC 443 HIUIAA XEFRERGIAER
SO EETRSTFRESAS | RATREREED
RIS 2RIRIZGER (FIRIRIMNES | ENF ) ik
a9,

E5% 13.7 KREKIKITHEEITIRAEIR. KoRBIHT |
Bt — R R E R R B a R B R WAIRI T &
F. tEEREERRENERN , FURREEME
fr—im2Biztk , WHEE Effelsbergloom , B A
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Nobeyama45m ZEERY VLA, VLBA LA EGHAIEVN,
IRAM30m SR |, M TIFSERR—RIE.

2014 F 12 Bk RIMBEETEEEL2MxT
R LKNFLEIEE  [EEHTETRRS L. 50Bin
EmtRIEAE A TSEI .

EABEEEEE XN EHEEN SRR
EREENHEMNEERES  ESSBUTHT
RB—FIXXHEEERTIE. BEmNBFSRE
RN EHER "BLRAXMEE" NEHRIES
&5  BXTFERRGBMNIHIEEESR
PRAE.

HEFEETMASAHFT , WEMRIP. &8
. FHER. BERWFRERTTHE | WREAS
HWYBEBEHTTIEE  RTBNEFIHR ; XKL
WREEERE , ARHATIRRM T R2RE ; X4
XEPoEE. BEEHTIIEE  WETITIBMR. A
PR THRNNNARRE T RIFRTEE
ERMY. RETESMNGNRSIN , STNTES
WMLEREF S ERBEIRRTT | SNSRI K
SERIAF IR T BRSTHERIRE.

AT EMEFREF L0 T E—MESLIRAIIRF
Lt |, 2014 SFEASER T 1.2 XKEFBERNFIRE

BRI TIELZTE  RReEARETL.

. MRXFHFENZEBERSHERRFTER
FEEFSHE R AR

AERERT. EXREHHE. SREZRESIL
BN ERE TE R ER T ARTR  £8
B (1 )RR T  BirEIEReiFaRIEK
EiFsehl S TESIESS (( 2) 30 EK5ehk 7Ll Fp%
BISMAIEN, ERFENNLIERITFETF ; GDZ k&
ZERETEN "XE—TURCIHERIALR | BYRIRITSE
B, BOREUFRE | IXEERERRRSTKFE" | 3k
BENRRIHE—FR 1IN (3 ) GDZ IREATNHE
EEREAMSER] , FFEIIISENE ; (4) 5Tl T 90 E
KETFARIPBITHRAIEW ; (5 ) REEERIA
IRFET | Sepk T TRE RIS T, RSFIetTt
HEETAF {6 )7ehk T FRIZMWInE "WNRIFHEREGE"

"HEA—HATRASOE" RYIRNT (7 ) RETTR=SEB
tREERC SN | FEARMIEN AR R

KEFEUAEAR. mERAR. REPHRSA X
ML RBITTIE. KEEENGHE. AHERE. =E
BERETTE. BB ERRNITEUARZBEAE
HBEUTR | FIEPHRRE R 2RENIHTE.

FEpRFERENT

1) 2014 FHROESINT ZRERES | FHE2IT
BHFT., TEE  OZNRH "B 1S DEf
EMEES | OEPHIAN—StEN SIS ;
OXKE "&Rk3 5" PESELF SKYMED1 £l
EWMEZEES ; @FBHE COSM0S1939 T EMREHA
IADC EFRECIREG ; OIRUEXSHAYSE IADC
FREXUIAES ; @ FRE X ET R ST AN, F53lith :
M 2014 5 2 BATREY IADC IREFRAN , FTERIORE
ERMAXBESINAIEIZ/E GOCE P ERRZEHA IADC
FRECIUIRES (2013 £F 11 B ) R, UORRIERITIIRES
SRESIERUN 11 NEBRXERERPTUREE
BIE— , FBREHETERE.

2)2014 FEEFAT 15 THRAAIER SR, &
BTERBAREES , 863 188, EFRITETE
&R B e EIERXIRRAIAR L. 1’
EHEIMEHEIRF : 90 EXIETF 2014 &5 B5%
BT TRERN ; M4BCEmET 2014 & 5 B5EmIR
B3I TAE ; 30 BEXSERFESRLI ; FElURS
EEEENB SR ERE RS HITIIE  Bix
BRI ST INTRETE.

3) REHREER | REGRANFTRAEXRKH—
LSTRBRHRETE AR, SRR %,
TR R IR R E SRR ST 5 ERY
B

BAREHESHSHIERSE 1650 (IpREIE)
DENER , PR TINFES NSO KB EEL
EHHEE R BURIEFT | SIMAMNEShENR
SEKEPRIIIR P RISBIRRSOE , ABIRHEE
WHE | FHEIIRM TIXE DRRORERY | BT
EIERIRIINIE ( EPISATHSEAEE ) AR,
RS IHASNERRNENSSBERD.
ZTFBHMERRIIRE 1R, L3 ASR 37
.

MEBIE HHRIS T Molniya BRI KEERILISAE,
AN T B EMERAFEIYS [ IRARY | Molniya HUEEsF
SEMBERRGL IR, FH— S T Eat

13
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R EREIERE. BXIEET 2014 FRF
F {Advances in Space Research), #Z 7 H BiLiRxS
Molniya HIEKEHAZENIAISNN , FI B EIRIEEHN
HHRESHEE |, 41T Molniya JUBTEKEEREENH
TRORFRARENTEE |, FRIBFED AR
W7 BEKFA A tiRAISI0m.

MR T MTERLSERILHERRFLESREN
. ERIMTERNMIEKAZS173% | 7557 I
ENBEIEERATIMASINESEER. XRAES

BELTSE | BRI TMASRBRURESHNZETSE

HMRIT T AR BB ENEL IR R PENEERRE

| ESHREMNFR S &M LIKBREXSEHIMT

ERNER  IMTERSEH B RS{FE=XT 8

NESREXE. ZIT/EETF 2014 FRET
{Astrophysics andSpace Science),

MEAE TR 00 R IE B TR N RS IE R A
SHERYEER, AENEMR, BHESHRATTIRURY
R R, BEIARRITSRERIHIARAYEL
MEREXRN | BEE R BRMEHNIE LiEEEmhY
BRENENEERENL MEERAXHTEUER
iE. £E5R%EE  WEERENT 1%. FREISRE
RAEELER, JUARBHRIMESIZIZEET A
FNEXIFREMFTERHNER | REREFE Rz
FREMAIERVEAYIE, BN SEIRMAMERRIZIANE
7. 1Z T{EE#8%5 ( Celestial Mechanics and Dynamical
Astronomy),

R T BEXSEERENSEIES . &%
TIPS TRIARERIRN I E | @3 TEEE
FE | BIIRTH—ERRTIEA TLE SURAIE | HREE
BEBEASRNER , SE 7 RSIEELSH85)
E | B TEERERNASIRE , FHGENAE

ZMEERNEENENITRT | 128 7 TREE.

EEFZENRNBHR

CCD #8iN#IsEe=

AEEFEFETUTIE  MISTRIEBEER
- RIXHFRAGIRUSSAATE ; 5ok 7—IR 863 IN
BRERG TIE , A—ENARHEEN CCD
B ; S5RBENANESESERIME "X3OEL
AMBENKERARIAR" RISRE ; 85T7TH—HKX
14

R EEERE AR T/ | F57em 7 BinRE
£H CCD RFRIWILEMRIT T/ ; BiAHRNS
CCD HHEFaRS HIEH BT TR ERTHR
MU

BT, "RIOCEF GRS AFR" A9E
2, ZFEEARREFHSEA CCD S BN HEmE.
EBA. BREES , WAIERSOCE GRS
B EH TR AT AN R,

V. {TERFIRSHENRTER
IR R ATIRK BT

KEEFRT KBERNKRAENEN D ZE L
R RNER T ESFEIMTENR AR CRIARE
R WEHEEN R RS E XIS AHIE T 72
R | ERAR 7B EEEFEIMTERI T8RN
&l SIBEERFSFIMTE (NTs ) BB S |
BEHEEIAR TITEIREET NTs fSHED
o, BERY , AR 7 AR AR IR E D
SHERZR{FIRAY NTs JLUBHDHRITMN , FehlieX 2 /8 ;
HEEEWRAHE , XA ASERAR 166P/2001
T4 (NEAT) BHT T IUYCFEMEAR  EEFETIE
RUER E | (KIBUYCERAR T IntEEEE2/9EME |
RRIEX 17 FRFEIMTEXRSHAR | FIBEFHE
EAR T RRENKSHS | (£ GROND Bi&iRE
37T 4 FRARENBBERSHRERSES  HAR T
HARE WASP-43b FIRSIWFHEMMREFE  AFiC
X 3. FSekEREARFESERB /SR
TIfE.

FERRMHERDSE

1) InlEEEE2RENEFIENNHIAR. iz
BEESEE 228P/LINEAR , C/2006 S3 (LONEOS)#1
29P/Schwassmann-Wachmann 1 HHTURUFTLUSYERAZS |,
BHTXUEENEZF R LR, RASERE. &
K&K Afp BECRENESYIESE  HFB
—SEGMEG AR RE KPR BEFERIEEIIHRHIE |
RENXYEEFEAXNH OEREENMERREH
T oM. ERER(1)EE 228P/LINEAR , C/2006
S3 (LONEOS) #0 29P/Schwassmann-Wachmann 1 £
HOEEKXT 3 AU R EFEBARATENME | 2 ) EEN
FTECSERLEBBREERBEE  NWEHEE
29P/Schwassmann-Wachmann 1 , RERXI=EE0ER
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Wb XA RERMIAFE— "THREX" KR

EXAXKIHA | NEZHIH RIS IRITRAR IR ZIAR R
HE , SNBRESEMEERR  ERTERRXL
EEtEES [EERY.

2) FIBSLIEARAARENKSKS . BIR
RUAIL HAT-P-1b FIERRZAXRSHRIHRTFHIR
WU , HIRKECERABRERNLZ D, REENH
BRLE | R ERE. HEWRFEEEY
BR. BEXNCEEASIEGFGEMNZE , KS+F
S TIO 1 VO S FAIAT s HERR . IRFIEEI=
EFEAT R B HERR. EAIRFIERITERE 1.1-1.7
PKAOSEEILN HAT-P-1b BIXSAILABR S AN, $8.
KRR RBE B R AEEL R R, =AY |, i
RERKE | BHBTREEEF IR GEWNFET
R EBERORNDCOERBIFEHFAFE | 1Re]
BEHIERIRTASAS. R T HAT-P-32 BI=SER
D M BEUEEXSOESIERITHREEMAL , TEHRS

Ff= , RI HAT-P-32b RFUXSATLABRFEEER |
BEASHEENER  NMES T YEGEHE 5E |

ASHEH Tio # VO RIKPECF R EAk. 2IRTT
MACERERATNE | EERIESEEGFERT R
BTRERIZITEASFE Ti0 #1 VO FIMLIKIER | XA
MO FITRAERSEREEWTEERIARE
EEEIRX.

REMXXSERAR

S5RFMEFIRNFREN AR REBAT
RERNERGEETIE |, 5ol T HPBXRBBRIES
DHET. FEREREMTN 7RG RENREL
fEERS , ST AIF R T ErmE "
R FImEIGE" BEREIR el 7 EzxiniE K
PRYRENHT" ERAMESGTENERRUBRIHR
T1F, ZmE EIEXIN,

HEEMAR S EBISHEEHRMRSE (£X
PIREERAEARDRAFSE | 5ok TITERIKED
RONTRIXERFUUSERATFAHRIGET(F | BrS
YEFTRT BEMNARITIE. ENENSERRE
NFFNDFERARSE , KR T 4 BANBXTHHE

WERCOHIE. SERHERTNENETYIIRAFLE.

BELKBEERR. UR=EREEFITARITEN
ISTP 2L, EFR = ERRTHNFEEHECAUY
B EBUSERMHRE. &R T 5 RM5IEISRIRTT

ERFARIE | AR 1 BRI NZEHFERMTSEANE
.

APEFIKARFEFSHE

£ 2014 FE , FAEAPESIRMEINFRIRY
KRS HINSEERHE. EARNBEELIST |
BT ERNEE—| BIGTER S 11 BT E |
XARMHSEBIERHIAN DB S AR R EN=EN
BORFISREREFERIMER. A , BURFISEEEFR
TRANEF=AE 1 BURD 1 BUSTERER | ADRRISHEIRAYA
MRIZERRE, EXTRRE 1 BETER BAIR A |, B R
BT — N H B SR RSO ERAREY, ZIREY
FEENAUERRR  IANRSTRX A TR
BRI SRR EATIAMNE XS, , BIEFBF
foreshock WRIWEEX. HYF , BIRIIE=EHNE
FRMBERAAMSEEBAR/RIGEK | FrtmiEd
REERR BRI A ANEEE=SE. ek
EFEENBFRIRFA S EFBRB FRIIEKE
1B, EIEARF A TE S E NI EIRERERAER
BERRSERE. ZEEEXEAMERE 7 A
Il BRI HIR R ES TR X EE TR, £
XIARE 1N BSTEEREART , BFESEINEFE
HEBKEAREIHLEIRIRL 11 BB, A , B
EE—EHILEB FREEKRENHRER. —
N EREFEISREELATES IR, 3— 2
BRI FRIRT AR MR B F EIiEbkiEESTH
EHHHEE, XK, BIIEEBEEFRRE
SRURBROGRIX—N |, iRt 7 — e
AR FEINERKFIESHEEY, ZARBU A INEEAR LA L
PR | AT SR T EEk R eI B R E.

S—HE , FOERRSGRINZM R AT LB
BEENR. (1) EFRMMER , AR AT
—REEFARIE TRRI/R KRB ER KRR
HIFEEERRITRIAT | F R 7 FRSORFNER
BRI, RELFAI/RSOGREATLAMESR ( SR VT
HFEIIERER ) iEREFE FEERER |, MiSRE—
BIETFEFEIEE, KIES beta EEFAFRIFT
TOGRFNEREERBMHEE-RERR. LUREE
SEIENAIAAE. HIVEHE beta EEFAFPEINE
REFRICEAIEREEIA T AR | FIR3GR
NahERR [BRALIERR P/RRIZES 1,
IERRIRE -1 ; F/RIGKEAY Alfven ratio Im/hF 1,
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18357 Alfven ratio JITATF 1. LA EFFERTLARSRFAIRTA
FRIXAR PBS Z5KI-RRTRAVIE. ( 2 ) WENZEM/RL
RGN EIEN SIS PR S R TELR |, &
NERFENEF-BTFREER T FFHMREAE
KEX (IEXTFBEFEEER ) /55, mBEEE
IEEITNFBEFEEFR (P KFBFEEFR )
NS X EERE—E. XLABTARTFRIMER AR
WINFEFEIEREN D FR/RIEARFERI I R
BN , WA= REE AP FmI/R
MRAEEEIBEEEER N,

FENNF /R R IR LIS EERER.
(1) BT - SBEFMEEFRNESEL | R
W7 RBAX SRR T B FRI7 R BRI
B RIS F AR F R AT ERIEE A
BRI AR RUAR S D ER/RSGR | FrEFED
7 ARHIRIRENIR TRIZN N F R RIGRATREE

K&z, BT ENDFERRIRIERFRE CRIEZIER |

HARARER KA SRR E Z BT
SRR mIs. REMBMAYNIIEI AT
FRET—MEERRNEM. (2) RHAPEX A
R R ER/R R E AR SN 1% RE/R TR
1EIRAAREMENNE , DT T RIAEA (BURERIERE
HOIRIRFNIR S AEIBAYPZRIEE ) IR (AR
BZRSCRFNEREBEIRIERE ) BRI RE , KN
RBEE XFMRER T LN KR EEZEHmE/N
RE. ZMAEBEGEUAHHES [REATEEHE A AR
RN HF REMR K AR e E R FA.

ok, BATEARBERABI/RSCENLUFIA R EHE
KENHRE AR LBUSEELR. (1) IBHS
AP RRIRSOGREIH & | Z AR TS
%89 de Hoffmann—Teller A4FRZR. JIRREAIAPRXITT
= ARSI AEBREEEI—ER | B
EB—LEN (INZAINRR ) BIARBERMES |, #
AR B R PRI RIGHE. 1% EXT ST

IR ABAX RIS EEERER . (2)

RHIISSEFAREEG T ERA/REATBAR
HMAR—MARERIEEE , HPREERT NN ER
BEIARE. RIARIERES RRSER/RIE T
KAERIZEHE ( Zonal flow F[1 Streamer ), TIEEFHL
AN F MR AT LAB A Zonal flow 0
Streamer, 1Z4ERIEH T —F 2 REMENRIREIS,

16

RPHEMITER FEN=

AEEERFRENORBALESN TN AGE (1)
[RUERRIPR G PR RERIAIRERAS | (2 ) FRE#HT
ERAEEXIEEMSR ; (3) ERFTAIAY 18
REBERIIRGHT MEGFHR | (4) BEIRAT
BIRAREABST (5 ) BERIEKAIRG HEBEK
RIFEENRIZFIRREZ (6 ) HED BREFBERART
FYIEGFENR ; (7) SKRGRT WERRE.

REENMA T EHREESLATLOM

(1) J5EY CV3 B BRERRIIRA NWA 2140 , X4
HgEa AR R BERH TS NEN
WERDNE. RIENRD DITERENZEAEHEY
PHZFIRE  PWRERERSRESTNL , XFER
ERD AR SR INREESRRGHRE
.

(2) FIHERIREEHF AT 4 MRAEEKX !
Xingdi, Argan, Loulan Yizhi 0 Lop Nur, E{ITF#
BEAIS TR T A, SfrEskXavit
R, WRAHFEENTFRAENEFIMES T, &KW
FA 13 SRGRIEBERNIRA. SEatkiRATEEL,
EERNVEEEXEKREEEESNE. FiefX
BRI SEIRDIRRARIEIE TR M TSR
FRIRRE, RENDERGEK T ERHHT.

(3) W+ ERGKIFRERRRGHT T EG
FEE , fHEPRIT TS EBIR AL BIRaM
RLENERAFERBER Z— , tREMR HCIF
FIERBSNEGENSR BRI TERRAEEEF
BRET DT TAERIFTRRESE 7 &,

BFRRR SRR M4

BFRARSCM Y, 2014 & EF@IS TR
PRERARKRILN | EiH5R1E 43863 DNABRR/NKIK
A9 202062 PMENETE |, FELBK 422 DMEUEHILNE
&S\ ENERSHH I KEFEESRS. WU
BIPSRET 5000 F/MTERDERMLE , 155 1000
RIMVIMIE i ZEIEENE | FFR THENAYIMTE
DRAFFI IR, NIETFFRITHR (A
IUFRE R ORIER | FR/IMTEMENENET 7/
TERTHRNAEIN | FFRAREAKIERXAYD
EMERNGRS  RETEHNE. THFEE
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FFRET 10K 1 4K 4> CCD fEH4HESISREFATANL
e,

FRENIMISIERAR AR TIERBIRERIKR
ILNASEIN, AT 40cm SR EEENL AR
BB FUARHEFSESSIFIE. SERAHT
T Cellinoid RELHITIMTEMRRERAR . BR
KIEX 1 R, SEIEAEFRRIVOEIRAIDHTH
R, FRETRIVODEIRIIRANEER. =45E¢D
FAREBEIHIFMR AS55KFKT 3MIENX.
257 Vesta B/IMTERIEIN , 25&%FEX 1
.

HEHAMBHRE  (RIEERREEX , £57+F
AEAMHBITRAIBARICIE. £1825 7T AN
HETERRCFFTMIRITRNTIE. TR T REL
RAENFRE D ORI, KFZESMTESE
T2 SMPAG 2, EAERERI M THEIN.

BFRRuLRl A% FEEILARIEIR 2014 FFESERL
TERAEESMHERFNENE LA EEIR
15 | B T UMD RS LRSS  EETHE
IREREEREHIRE. 4P, WNERE. &S
FubSeR NSRBI FRAR. 7 RRREFUA,
BN E PRI A SYIEAR A IRSRN T S
BERBEMNFARERZ LANTEEASERN
TERZT .

TENFERTHFNLRE (F)

AEEFERR/IMTERTRUMAIMTES
FREF IR,

TERRESHENT :
1) IMTEFRTIRNAE :

(1) “FIEiEE—SEENEESIMTERR
ESEEMR" K15 2013 FE“+ARMRHHE"

F PR — SIRNEERT 4179 S/MTEEREFRHT
TCHURNERENRD B |, FA AR Ti%IMTEND
IS, RERHE. PRBEMLINATRERTEEIRS. M
IR — SIKIE O PEREGT |, RATRIEEEE
BETRUFRIAHERE , A U—REE B
BN “SLEB" ( head ) SEARI—i "BK"( body )
Bpk. B DHIRG T EHEHIRER — L3

(Bl1): & "B mSEE— " EREAL 800 KAy

EREM , F/IMTENRERE 7B 50 LB
2K, KNFA—HRGIT AP 8ERINTRTEE
E—EMIEEEHOESRIMR ; "FEE" WA
EFEHREERE k8" M "B EREF
FEY 30 MEEAFINKE ; BEEGEETS
PHERTBUNEAREFIFE (B 2 ) MNIXLAFE
A HERTEIEF TR e R — R B A SR E
EXIMTE | FTREHEM MR/ NN E ISR AEL
REIE(YORPANIEBRVER MEEAMERES
&Rk XEFIPNRAPRRP/IMTERNZRSEN
St R AR EEEEREENE.

ZIAFR R A FRE Nature HAREERE FED
T {Scientific Reports) ({(RlIFHRE) ) £, XZ2IFEB
T (ZH) NEERR | HERERRERITER
WEsNS |, ZERFEIRN. JMTEHRTETA
RIRIhER | T SRIFMRIERMSHRIEES |
RISEFRRITRIKIEFNIFE. Nature X WULEAE
DUSLEHENEIL | (Nature) FRXRIEZE AR |
SRS MBI BT T RIE, 1ZTUERRE 2013
FEHARRIEHE".

(2) SERIMTE—IRMEREFREH S,
ERIMTERTIRIES X EER "BIAD DT
X" RIERAEMERSD |, IMTE—IMEREEREMHI
IDFHESIa. ZREERHIEIERHIT T SRR
BRAREEK | BELTHRARLHTR © 55510 TRISHEE
PREURA | RAE. Hip. T, IIRAEFINRERE—K
WITHERBRA ; SEEE IR IR RIERN
MR SRR ESIZ R E TSR, B8,
THRERNMERE_ ESIARIRITESK,

(3) FASSXWIMTE 1996 FG3 HIEREIEMR,
BT ATPM X =HPLIIMINEIRIINE | FIBE
M E TV TE 1996 FG3 FISEISEE.
B BYER. EEESYEMNR | 155 1996 FG3
NEMER. JTWERER, REFIVRE. HEE
F58 ; 1996 FG X EXRA B =E =R R/N
AOMNEIIRR ( XULE ), SRR ARA7 5-20 mm
(Yu, Ji & Wang,MNRAS,2014),

(4) FDFTEESSIMIEREFA D NS
TETZRGEN. BAMRIERE S CadRNEEFE
MTEHEE | MHIEENRGHTT T Fit o1,

(5) ETREESHE , HREESHIMIE
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RSB,
2) BIMTERZESEHAR

(1) 87 Kepler —ZSAHIREFAIRZALANH.
HW=BUTEMNRS , BIMRH T el sefpxih
RSB RANE - BB TERRERE O
BENMEL ; ESHREIERT  =BTERRH
ITE—SNETS  HETREREPEEFREATF
BEttR ; EREPOEEMER | 2005 ER
BT ERBHIR A BRiRrHREE, #imxX—d
BNEERFS : PUEENHIZREIIRINER,. 5
—HNETBEEUR RSP TENRE. 5
SHX PR ERRST 7 KENHETE |, BERHT
SR THAGE 3:2 0 2:1 RV - (BERE
SHERALMBINRIEL )N ; EERRRS ST 2:1
HIRMIRFRRENZ AR 3:2 HHREEY ; BI8HIE—
KNETE S TRAIIRGE | (TERATEFERS
REMNTEESHIRIEL, ZHEIRME T —F R
TR 3:2 70 2:1 HHRAEEIFZ ARSI ( Wang & Ji, Ap),
2014 ),

(2) 87K Kepler TARInBERTIRNAHRIEARE
FROMPFENSLRFHE. EERMNRIMTE
h, REHEPRERIEEL , HUBFKEEZ/)N
F0.01 AU ( REEEHANF 1R, XEATERRIRE
Zn T SRBERERANTERATRNF K S EHS
2, ENLZIFRIIEERN | ITERAREEZRIRBESE
RIEEREZ! X-Ray F EUV 1BST, 1BEESFINMIS
HEITEXRS LEFE—MUREREST X |, iFAT5K
AN NENH TR SR. FEXTARSF |
IMEITEXRSE. [TERMIIZIRIREESITEN
POELESIEEER | B T B MTEREENE LS
REMBRABNEWIDR , FEEDT 7 KSEX
TERBREASTRIRE |, IR T RFERNKSbR
FHESKSIREGEXAIESHIXR. IRARK
WHEFTERSRENEFE  SEUTFRMEBKFER
MHERTELHEEERL |, BIZRAMBN "KSibiz
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I. Dark Matter & Space Astronomy

Cosmology, Dark Matter and High-Energy |

'\ Astronhvsics

%1%, #H222%

Problems Related To Gauge Invariance And
Momentum, Spin Decomposition In Nucleon
Structure Study

Wang, F (Wang, Fan); Sun, WM (Sun, W. M.);
Chen, XS (Chen, X. S.); Zhang, PM (Zhang, P. M.)
PHYSICS OF PARTICLES AND NUCLEI

%: 45 Hf: 4 TA: 808-816

How do the quark and gluon share the nucleon
momentum? How does the nucleon spin
distribute among its constituents? What means
the quark and gluon momentum, spin and orbital
angular momentum? These problems are analyzed
and a solution is proposed based on gauge
invariance principle, canonical quantization rule
and Poincar, covariance.

B2 &, H22%

Shock Wave Evolution And Discontinuity
Propagation For Relativistic Superfluid
Hydrodynamics With Spontaneous Symmetry
Breaking

Zhang, S (Zhang, Sun)

PHYSICS LETTERS B

#: 729 T: 136-142

In this Letter, we have studied the shock wave and
discontinuity propagation for relativistic superfluid
with spontaneous U(1) symmetry breaking in the
framework of hydrodynamics. General features of
shock waves are provided, the propagation of
discontinuity and the sound modes of shock
waves are also presented. The first sound and the
second sound are identified as the propagation of
discontinuity, and the results are in agreement
with earlier theoretical studies. Moreover, a
differential equation, called the growth equation,
is obtained to describe the decay and growth of
the discontinuity propagating along its normal

22

trajectory. The solution is' in an integral form and
special cases of diverging waves are also discussed.
(C) 2014 The Author. Published by Elsevier B.V. All
rights reserved.

3%, H222%

Constraints On Dark Energy From New
Observations Including Pan-STARRS

Zhang, W (Zhang, Wei); Li, SY (Li, Si-Yu); Li, H (Li,
Hong); Xia, JQ (Xia, Jun-Qing); Li, MZ (Li, Mingzhe);
Lu, T (Lu, Tan)

JOURNAL OF COSMOLOGY AND ASTROPARTICLE
PHYSICS

HA: 8 3X#AS: 030

In this paper, we set the new limits on the
equation of state parameter (EoS) of dark energy
with the observations of cosmic microwave
background radiation (CMB) from Planck satellite,
the type la supernovae from Pan-STARRS and the
baryon acoustic oscillation (BAO). We consider
two parametrization forms of EoS: a constant w
and time evolving w(a) = w(0) + w(a)(1 - a). The
results show that with a constant EoS, w = -1.141
+/- 0.075 (68% C.L.), which is consistent with
ACDM at about 2 sigma confidence level. For a
time evolving w(a) model, we get w(0) =
-1.09(-0.18)(+0.16) (I sigma C.L.), wf(a)
-0.34(-0.51)(+0.87) (I sigma C.L.), and in this case
ACDM can be comparable with our observational
data at | sigma confidence level. In order to do the
parametrization independent analysis, additionally
we adopt the so called principal component
analysis (PCA) method, in which we divide redshift
range into several bins and assume w as a
constant in each redshift bin (bin-w). In such bin-w
scenario, we find that for most of the bins
cosmological constant can be comparable with the
data, however, there exists few bins which give w
deviating from ACDM at more than 2 sigma
confidence level, which shows a weak hint for the
time evolving behavior of dark energy. To further
confirm this hint, we need more data with higher
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precision.

$ A%, H22%

Constraints On Ultracompact Minihalos Using
Neutrino Signals From Gravitino Dark Matter
Decay

Zheng, YL (Zheng, Yun-Long);_Yang, YP (Yang,
Yu-Peng); Li, MZ (Li, Ming-Zhe); Zong, HS (Zong,
Hong-Shi)

RESEARCH IN ASTRONOMY AND ASTROPHYSICS
%: 14 Hf: 10 7Q: 1215-1220

Ultracompact dark matter minihalos (UCMHs)
would be formed during the early universe if there
were large density perturbations. If dark matter
can decay into particles described by the standard
model, such as neutrinos, these objects would
become potential astrophysical sources of
emission which could be detected by instruments
such as IceCube. In this paper, we investigate
neutrino signals from nearby UCMHs due to
gravitino dark matter decay and compare these
signals with the background neutrino flux which is
mainly from the atmosphere to obtain constraints
on the abundance of UCMHs.

5854, #2224

Discontinuity Evolution And Sonic Propagation
For Superfluidity Hydrodynamics With Small
Superfluid Entropy

Zhang, S (Zhang Sun); Dong, YQ (Dong Yi-Qiao)
COMMUNICATIONS IN THEORETICAL PHYSICS

#%: 62 Hf: 5 T1: 729-736

In this paper, we have studied discontinuity
evolution and sonic propagation for the two-fluid
model with small superfluid entropy in the
framework of hydrodynamics. General features of
the transverse mode and the longitudinal mode
are provided. The fourth sound and the sixth
sound are identified as the propagation of
discontinuity, in agreement with earlier theoretical
studies. Moreover, the growth equation is
obtained to describe the decay and growth of the
discontinuity propagating along its normal
trajectory. The solution is in an integral form and
various cases are discussed. Important
discriminations between the case of fourth sound
and that of sixth sound are also presented, which
may be meaningful for future's experiments to
identify the sixth sound and the small superfluid
entropy.

Gamma-Ray Burst, Neutron Star and

relevant physics |

6%, H222%

Spectral Softening In The X-Ray Afterglow Of Grb
130925a As Predicted By The Dust Scattering
Model

Zhao, YN (Zhao, Yi-Nan); Shao, L (Shao, Lang)
ASTROPHYSICAL JOURNAL

&: 789 HE: 1 X# S 74

Gamma-ray bursts (GRBs) usually occur in a dense
star-forming region with a massive circumburst
medium. The small-angle scattering of intense
prompt X-ray emission off the surrounding dust
grains will have observable consequences and
sometimes can dominate the X-ray afterglow. In
most of the previous studies, only the
Rayleigh-Gans (RG) approximation is employed for
describing the scattering process, which works
accurately for the typical size of grains (with radius
of a <= 0.1 mu m) in the diffuse interstellar
medium. When the size of the grains may
significantly increase, as in a more dense region
where GRBs would occur, the RG approximation
may not be valid enough for modeling detailed
observational data. In order to study the temporal
and spectral properties of the scattered X-ray
emission more accurately with potentially larger
dust grains, we provide a practical approach using
the series expansions of anomalous diffraction
(AD) approximation based on the complicated Mie
theory. We apply our calculations to understand
the puzzling X-ray afterglow of recently observed
GRB 130925A that showed a significant spectral
softening. We find that the X-ray scattering
scenarios with either AD or RG approximation
adopted could well reproduce both the temporal
and spectral profile simultaneously. Given the
plateau present in the early X-ray light curve, a
typical distribution of smaller grains as in the
interstellar medium would be suggested for GRB
130925A.

|7 &K FH225%

Quasi-Periodic Variations In X-Ray Emission And

Long-Term Radio Observations: Evidence For A

Two-Component Jet In Sw J1644+57

Wang, JZ (Wang, Jiu-Zhou); Lei, WH (Lei, Wei-Hua);

Wang, DX (Wang, Ding-Xiong); Zou, YC (Zou,
23
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Yuan-Chuan); Zhang, B (Zhang, Bing); Gao, H (Gao,
He); Huang, CY (Huang, Chang-Yin)
ASTROPHYSICAL JOURNAL

&: 788 Hi: 1 M@ S 32

The continued observations of Sw J1644+57 in
X-ray and radio bands accumulated a rich data set
to study the relativistic jet launched in this tidal
disruption event. The X-ray light curve of Sw
J1644+57 from 5-30 days presents two kinds of
quasi=periodic variations: a 200 s quasi=periodic
oscillation (QPO) and a 2.7 day quasi=periodic
variation. The latter has been interpreted by a
precessing jet launched near the
Bardeen-Petterson radius of a warped disk. Here
we suggest that the similar to 200 s QPO could be
associated with a second, narrower jet sweeping
the observer line-of-sight periodically, which is
launched from a spinning black hole in the
misaligned direction with respect to the black
hole's angular momentum. In addition, we show
that this two-component jet model can interpret
the radio light curve of the event, especially the
re-brightening feature starting similar to 100 days
after the trigger. From the data we infer that inner
jet may have a Lorentz factor of Gamma(j) similar
to 5.5 and a kinetic energy of E-k,E-iso similar to
3.0 x 10(52) erg, while the outer jet may have a
Lorentz factor of Gamma(j) similar to 2.5 and a
kinetic energy of E-k,E-iso similar to 3.0 x 10(53)
erg.

%85, H222%

The Redshift Dependence Of Long Gamma-Ray
Burst Intrinsic Properties

Zhang, FW (Zhang, Fu-Wen); Shao, L (Shao, Lang);
Fan, YZ (Fan, Yi-Zhong); Wei, DM (Wei, Da-Ming)
ASTROPHYSICS AND SPACE SCIENCE

%: 350 Hf: 2 T0: 691-699

We performed a statistical analysis of the intrinsic
properties and their redshift dependence of long
gamma-ray bursts (GRBs) mainly detected by Swift
satellite. The intrinsic quantities are the (z- and
K-corrected) rest-frame duration, T (90,rest), the
rest-frame peak energy, E (p,rest), the isotropic
equivalent energy, E (iso), and the peak isotropic
luminosity, L (iso), of the prompt emission. We
find that the distributions of T (90,rest), E (p,rest),
E (iso) and L (iso) all span a wide range and their
central values are T (90,rest)similar to 10 s, E
(p,rest)similar to 500 keV, E (iso)similar to 10(53)
erg and L (iso similar to)3x10(52) erg/s. We also
show that E (p,rest) and L (iso) are independent
with T (90,rest), but E (iso) is correlated with T
24

(90,rest). Moreover, we find the observed peak
energy is independent with redshift, but the
intrinsic peak energy, the isotropic energy and the
peak luminosity all show some dependence on
redshift, where the truncation effect is taken into
account.

59 &, H22%

Long-Term Optical Observations Of The Be/X-Ray
Binary X Per

Li, H (Li, Hui); Yan, JZ (Yan, lJingzhi); Zhou, IN
(Zhou, Jianeng); Liu, QZ (Liu, Qingzhong)
ASTRONOMICAL JOURNAL
%: 148 H5: 6 L#AS: 113
We present optical spectroscopic observations of
X Per from 1999 to 2013 with the 2.16 m
telescope at Xinglong Station and the 2.4 m
telescope at Lijiang Station, National Astronomical
Observatories of China. Combining these
observations with the public optical photometric
data, we find certain epochs of anti-correlations
between the optical brightness and the intensity
of the Ha and He | 6678 lines, which may be
attributed to the mass ejections from the Be star;
however, alternative explanations are also
possible. The variability of the Fe 11 6317 line in the
spectra of X Per might also be caused by the
shocked waves formed after the mass ejections
from the Be star. The X-ray activities of the system
might also be connected with the mass ejection
events from the Be star. When the ejected
materials were transported from the surface of
the Be star to the orbit of the neutron star, an
X-ray flare could be observed in its X-ray light
curves. We use the neutron star as a probe to
constrain the motion of the ejected material in the
circumstellar disk. With the diffusion time of the
ejected material from the surface of the Be star to
the orbit of neutron star, the viscosity parameter a
of the circumstellar disk is estimated to be 0.39
and 0.28 for the different times, indicating that
the disk around the Be star may be truncated by
the neutron star at the 2:1 resonance radius and
that a Type | X-ray outburst is unlikely to be
observed in X Per.

%810 &, H222%

The Type B QPO Phenomena In The Transient
Black Hole Candidate GX 339-4

Gao, HQ (Gao, H. Q.); Qu, JL (Qu, J. L.); Zhang, Z
(zhang, 2.); Li, ZB (Li, Z. B.); Zhang, S (Zhang, S.);
Chen, L (Chen, L.); Ge, MY (Ge, M. Y.); Zhou, JN
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(zhou, J. N.); Song, LM (Song, L. M.); Wang, JM
(Wang, J. M.)

MONTHLY NOTICES OF THE ROYAL
ASTRONOMICAL SOCIETY

%: 438 HY: 1 TQ: 341-351

We investigated the spectral and timing properties
of the type B quasi-periodic oscillations (QPOs)
showing up in the transient black hole binary GX
339-4 during its four outbursts observed by Rossi
X-ray Timing Explorer (RXTE)/PCA and HEXTE in
2002, 2004, 2007 and 2010. We find that, the
dependence on variability of the accretion flow
turns out to be similar for the type B QPOs
occurring in these four outbursts. We therefore
take the results from the 2010 outburst for
presentation. Our spectral results obtained from
both the energy and time domains show that, the
occurrence of the type B QPO is accompanied
with sudden increase of hard component flux,
relatively smaller inner disk radius, stable disk but
variable corona. The latter may be understood in a
scenario of variable input of seed photons for
Comptonization in the corona. Further clues to
probing the possible origination of the type B QPO
come from our analysis of time lag and its energy
dependence. The energy dependence of type B
QPO amplitude suggests that the hard component
dominate the variability and the time lag spectral
analysis results suggests the type B QPO could be
related to inverse Compton scattering. The time
lag between hard and soft energy band is about
10 ms and found to depend on frequency. in a
form of v(-0.7) for type B QPOs in the rising phase.
Finally we put these results in a context of a blob
mechanism at work.

i High-Energy Solar Astrophysics

8|11 &, H2224

A Solar Type li Radio Burst From Coronal Mass
Ejection-Coronal Ray Interaction: Simultaneous
Radio And Extreme Ultraviolet Imaging

Chen, Y (Chen, Yao); Du, GH (Du, Guohui);_Feng, L
(Feng, Li); Feng, SW (Feng, Shiwei); Kong, XL (Kong,
Xiangliang); Guo, F (Guo, Fan); Wang, B (Wang,
Bing); Li, G (Li, Gang)

ASTROPHYSICAL JOURNAL

%787 BB: 1 X@f 5 59
Simultaneous radio and extreme ultraviolet
(EUV)/white-light imaging data are examined for a

solar type Il radio burst occurring on 2010 March
18 to deduce its source location. Using a
bow-shock  model, we reconstruct  the
three-dimensional EUV wave front (presumably
the type-ll-emitting shock) based on the imaging
data of the two Solar TErrestrial RElations
Observatory spacecraft. It is then combined with
the Nancay radio imaging data to infer the
three-dimensional position of the type Il source. It
is found that the type Il source coincides with the
interface between the coronal mass ejection (CME)
EUV wave front and a nearby coronal ray structure,
providing evidence that the type Il emission is
physically related to the CME-ray interaction. This
result, consistent with those of previous studies, is
based on simultaneous radio and EUV imaging
data for the first time.

812 &%, H222%

Temporal Evolution Of The Magnetic Topology Of
The Noaa Active Region 11158

Zhao, J (Zhao, lJie); Li, H (Li, Hui); Pariat, E (Pariat,
Etienne); Schmieder, B (Schmieder, Brigitte); Guo,
Y (Guo, Yang); Wiegelmann, T (Wiegelmann,
Thomas)

ASTROPHYSICAL JOURNAL

%: 787 HA: 1 XS 88

We studied the temporal evolution of the
magnetic topology of the active region (AR) 11158
based on the reconstructed three-dimensional
magnetic fields in the corona. The non-linear
force-free field extrapolation method was applied
to the 12 minute cadence data obtained with the
Helioseismic and Magnetic Imager on board the
Solar Dynamics Observatory during 5 days. By
calculating the squashing degree factor Q in the
volume, the derived quasi-separatrix layers (QSLs)
show that this AR has an overall topology,
resulting from a magnetic quadrupole, including a
hyperbolic flux tube (HFT) configuration that is
relatively stable at the timescale of the flare
(similar to 1-2 hr). A strong QSL, which
corresponds to some highly sheared arcades that
might be related to the formation of a flux rope, is
prominent just before the M6.6 and X2.2 flares,
respectively. These facts indicate the close
relationship between the strong QSL and the high
flare productivity of AR 11158. In addition, with a
close inspection of the topology, we found a
small-scale HFT that has an inverse tear-drop
structure above the aforementioned QSL before
the X2.2 flare. It indicates the existence of
magnetic flux rope at this place. Even though a
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global configuration (HFT) is recognized in this AR,
it turns out that the large-scale HFT only plays a
secondary role during the eruption. In conclusion,
we dismiss a trigger based on the breakout model
and highlight the central role of the flux rope in
the related eruption.

%13 &, #£222%

A Chain Of Winking (Oscillating) Filaments
Triggered By An Invisible Extreme-Ultraviolet
Wave

Shen, YD (Shen, Yuandeng); Ichimoto, K (Ichimoto,
Kiyoshi); Ishii, TT (Ishii, Takako T.); Tian, ZJ (Tian,
Zhanjun); Zhao, RJ (Zhao, Ruijuan); Shibata, K
(Shibata, Kazunari)

ASTROPHYSICAL JOURNAL

%: 786 HA: 2 EAS: 151

Winking (oscillating) filaments have been
observed for many years. However, observations
of successive winking filaments in one event have
not yet been reported. In this paper, we present
the observations of a chain of winking filaments
and a subsequent jet that are observed right after
the X2.1 flare in AR11283. The event also
produced an extreme-ultraviolet (EUV) wave that
has two components: an upward dome-like wave
(850 km s(-1)) and a lateral surface wave (554 km
s(-1)) that was very weak (or invisible) in imaging
observations. By analyzing the temporal and
spatial relationships between the oscillating
filaments and the EUV waves, we propose that all
the winking filaments and the jet were triggered
by the weak (or invisible) lateral surface EUV wave.
The oscillation of the filaments last for two or
three cycles, and their periods, Doppler velocity
amplitudes, and damping times are 11-22 minutes,
6-14 km s(-1), and 25-60 minutes, respectively. We
further estimate the radial component magnetic
field and the maximum kinetic energy of the
filaments, and they are 5-10 G and similar to
10(19) J, respectively. The estimated maximum
kinetic energy is comparable to the minimum
energy of ordinary EUV waves, suggesting that
EUV waves can efficiently launch filament
oscillations on their path. Based on our analysis
results, we conclude that the EUV wave is a good
agent for triggering and connecting successive but
separated solar activities in the solar atmosphere,
and it is also important for producing solar
sympathetic eruptions.
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Solar Magnetized Tornadoes: Rotational Motion
In A Tornado-Like Prominence

Su, Y (Su, Yang); Gomory, P (Goemoery, Peter);
Veronig, A (Veronig, Astrid); Temmer, M (Temmer,
Manuela); Wang, TJ (Wang, Tongjiang);
Vanninathan, K (Vanninathan, Kamalam); Gan, WQ
(Gan, Weiqun); Li, YP (Li, YouPing)
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Su et al. proposed a new explanation for filament
formation and eruption, where filament barbs are
rotating magnetic structures driven by underlying
vortices on the surface. Such structures have been
noticed as tornado-like prominences when they
appear above the limb. They may play a key role
as the source of plasma and twist in filaments.
However, no observations have successfully
distinguished rotational motion of the magnetic
structures in tornado-like prominences from other
motions such as oscillation and counter-streaming
plasma flows. Here we report evidence of
rotational motions in a tornado-like prominence.
The spectroscopic observations in two coronal
lines were obtained from a specifically designed
Hinode/EIS observing program. The data revealed
the existence of both cold and million-degree-hot
plasma in the prominence leg, supporting the
so-called prominence-corona transition region.
The opposite velocities at the two sides of the
prominence and their persistent time evolution,
together with the periodic motions evident in
SDO/AIA dark structures, indicate a rotational
motion of both cold and hot plasma with a speed
of similar to 5 km s(-1).
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On The Possible Mechanism Of The First Ground
Level Enhancement In Cosmic Ray Intensity Of
Solar Cycle 24

Firoz, KA (Firoz, Kazi A.);_ Gan, WQ (Gan, W. Q.); Li,
YpP (Li, Y. P.); Rodriguez-Pacheco, J
(Rodriguez-Pacheco, J.)
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We have carried out this work to comprehend the
possible mechanisms of the first ground level
enhancement (GLE71 17 May 2012 01:50 UT) in
cosmic ray intensity of the solar cycle 24. For this,
the cosmic ray intensities registered by neutron
monitors at several sites have been analyzed and
studied with concurrent solar flares of different
energy channels. To assess empirically whether
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the GLE might have been caused by the energy
released from solar flare or CME-driven shock, we
identify the possible time line in terms of the
lowest spectral index determined from proton
fluxes. If the GLE is caused by the energy released
from particle acceleration in solar flare, the
intensive phase of the flare representing the
extreme emission should exist within/around the
possible time line. In this respect, it is observed
that the possible time line lies within the
prominent phase of CME-driven shock. For better
understanding, we have checked the possible
relativistic energy with respect to solar flare as
well as CME-driven shock. As witnessed, if the
extreme emission phase of the flare is considered
as the reason for the causation of GLE peak, the
flare components procured insufficient amount of
energy (a parts per thousand currency
signal/40.085 GeV) to produce a GLE. If the
extreme emission phase of the flare is also
considered as the dominator along GLE onset, the
possible energy procurement (a parts per
thousand currency signal/40.414 GeV) is still not
adequate to produce a GLE. In contrast, the
CME-driven shock is capable of procuring enough
possible relativistic energy (a parts per thousand
yenal/41.21 GeV) that is sufficient amount of the
energy for a GLE production. Any amount of the
energy (< 0.414 GeV) released from preceding
flare components is supposed to have been
contributed to the shock process. Thus, it is
assumed that the GLE71 was possibly caused by
the energy released from the shock acceleration,
which might have been boosted by the energy
emanated from preceding flare.

%16 &, H2224%
Onset Of Electron Acceleration In A Flare Loop

Sharykin, | (Sharykin, lvan); Liu, SM (Liu, Siming);
Fletcher, L (Fletcher, Lyndsay)
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We carried out a detailed analysis of X-ray and
radio observations of a simple flare loop that
occurred on 2002 August 12, with the impulsive
hard X-ray (HXR) light curves dominated by a
single pulse. The emission spectra of the early
impulsive phase are consistent with an isothermal
model in the coronal loop with a temperature
reaching several keV. A power-law high-energy
spectral tail is evident near the HXR peak time, in
accordance with the appearance of footpoints at
high energies, and is well correlated with the radio

emission. The energy content of the thermal
component keeps increasing gradually after the
disappearance of this nonthermal component.
These results suggest that electron acceleration
only covers the central period of a longer and
more gradual energy dissipation process and that
the electron transport within the loop plays a
crucial role in the formation of the inferred
power-law electron distribution. The spectral
index of power-law photons shows a very gradual
evolution, indicating that the electron accelerator
is in a quasi-steady state, which is confirmed by
radio observations. These results are consistent
with the theory of stochastic electron acceleration
from a thermal background. Advanced modeling
with coupled electron acceleration and spatial
transport processes is needed to explain these
observations more quantitatively, which may
reveal the dependence of the electron
acceleration on the spatial structure of the
acceleration region.
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An Interpretation Of Gle71 Concurrent
Cme-Driven Shock Wave

Firoz, KA (Firoz, Kazi A.); Zhang, QM (Zhang, Q. M.);
Gan, WQ (Gan, W. Q.); L, YP (L, Y. P);
Rodriguez-Pacheco, J (Rodriguez-Pacheco, J.);
Moon, YJ (Moon, Y. -J.); Kudela, K (Kudela, K.); Park,
YD (Park, Y. -D.); Dorman, LI (Dorman, Lev I.)
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Particle accelerations in solar flares and
CME-driven shocks can sometimes result in very
high-energy particle events (>= 1 GeV) that are
known as ground level enhancements (GLEs).
Recent studies on the first GLE event (GLE71 2012
May 17 01:50 UT) of solar cycle 24 suggested that
CME-driven shock played a leading role in causing
the event. To verify this claim, we have made an
effort to interpret the GLE71 concurrent shock
wave. For this, we have deduced the possible
speed and height of the shock wave in terms of
the frequency (MHz) of the solar radio type Il
burst and its drift rate (MHz min(-1)), and studied
the temporal evolution of the particle intensity
profiles at different heights of the solar corona.
For a better perception of the particle acceleration
in the shock, we have studied the solar radio type
Il burst with concurrent solar radio and electron
fluxes. When the particle intensity profiles are
necessarily shifted in time at similar to 1 AU, it is
found that the growth phases of the electron and
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cosmic ray intensity fluxes are strongly correlated
(>0.91; >= 0.87) with the frequency drift rate of
the type Il burst, which is also consistent with the
intensive particle accelerations at upper coronal
heights (similar to >= 0.80 R-S < 1.10 R-S). Thus,
we conclude that the CME-driven shock was
possibly capable of producing the high-energy
particle event. However, since the peaks of some
flare components are found to be strongly
associated with the fundamental phase of the
type Il burst, the preceding flare is supposed to
contribute to the shock acceleration process.

% 18 £, #2224

Solar Eruptive Events: Mystery Of The Engine
SU Y, GAN Wei-Qun,

5:43; B3:1; T 2-11

physics

Among solar activities, flares and coronal mass
ejections (CMEs) are the most powerful energy
release in solar system and the main factors in the
changes of space weather. Magnetic field
reconnection has been believed to be the driver of
these solar eruptive events. However, the solid
evidence of the whole process are still missing.
Now, the Solar Dynamics Observatory (SDO) finally
captured complete evidence of magnetic
reconnection in the corona. In this article, we
briefly review the history of studies on solar
eruptive events, present the latest results, and
discusson the main research subjects in future.

%194, #2224
Space Solar Physics in 2012-2014

Gan WQ

Chinese Journal of Space Science
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The main activities of Chinese space solar physics
in 2012-2014 include: to continue studying the
mid and long-term (2016-2030) plan of Chinese
space solar physics; to arrange a group of
pre-study projects of space solar physics; to
initiate and continue a few solar mission-level
projects. This paper summarizes all these activities
briefly.
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Fitting Power-Law Frequency Distribution With A
Modified Maximum Likelihood Estimator

LiYP
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Acta Astronomica Sinica

We developed a new correction formula for fitting
the frequency distribution with saturation data.
Through comparing four cases (with/without the
saturation data and with/without the modified
formula) to fit the tested numerical data, we
found that the correction formula is the best for
the data excluding the saturation data, although
the original MLE (Maximum Likelihood Estimator)
may be acceptable for the data including the
saturation data and for a larger index. We
therefore suggest to use the modified MLE to fit
power-law frequency distribution, and the
saturation data should be rejected first. Key words
methods: statistical, methods: numerical, methods:
data analysis.

i Multi-Band Observation of Solar Activity
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Well-Observed Dynamics Of Flaring And
Peripheral Coronal Magnetic Loops During An
M-Class Limb Flare

Shen, JH (Shen, Jinhua); Zhou, TH (Zhou, Tuanhui);
Ji, HS (Ji, Haisheng); Wiegelmann, T (Wiegelmann,
Thomas); Inhester, B (Inhester, Bernd); Feng, L
(Feng, Li)
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In this paper, we present a variety of
well-observed dynamic behaviors for the flaring
and peripheral magnetic loops of the M6.6 class
extreme limb flare that occurred on 2011 February
24 (SOL2011-02-24T07:20) from EUV observations
by the Atmospheric Imaging Assembly on the
Solar Dynamics Observatory and  X-ray
observations by RHESSI. The flaring loop motion
confirms the earlier contraction-expansion picture.
We find that the U-shaped trajectory delineated
by the X-ray corona source of the flare roughly
follows the direction of a filament eruption
associated with the flare. Different temperature
structures of the coronal source during the
contraction and expansion phases strongly suggest
different kinds of magnetic reconnection
processes. For some peripheral loops, we discover
that their dynamics are closely correlated with the
filament eruption. During the slow rising to abrupt,
fast rising of the filament, overlying peripheral
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magnetic loops display different responses. Two
magnetic loops on the elbow of the active region
had a slow descending motion followed by an
abrupt successive fast contraction, while magnetic
loops on the top of the filament were pushed
outward, slowly being inflated for a while and
then erupting as a moving front. We show that the
filament activation and eruption play a dominant
role in determining the dynamics of the overlying
peripheral coronal magnetic loops.
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New Vacuum Solar Telescope And Observations
With High Resolution

Liu, Z (Liu, Zhong); Xu, J (Xu, Jun); Gu, BZ (Gu,
Bo-Zhong); Wang, S (Wang, Sen); You, JQ (You,
Jian-Qi); Shen, LX (Shen, Long-Xiang); Lu, RW (Lu,
Ru-Wei); Jin, ZY (Jin, Zhen-Yu); Chen, LF (Chen,
Lin-Fei); Lou, K (Lou, Ke); Li, Z (Li, Zhi); Liu, GQ (Liu,
Guang-Qian); Xu, Z (Xu, Zhi); Rao, CH (Rao,
Chang-Hui); Hu, QQ (Hu, Qi-Qian); Li, RF (Li,
Ru-Feng); Fu, HW (Fu, Hao-Wen); Wang, F (Wang,
Feng); Bao, MX (Bao, Men-Xian); Wu, MC (Wu,
Ming-Chan); Zhang, BR (Zhang, Bo-Rong)
RESEARCH IN ASTRONOMY AND ASTROPHYSICS
%: 14 Hf: 6 TQ: 705-718

The New Vacuum Solar Telescope (NVST) is a one
meter vacuum solar telescope that aims to
observe fine structures on the Sun. The main goals
of NVST are high resolution imaging and spectral
observations, including measurements of the solar
magnetic field. NVST is the primary ground-based
facility used by the Chinese solar research
community in this solar cycle. It is located by
Fuxian Lake in southwest China, where the seeing
is good enough to perform high resolution
observations. We first introduce the general
conditions at the Fuxian Solar Observatory and the
primary science cases of NVST. Then, the basic
structures of this telescope and instruments are
described in detail. Finally, some typical high
resolution data of the solar photosphere and
chromosphere are also shown.
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Dependence Of The Length Of Solar Filament
Threads On The Magnetic Configuration

Zhou, YH (Zhou, Yu-Hao); Chen, PF (Chen,
Peng-Fei); Zhang, QM (Zhang, Qing-Min); Fang, C
(Fang, Cheng)

RESEARCH IN ASTRONOMY AND ASTROPHYSICS
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High-resolution H alpha observations indicate that
filaments consist of an assembly of thin threads.
In quiescent filaments, the threads are generally
short, whereas in active region filaments, the
threads are generally long. In order to explain
these observational features, we performed
one-dimensional radiative hydrodynamic
simulations of filament formation along a dipped
magnetic flux tube in the framework of the
chromospheric evaporation-coronal condensation
model. The geometry of a dipped magnetic flux
tube is characterized by three parameters, i.e., the
depth (D), the half-width (w) and the altitude (h)
of the magnetic dip. A survey of the parameters in
numerical simulations shows that when allowing
the filament thread to grow in 5 days, the
maximum length (L-th) of the filament thread
increases linearly with w, and decreases linearly
with D and h. The dependence is fitted into a
linear function L-th = 0.84w - 0.88D - 2.78h +
17.31 (Mm). Such a relation can qualitatively
explain why quiescent filaments have shorter
threads and active region filaments have longer
threads.
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Reciprocatory Magnetic Reconnection In A
Coronal Bright Point

Zhang, QM (Zhang, Q. M.); Chen, PF (Chen, P. F.);
Ding, MD (Ding, M. D.); Ji, HS (Ji, H. S.)
ASTRONOMY & ASTROPHYSICS
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Context. Coronal bright points (CBPs) are
small-scale and long-duration brightenings in the
lower solar corona. They are often explained in
terms of magnetic reconnection.

Aims. We aim to study the substructures of a CBP
and clarify the relationship among the
brightenings of different patches inside the CBP.
Methods. The event was observed by the X-ray
Telescope (XRT) aboard the Hinode spacecraft on
2009 August 22-23.

Results. The CBP showed repeated brightenings
(or CBP flashes). During each of the two successive
CBP flashes, that is, weak and strong flashes that
were separated by similar to 2 hr, the XRT images
revealed that the CBP was composed of two
chambers, patches A and B. During the weak flash,
patch A brightened first, and patch B brightened
similar to 2 min later. During the transition, the
right leg of a large-scale coronal loop drifted from
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the right side of the CBP to the left side. During
the strong flash, patch B brightened first, and
patch A brightened similar to 2 min later. During
the transition, the right leg of the large-scale
coronal loop drifted from the left side of the CBP
to the right side. In each flash, the rapid change of
the connectivity of the large-scale coronal loop is
strongly  suggestive of the interchange
reconnection.

Conclusions. For the first time we found
reciprocatory reconnection in the CBP, which
means that reconnected loops in the outflow
region of the first reconnection process serve as
the inflow of the second reconnection process.

825 &K, Hank
Blobs In Recurring Extreme-Ultraviolet Jets

Zhang, QM (Zhang, Q. M.); Ji, HS (Ji, H. S.)
ASTRONOMY & ASTROPHYSICS
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Context. Coronal jets are one type of ubiquitous
small-scale activity that is caused by magnetic
reconnection in the solar corona. They are often
associated with cool surges in the chromosphere.
Aims. In this paper, we report our discovery of
blobs in the recurrent and homologous jets that
occurred at the western edge of the NOAA active
region 11259 on 2011 July 22.

Methods. The jets were observed in the seven
extreme-ultraviolet  (EUV) filters of the
Atmospheric Imaging Assembly instrument aboard
the Solar Dynamics Observatory. Using the
base-difference images of the six filters (94, 131,
171, 211, 193, and 335 angstrom), we carried out
the differential emission measure (DEM) analyses
to explore the thermodynamic evolutions of the
jets. The jets were accompanied by cool surges
observed in the H alpha line center of the
ground-based telescope in the Big Bear Solar
Observatory.

Results. The jets that had lifetimes of 20-30 min
recurred at the same place for three times with an
interval of 40-45 min. Interestingly, each of the
jets intermittently experienced several upward
eruptions at the speed of 120-450 km s(-1). After
reaching the maximum heights, they returned
back to the solar surface, showing near-parabolic
trajectories. The falling phases were more evident
in the low-T filters than in the high-T filters,
indicating that the jets experienced cooling after
the onset of eruptions. We identified bright and
compact blobs in the jets during their rising
phases. The simultaneous presence of blobs in all
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the EUV filters were consistent with the broad
ranges of the DEM profiles of the blobs (5.5 <= log
T <= 7.5), indicating their multi-thermal nature.
The median temperatures of the blobs were
similar to 2.3 MK. The blobs that were similar to 3
Mm in diameter had lifetimes of 24-60 s.
Conclusions. To our knowledge, this is the first
report of blobs in coronal jets. We propose that
these blobs are plasmoids created by the
magnetic reconnection as a result of tearing-mode
instability and are ejected out along the jets.
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Long-Period Pulsations Of The Thermal
Microwave Emission Of The Solar Flare Of June 2,
2007 From Data With High Spatial Resolution

Kupriyanova, EG (Kupriyanova, E. G.); Melnikov, VF
(Melnikov, V. F.); Puzynya, VM (Puzynya, V. M.);
Shibasaki, K (Shibasaki, K.); Ji, HS (Ji, H. S.)
ASTRONOMY REPORTS
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Data from the Nobeyama Radioheliograph at 17
GHz with high spatial and temporal resolution are
used to detect quasi-periodic pulsations with
periods from 55 to 250 s in the thermal
component of the microwave emission of a solar
flare loop observed on June 2, 2007. Observed
pulsations with periods of about 110-120 s are
co-phased along the entire loop axis. The
observed periodicity is most likely due to
modulation of the radio emission by slow
magnetoacoustic  waves trapped in the
filamentary flare loop.
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Investigation Of The Moving Structures In A
Coronal Bright Point

Ning, ZJ (Ning, Zongjun); Guo, Y (Guo, Yang)
ASTROPHYSICAL JOURNAL

&: 794 HY: 1 @RS 79

We have explored themoving structures in a
coronal bright point (CBP) observed by the Solar
Dynamic Observatory Atmospheric Imaging
Assembly (AIA) on 2011 March 5. This CBP event
has a lifetime of similar to 20 minutes and is bright
with a curved shape along a magnetic loop
connecting a pair of negative and positive fields.
AlA imaging observations show that a lot of bright
structures are moving intermittently along the
loop legs toward the two footpoints from the CBP
brightness core. Such moving bright structures are
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clearly seen at AIA 304 angstrom. In order to
analyze their features, the CBP is cut along the
motion direction with a curved slit which is wide
enough to cover the bulk of the CBP. After
integrating the flux along the slit width, we get the
spacetime slices at nine AIA wavelengths. The
oblique streaks starting from the edge of the CBP
brightness core are identified as moving bright
structures, especially on the derivative images of
the brightness spacetime slices. They seem to
originate from the same position near the loop
top. We find that these oblique streaks are
bi-directional, simultaneous, symmetrical, and
periodic. The average speed is about 380 km s(-1),
and the period is typically between 80 and 100 s.
Nonlinear force-free field extrapolation shows the
possibility that magnetic reconnection takes place
during the CBP, and our findings indicate that
thesemoving bright structures could be the
observational outflows aftermagnetic
reconnection in the CBP.
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Interaction And Merging Of Two Sinistral
Filaments

Jiang, YC (Jiang, Yunchun); Yang, JY (Yang, Jiayan);
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Jianping)
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In this paper, we report the interaction and
subsequent merging of two sinistral filaments (F1
and F2) occurring at the boundary of AR 9720 on
2001 December 6. The two filaments were close
and nearly perpendicular to each other. The
interaction occurred after F1 was erupted and the
eruption was impeded by a more extended
filament channel (FC) standing in the way, in which
F2 was embedded. The erupted material ran into
FC along its axis, causing F1 and F2 to merge into a
single structure that subsequently underwent a
large-amplitude to-and-fro motion. A significant
plasma heating process was observed in the
merging process, making the mixed material
largely disappear from the H alpha passband, but
appear in Extreme Ultraviolet Telescope 195
angstrom images for a while. These observations
can serve as strong evidence of merging
reconnection between the two colliding magnetic
structures. A new sinistral filament was formed
along FC after the cooling of the merged and
heated material. No coronal mass ejection was

observed to be associated with the event; though,
the eruption was accompanied by a two-ribbon
flare with a separation motion, indicating that the
eruption had failed. This event shows that, in
addition to overlying magnetic fields, such an
interaction is an effective restraint to make a
filament eruption fail in this way.
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The progress of Chinese Giant Solar Telescope

Z Liu , Zhenyu Jin , Shu Yuan , Jun Lin,Yuangong
Deng, Ji HS, Yihua Yan
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Chinese Giant Solar Telescope (CGST) is the next
generation ground-based solar telescope which
was formally listed into the National Plans of
Major Science and Technology Infrastructures. We
have got series progresses of CGST in the recent
years, from site testing to detailed designs. CGST is
currently designed to be an 8m Ring Solar
Telescope (RST). As an 8-meter solar telescope,
the designing of CGST still faces some serious
problems, although the ring structure is propitious

to the thermo con,
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The Chinese Giant Solar Telescope
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Chinese Giant Solar Telescope is the next
generation ground-based solar telescope. The
main science task of this telescope is to observe
the ultra fine structures of the solar magnetic field
and dynamic field. Due to the advantages in
polarization detection and thermal controlling
with a symmetrical circular system, the current
design of CGST is a 6~8 meter circular symmetrical
telescope. The results of simulations and analysis
showed that the current design could meet the
demands of most scienc
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A swirling flare-related EUV jet
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Aims. We report our observations of a swirling
flare-related extreme-ultraviolet (EUV) jet on 2011
October 15 at the edge of NOAA active region
11314. Methods. We used the multiwavelength
observations in the EUV passbands from the
Atmospheric Imaging Assembly (AIA) aboard the
Solar Dynamics Observatory (SDO). We extracted a
wide slit along the jet axis and 12 thin slits across
its axis to investigate the longitudinal motion and
transverse rotation. We also used data from the
Extreme-Ultraviolet Imager (EUVI) aboard the
Solar TErrestrial RElations Observatory (STEREO)
spacecraft to investigate the three-dimensional
(3D) structure of the jet. Ground-based Ha images
from the El Teide Observatory, a member of the
Global Oscillation Network Group (GONG), provide
a good opportunity to explore the relationship
between the cool surge and the hot jet.
Line-of-sight magnetograms from the Helioseismic
and Magnetic Imager (HMI) aboard SDO enable us
to study the magnetic evolution of the flare/jet
event. We carried out potential-field extrapolation
to calculate the magnetic configuration associated
with the jet. Results. The onset of jet eruption
coincided with the start time of the C1.6 flare
impulsive phase. The initial velocity and
acceleration of the longitudinal motion were 254
+/- 10 km s(-1) and -97 +/- 5 m s(-2), respectively.
The jet presented helical structure and transverse
swirling motion at the beginning of its eruption.
The counter-clockwise rotation slowed down from
an average velocity of similar to 122 km s(-1) to
similar to 80 km s(-1). The interwinding thick
threads of the jet untwisted into multiple thin
threads during the rotation that lasted for one
cycle with a period of similar to 7 min and an
amplitude that increases from similar to 3.2 Mm
at the bottom to similar to 11 Mm at the upper
part. Afterwards, the curtain-like leading edge of
the jet continued rising without rotation, leaving a
dimming region behind, before falling back to the
solar surface. The appearance/disappearance of
dimming corresponded to the longitudinal
ascending/descending motions of jet. Cospatial Ha
surge and EUV dimming imply that the dimming
resulted from the absorption of hot EUV emission
by the cool surge. The flare/jet event was caused
by continuous magnetic cancellation before the
start of the flare. The jet was associated with the
open magnetic fields at the edge of AR 11314.
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Imaging Observations of X-Ray Quasi-periodic
Oscillations at 3-6 keV in the 26 December 2002
Solar Flare

Ning, ZJ (Ning, Zongjun)
SOLAR PHYSICS
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Quasi-periodic oscillations in soft X-rays (SXR) are
not well known due to the instrument limitations,
especially the absence of imaging observations of
SXR oscillations. We explore the quasi-periodic
oscillations of SXR at 3-6 keV in a solar flare
observed by the Reuven Ramaty High Energy Solar
Spectroscopic Imager (RHESSI) on 26 December
2002. This was a B8.1 class event and showed
three X-ray sources (S-1, S-2, and S-3) at 3-6 keV
and two sources (S-1 and S-2) at 12 -25 keV. The
light curves of the total fluxes display a
two-minute oscillation at 3-6 keV, but not in the
energy bands above 8 keV. To investigate imaging
observations of the oscillations, we prepared
CLEAN images at seven energy bands between 3
keV and 20 keV with an eight-second integration.
The light curves of three sources were analyzed
after integrating the flux of each source region.
We used the Fourier method to decompose each
source light curve into rapidly varying and slowly
varying components. The rapidly varying
components show seven individual peaks which
are well fitted with a sine function. Then we used
the wavelet method to analyze the periods in the
rapidly varying component of each source. The
results show that three sources display damped
quasi-periodic  oscillations with a  similar
two-minute period. The damped oscillations
timescale varies between 2.5 to 6 minutes. Source
S-1 oscillates with the same phase as S-3, but is
almost in anti-phase with S-2. Analyzing the flaring
images in more detail, we found that these
oscillation peaks are well consistent with the
appearance of S-3, which seems to split from or
merge with S-2 with a period of two minutes. The
flare images with a high cadence of one second at
3-6 keV show that source S-3 appears with a rapid
period of 25 seconds. The two-minute oscillation
shows the highest spectral power. Source S-3
seems to shift its position along the flare loop with
a mean speed of 130 km s(-1), which is of the
same order as the local sound speed. This
connection between the oscillation peaks and
emission enhancement appears to be an
observational constraint on the emission
mechanism at 3-6 keV.
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Multi-wavelength Analysis to Solar Corona
Heating Events

Yang Xu; Ji Haisheng; Li Haochuan

Acta Astronomica Sinica

%55 #: 3 T71: 193-202

With the advent and Successful running of the 1.6
meter aperture New Solar Telescope at Big Bear
Solar Observatory(BBSO/NST),solar observation
has entered the era of 0.1 arc second.This permits
us to carry out case studies for single coronal
heating event,accumulating original
high.resolution observational evidences for a final
resolving of the coronal heating problem.By
combining the high-resolution Helium | 10830
A.TiO 7057 A,and H_alpha-0.7 A imaging data
from NST,and the satellite data from the
Atmospheric Imaging Assembly(AlA)and
Helioseismic and Magnetic Imager(HMIl)on board
the Solar Dynamics Observatory(SDO),we analyze
the evolution of magnetic field in the roots of two
tiny dynamical events originating from the Suns
intergranular lanes as seen from Helium | 10830 A
images.The two events caused subsequent
brightening in the corona,but no obvious feature
is found at H_alpha-0.7 A images.We find that the
two events are rooted at one side of magnetic
polarity inversion line.One event is apparently
accompanied by the disappearance of a tiny
magnetic element,while,in another
event,weakening of a magnetlc concentration
area is found.Changes for granules are also found
during the two events. The results suggest that
the two heating events are caused by smallscale
magnetic actlvltles in intergranular lanes driven by
constant granule convection.lt appears that
ubiquitous small-scale magnetic activities produce
outflow of cold matter as seen at 10830 A and hot
matter as seen at extreme ultraviolet bands.

Laboratory for Dark Matter and Space

Astronomy |

5034 %, H222%

Production Rates Of Cosmogenic Nuclei On The
Lunar Surface

Dong, TK (Dong Tie-Kuang); Yun, SJ (Yun Su-Jun);
Ma, T (Ma Tao); Chang, J (Chang Jin); Dong, WD

(Dong Wu-Dong); Zhang, XP (Zhang Xiao-Ping); Li,
GL (Li Guo-Long); Ren, ZZ (Ren Zhong-Zhou)
CHINESE PHYSICS C

% 38 Hf: 7 X@EkS: 075101

A physical model for Geant4-based simulation of
the galactic cosmic ray (GCR) particles' interaction
with the lunar surface matter has been developed
to investigate the production rates of cosmogenic
nuclei. In this model the GCRs, mainly very high
energy protons and alpha particles, bombard the
surface of the Moon and produce many secondary
particles, such as protons and neutrons: The
energies of protons and neutrons at different
depths are recorded and saved as ROOT files, and
the analytical expressions for the differential
proton and neutron fluxes are obtained through
the best-fit procedure using ROOT software. To
test the validity of this model, we calculate the
production rates of the long-lived nuclei Be-10
and Al-26 in the Apollo 15 long drill core by
combining the above differential fluxes and the
newly evaluated spoliation reaction cross sections.
Our numerical results show that the theoretical
production rates agree quite well with the
measured data, which means that this model
works well. Therefore, it can be expected that this
model can be used to investigate the cosmogenic
nuclei in future lunar samples returned by the
Chinese lunar exploration program and can be
extended to study other objects, such as
meteorites and the Earth's atmosphere.

535 &, 20 %

Probing Cosmic Rays In Nearby Giant Molecular
Clouds With The Fermi Large Area Telescope

Yang, RZ (Yang, Rui-zhi); Wilhelmi, ED (de Ona
Wilhelmi, Emma); Aharonian, F (Aharonian, Felix)
ASTRONOMY & ASTROPHYSICS

5 566 EAS: A142

We report the results of our study of the energy
spectra and absolute fluxes of cosmic rays (CRs) in
the Local Galaxy based on a five-year gamma-ray
observation with the Fermi Large Area Telescope
(LAT) of eight nearby giant molecular clouds
(GMCs) belonging to the Gould Belt. The
gamma-ray signals obtained with high statistical
significance  allow the determination of
gamma-ray spectra above 300 MeV with adequate
precision for extraction of the energy distributions
of CRs in these clouds. Remarkably, both the
derived spectral indices and the absolute fluxes of
CR protons in the energy interval 10-100 GeV
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agree with the recent direct measurements of
local CRs by the PAMELA experiment. This is
strong evidence of a quite homogeneous
distribution of CRs, at least within several hundred
parsecs of the Local Galaxy. Combined with the
well established energy-dependent time of escape
of CRs from the Galaxy, tau(E) proportional to
E-delta with delta approximate to 0.5-0.6, the
measured spectrum implies a CR spectral index of
the (acceleration) source of approximate to E-2.3.
At low energies, the spectra of gamma rays
appear to vary from one cloud to another. This
implies spatial variations of the energy spectra of
CRs below 10 GeV, which at such low energies
could be explained naturally by both the impact of
the propagation effects and the contribution of CR
locally accelerated inside the clouds.

%36 5, H222%
Grb 131231a: Implications Of The Gev Emission

Liu, B (Liu, Bin); Chen, W (Chen, Wei); Liang, YF
(Liang, Yun-Feng); Zhou, B (Zhou, Bei); He, HN (He,
Hao-Ning); Tam, PHT (Tam, Pak-Hin Thomas); Shao,
L (Shao, Lang); Jin, ZP (Jin, Zhi-Ping); Fan, YZ (Fan,
Yi-Zhong); Wei, DM_(Wei, Da-Ming)
ASTROPHYSICAL JOURNAL LETTERS

&: 787 Hi: 1 @S L6

GRB 131231A was detected by the Large Area
Telescope on board the Fermi Space Gamma-ray
Telescope. The high-energy gamma-ray (>100
MeV) afterglow emission spectrum is F-nu
proportional to nu(-0.54 +/- 0.15) in the first
similar to 1300 s after the trigger and the most
energetic photon has an energy of similar to 62
GeV, arriving at t similar to 520 s. With reasonable
parameters of the gamma-ray burst (GRB) outflow
as well as the density of the circum-burst medium,
the synchrotron radiation of electrons or protons
accelerated at an external forward shock have
difficulty accounting for the data. Rather, the
synchrotron self-Compton radiation of the
forward shock-accelerated electrons can account
for both the spectrum and temporal behavior of
the GeV afterglow emission. We also show that
the prospect for detecting GRB 131231A-like GRBs
with the Cherenkov Telescope Array is promising.

2537 &, H20%

Circular Polarization In The Optical Afterglow Of
GRB 121024A

Wiersema, K (Wiersema, K.); Covino, S (Covino, S.);
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Toma, K (Toma, K.); van der Horst, Al (van der
Horst, A. J.); Varela, K (Varela, K.); Min, M (Min,
M.); Greiner, J (Greiner, J.); Starling, RLC (Starling,
R. L. C.); Tanvir, NR (Tanvir, N. R.); Wijers, RAMJ
(Wijers, R. A. M. J.); Campana, S (Campana, S.);
Curran, PA (Curran, P. A.); Fan, Y (Fan, Y.); Fynbo,
JPU (Fynbo, J. P. U.); Gorosabel, J (Gorosabel, J.);
Gomboc, A (Gomboc, A.); Gotz, D (Goetz, D.);
Hjorth, J (Hjorth, J.); Jin, ZP (Jin, Z. P.); Kobayashi, S
(Kobayashi, S.); Kouveliotou, C (Kouveliotou, C.);
Mundell, C (Mundell, C.); O'Brien, PT (O'Brien, P.
T.); Pian, E (Pian, E.); Rowlinson, A (Rowlinson, A.);
Russell, DM (Russell, D. M.); Salvaterra, R
(Salvaterra, R.); Alighieri, SD (Alighieri, S. di
Serego); Tagliaferri, G (Tagliaferri, G.); Vergani, SD
(Vergani, S. D.); Elliott, J (Elliott, J.); Farina, C
(Farina, C.); Hartoog, OE (Hartoog, O. E.);
Karjalainen, R (Karjalainen, R.); Klose, S (Klose, S.);
Knust, F (Knust, F.); Levan, AJ (Levan, A. J.); Schady,
P (Schady, P.); Sudilovsky, V (Sudilovsky, V.);
Willingale, R (Willingale, R.)

NATURE

#: 509 Bf: 7499 TQ: 201-202

Gamma-ray bursts (GRBs) are most probably
powered by collimated relativistic outflows (jets)
from accreting black holes at cosmological
distances. Bright afterglows are produced when
the outflow collides with the ambient medium.
Afterglow polarization directly probes the
magnetic properties of the jet when measured
minutes after the burst, and it probes the
geometric properties of the jet and the ambient
medium when measured hours to days after the
burst(1-5). High values of optical polarization
detected minutes after the burst of GRB 120308A
indicate the presence of large-scale ordered
magnetic fields originating from the central
engine(5) (the power source of the GRB).
Theoretical models predict low degrees of linear
polarization and no circular polarization at late
times(6-8), when the energy in the original ejecta
is quickly transferred to the ambient medium and
propagates farther into the medium as a blast
wave. Here we report the detection of circularly
polarized light in the afterglow of GRB 121024A,
measured 0.15 days after the burst. We show that
the circular polarization is intrinsic to the
afterglow and unlikely to be produced by dust
scattering or plasma propagation effects. A
possible explanation is to invoke anisotropic
(rather than the commonly assumed isotropic)
electron pitch-angle distributions, and we suggest
that new models are required to produce the
complex microphysics of realistic shocks in
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relativistic jets(9-11).

%385, Hoan%k

The Spatial Distribution Of Dark Matter
Annihilation Originating From A Gamma-Ray Line
Signal

Lu, TS (Lu, Tong-Suo); Dong, TK_(Dong, Tie-Kuang);
Wu, J (Wu, Jian)

RESEARCH IN ASTRONOMY AND ASTROPHYSICS
%: 14 BB: 5 T4: 520-526

The GeV - TeV gamma-ray line signal is the
smoking gun signature of dark matter annihilation
or decay. The detection of such a signal is one of
the main targets of some space-based telescopes,
including Fermi-LAT and the upcoming missions
CALET, DAMPE and Gamma-400. An important
feature of gamma-ray line photons that originate
from dark-matter-annihilation is that they are
concentrated at the center of the Galaxy. So far, no
reliable gamma-ray line has been detected by
Fermi-LAT, and the upper limits on the cross
section of annihilation into gamma-rays have been
reported. We use these upper limits to estimate
the "maximal" number of gamma-ray line photons
detectable for Fermi-LAT, DAMPE and Gamma-400,
and then investigate the spatial distribution of
these photons. We show that the center of the
distribution will usually be offset from the Galactic
center (Sgr A*) due to the limited statistics. Such a
result is almost independent of models of the dark
matter distribution, and will render the
reconstruction of the dark matter distribution with
the gamma-ray line signal very challenging for
foreseeable space-based detectors.

%39 £, H222%

Fermi Large Area Telescope Detection Of
Supernova Remnant Rcw 86

Yuan, Q (Yuan, Qiang); Huang, XY (Huang,
Xiaoyuan); Liu, SM (Liu, Siming); Zhang, B (Zhang,
Bing)

ASTROPHYSICAL JOURNAL LETTERS

% 785 Hi: 2 @S 122

Using 5.4 yr Fermi Large Area Telescope data, we
report the detection of GeV. gamma- ray emission
from the shell-type supernova remnant RCW 86
(G315.4-2.3) with a significance of similar to 5.1
sigma. The data slightly favors an extended
emission of this supernova remnant. The spectral
index of RCW 86 is found to be very hard, Gamma
similar to 1.4, in the 0.4-300 GeV range. A
one-zone leptonic model can well fit the

multi-wavelength data from radio to very high
energy gamma-rays. The very hard GeV
gamma-ray spectrum and the inferred low gas
density seem to disfavor a hadronic origin for the
gamma-rays. The. - ray behavior of RCW 86 is very
similar to several other TeV shell-type supernova
remnants, e. g.,, RX J1713.7- 3946, RX
J0852.0-4622, SN 1006, and HESS J1731-347.

5 40 %, 222 %

A Preliminary Research On The Development Of
The Hard X-Ray Imaging Telescope

Zheng C X; Cai Mingsheng; Hu Yiming; Huang
Yongyi; Gong Yizhong

#%: 55 HA: 2 TQ: 154-169

Acta Astronomica Sinica

Since the 1860s, astronomers have explored a new
field with the discovery of X-ray. Instead of the
conventional imaging technique by using mirrors
or lens, which can not work in the high-energy
bands, direct imaging, coded aperture, and
Fourier transform are used for the high-energy
imaging. It can be implemented in various
hardware configurations, among which the spatial
modulation collimator are widely used. We adopt
the grating collimator based on Fourier transform
that is discussed in detail. This paper makes an
investigation on the fabrication process of grating.
The key components of the hard X-ray telescope
based on the spatial modulation are developed,
which contains 8 Csl-detector modules, 8-channel
shaping amplifiers, and data acquisition system.
The preliminary test results of readout electronics
system are obtained.

541 5%, K225

The Design And Realization Of Linear Calibration
System Of A Large Dynamic Range Readout Unit
For A BGO Calorimeter

Xie MG; Guo Jianhua; Wu Jian; Chang Jin

%: 55 Hf: 2 T2:170-179

Acta Astronomica Sinica

The DArk Matter Particle Explorer (DAMPE) is
proposed by Purple Mountain Observatory,
Chinese Academy of Sciences. This project expects
to find the evidence of the existence of dark
matter particle in the universe via the detection of
high-energy electron and gamma-ray. A major
component of the payload is a BGO (Bismuth
Germanate Oxide) calorimeter, which is used to
detect the particles in the energy range from 5
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GeV to 10 TeV. According to a physical simulation,
the dynamic range of each BGO detection unit is
about 1.5x10~5. In order to test the linearity of
BGO detection readout unit, we implement a
simple linearity calibration system covering such a
large dynamic range. The experimental result
shows that the nonlinearity of the entire dynamic
range is less than 2.7%.

%42 %, Hoan%k

Fermi Large Area Telescope Observations Of The
Supernova Remnant HESS J1731-347

Yang, RZ (Yang, Rui-zhi); Zhang, X (Zhang, Xiao);
Yuan, Q (Yuan, Qiang); Liu, SM (Liu, Siming)
ASTRONOMY & ASTROPHYSICS

5567 XS A23

Context. HESS J1731-347 has been identified as
one of the few TeV-bright shell type supernova
remnants (SNRs). These remnants are dominated
by nonthermal emission. and the nature of TeV
emission has been continuously debated for
nearly a decade. Aims. We carry out the detailed
modeling of the radio to gamma-ray spectrum of
HESS J1731-347 to constrain the magnetic field
and energetic particles sources, which we
compare with those of the other TeV-bright
shell-type SNRs explored before.

Methods. Four years of data from Fermi Large
Area Telescope (LAT) observations for regions
around this remnant are analyzed, leading to no
detection correlated with the source discovered in
the TeV band. The Markov chain Monte Carlo
method is used to constrain parameters of
one-zone models for the overall emission
spectrum. Results. Based on the 99.9% upper
limits of fluxes in the GeV range, one-zone
hadronic models with an energetic proton spectral
slope greater than 1.8 can be ruled out, which
favors a leptonic origin for the gamma-ray
emission, making this remnant a sibling of the
brightest TeV SNR RX J1713.7-3946, the Vela
Junior SNR RX J0852.0-4622. and RCW 86. The
best fit leptonic model has an electron spectral
slope of 1.8 and a magnetic field of similar to 30
mu G. which is at least a factor of 2 higher than
those of RX 31713.7-3946 and RX 30852.0-4622.
posing a challenge to the distance estimate and/or
the energy equipartition between energetic
electrons and the magnetic field of this source. A
measurement of the shock speed will address this
challenge and has implications on the magnetic
field evolution and electron acceleration driven by
shocks of SNRs.
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The Fermi Bubbles Revisited

Yang, RZ (Yang, Rui-zhi); Aharonian, F (Aharonian,
Felix); Crocker, R (Crocker, Roland)
ASTRONOMY & ASTROPHYSICS

%:567 XHkS: A19

We analyze 60 months of all-sky data from the
Fermi-LAT. The Fermi bubble structures discovered
previously are clearly revealed by our analysis.
With more data, hence better statistics, we can
now divide each bubble into constant longitude
slices to investigate their gross gamma-ray spectral
morphology. While the detailed spectral behavior
of each slice derived in our analysis is somewhat
dependent on the assumed background model,
we find, robustly, a relative deficit in the flux at
low energies (i.e., hardening) toward the top of
the south bubble. In neither bubble does the
spectrum soften with longitude. The morphology
of the Fermi bubbles is also revealed to be
energy-dependent: at high energies they are more
extended. We conclude from the gamma-ray
spectrum at high latitudes that a low energy break
in the parent cosmic ray population is required in
both leptonic and hadronic models. We briefly
discuss  possible leptonic and  hadronic
interpretations of this phenomenology.

544 5%, 20 %

Spectral Modeling Of The Charge-Exchange X-Ray
Emission From M82

Zhang, SN (Zhang, Shuinai); Wang, QD (Wang, Q.
Daniel); Ji, L (Ji, Li); Smith, RK (Smith, Randall K.);
Foster, AR (Foster, Adam R.); Zhou, X (Zhou, Xin)
ASTROPHYSICAL JOURNAL

%:794 H9: 1 XXEAE: 61

It has been proposed that the charge-exchange
(CX) process at the interface between hot and cool
interstellar gases could contribute significantly to
the observed soft X-ray emission in star-forming
galaxies. We analyze the XMM-Newton/reflection
grating spectrometer (RGS) spectrum of M82
using a newly developed CX model combined with
a single-temperature thermal plasma to
characterize the volume-filling hot gas. The CX
process is largely responsible for not only the
strongly enhanced forbidden lines of the Ka
triplets of various He-like ions but also good
fractions of the Ly alpha transitions of C (similar to
87%), 0 VIII, and N VII (>= 50%) as well. In total
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about a quarter of the X-ray flux in the RGS 6-30
angstrom band originates in the CX. We infer an
ion incident rate of 3 x 10(51) s(-1) undergoing CX
at the hot and cool gas interface and an effective
area of the interface of 2 x 1045 cm2 that is one
order of magnitude larger than the cross section
of the global biconic outflow. With the CX
contribution  accounted for, the best-fit
temperature of the hot gas is 0.6 keV, and the
metal abundances are approximately solar. We
further show that the same CX/thermal plasma
model also gives an excellent description of the
EPIC-pn spectrum of the outflow Cap, projected at
11.6 kpc away from the galactic disk of M82. This
analysis demonstrates that the CX is potentially an
important contributor to the X-ray emission from
starburst galaxies and also an invaluable tool to
probe the interface astrophysics.

%45 &, H20%

Spins And Parities Of The Odd-A P Isotopes
Within A Relativistic Mean-Field Model And
Elastic Magnetic Electron-Scattering Theory

Wang, ZJ (Wang, Zaijun); Ren, ZZ (Ren, Zhongzhou);
Dong, TK (Dong, Tiekuang); Xu, C (Xu, Chang)
PHYSICAL REVIEW C

%: 90 Hi: 2 3RS 024307

The ground-state spins and parities of the odd-A
phosphorus isotopes P25-47 are studied with the
relativistic mean-field (RMF) model and relativistic
elastic magnetic electron-scattering theory
(REMES). Results of the RMF model with the
NL-SH, TM2, and NL3 parameters show that the
2s(1/2) and 1d(3/2) proton level inversion may
occur for the neutron-rich isotopes P37-47, and,
consequently, the possible spin-parity values of
P37-47 may be 3/2(+), which, except for P-47,
differs from those given by the NUBASE2012
nuclear data table by Audi et al. Calculations of
the elastic magnetic electron scattering of P37-47
with the single valence proton in the 2s(1/2) and
1d(3/2) state show that the form factors have
significant differences. The results imply that
elastic magnetic electron scattering can be a
possible way to study the 2s(1/2) and 1d(3/2) level
inversion and the spin-parity values of P37-47. The
results can also provide new tests as to what
extent the RMF model, along with its various
parameter sets, is valid for describing the nuclear
structures. In addition, the contributions of the
upper and lower components of the Dirac
four-spinors to the form factors and the isotopic
shifts of the magnetic form factors are discussed.

2546 5%, H222%
Fast Radio Bursts As A Cosmic Probe?

Zhou, B (Zhou, Bei); Li, X (Li, Xiang); Wang, T
(Wang, Tao); Fan, YZ (Fan, Yi-Zhong); Wei, DM
(Wei, Da-Ming)

PHYSICAL REVIEW D

%: 89 Hf: 10 X@AS: 107303

We discuss the possibility of using fast radio bursts
(FRBs)-if cosmological-as a viable cosmic probe.
We find that the contribution of the host galaxies
to the detected dispersion measures can be
inapparent for the FRBs that are not from galaxy
centers or star-forming regions. The
inhomogeneity of the intergalactic medium (IGM),
however, causes significant deviation of the
dispersion measure from that predicted in the
simplified homogeneous IGM model for an
individual event. Fortunately, with sufficient FRBs
along different sightlines but within a very narrow
redshift interval (e. g., Delta z similar to 0.05), the
mean obtained from averaging observed
dispersion measures does not suffer such a
problem and hence may be used as a cosmic
probe. We show that in the optimistic case (e. g.,
about 20 FRBs in each Delta z have been
measured; the most distant FRBs were at
redshift >= 3; the host galaxies and the FRB
sources contribute little to the detected dispersion
measures) and with all the uncertainties (i.e., the
inhomogeneity of the IGM, the contribution and
uncertainty of host galaxies, and the evolution and
error of f(IGM)) considered, FRBs could help
constrain the equation of state of dark energy.

547 5%, H22025

Association Of Cmes With Solar Surface Activity
During The Rise And Maximum Phases Of Solar
Cycles 23 And 24

Gao, PX (Gao, Peng-Xin); Li, T (Li, Ting); Zhang, J
(zhang, Jun)

RESEARCH IN ASTRONOMY AND ASTROPHYSICS
%: 14 HA: 10 T3: 1289-1290

The cyclical behaviors of sunspots, flares and
coronal mass ejections (CMEs) for 54 months from
2008 November to 2013 April after the onset of
Solar Cycle (SC) 24 are compared, for the first time,
with those of SC 23 from 1996 November to 2001
April. The results are summarized below. (i) During
the maximum phase, the number of sunspots in
SC 24 is significantly smaller than that for SC 23

37



Purple Mountain Observatory CAS

and the number of flares in SC 24 is comparable to
that of SC 23. (ii) The number of CMEs in SC 24 is
larger than that in SC 23 and the speed of CMEs in
SC 24 is smaller than that of SC 23 during the
maximum phase. We individually survey all the
CMEs (1647 CMEs) from 2010 June to 2011 June.
A total of 161 CMEs associated with solar surface
activity events can be identified. About 45% of
CMEs are associated with quiescent prominence
eruptions, 27% of CMEs only with solar flares, 19%
of CMEs with both active-region prominence
eruptions and solar flares, and 9% of CMEs only
with  active-region  prominence  eruptions.
Comparing the association of the CMEs and their
source regions in SC 24 with that in SC 23, we
notice that the characteristics of source regions
for CMEs during SC 24 may be different from
those of SC 23.

%48 &, H202%

Model-Dependent Estimate On The Connection
Between Fast Radio Bursts And Ultra High Energy
Cosmic Rays

Li, X (Li, Xiang); Zhou, B (Zhou, Bei); He, HN (He,
Hao-Ning); Fan, YZ (Fan, Yi-Zhong); Wei, DM (Wei,
Da-Ming)

ASTROPHYSICAL JOURNAL
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The existence of fast radio bursts (FRBs), a new
type of extragalatic transient, has recently been
established, and quite a few models have been
proposed. In this work, we discuss the possible
connection between the FRB sources and ultra
high energy (>10(18) eV) cosmic rays. We show
that in the blitzar model and the model of merging
binary neutron stars, which includes the huge
energy release of each FRB central engine
together with the rather high rate of FRBs, the
accelerated EeV cosmic rays may contribute
significantly to the observed ones. In other FRB
models, including, for example, the merger of
double white dwarfs and the energetic magnetar
radio flares, no significant EeV cosmic ray is
expected. We also suggest that the mergers of
double neutron stars, even if they are irrelevant to
FRBs, may play a nonignorable role in producing
EeV cosmic ray protons if supramassive neutron
stars are formed in a sufficient fraction of mergers
and the merger rate is greater than or similar to
10(3) yr(-1) Gpc(-3). Such a possibility will be
unambiguously tested in the era of gravitational
wave astronomy.
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The Realization Of The Test System For The
Trigger Logic In The DAMPE

Zhang L; Guo Jianhua; Zhang Yonggiang

%: 55 Hf: 6 TQ: 522-533

Acta Astronomica Sinica

As a part of DAMPE (Dark Matter Particle Explorer),
the trigger system is mainly used for triggering the
target particles: high-energy electrons and
gamma-ray. The trigger system is composed of the
trigger detectors (the BGO (Bi_20_3-GeO_2)
calorimeter in DAMPE), which generates the hit
signals, and triggers the coincidence logic. This
paper describes the design of the test system for
the trigger logic of DAMPE, which uses the hit
signal generator board to test the trigger logic.
Furthermore, we also implement a coincidence
system to trigger cosmic ray, which is used to test
the trigger efficiency of DAMPE for muon particle.

% 5055, #2224

The Uniform K Distribution Of The Mare Deposits
In The Orientale Basin: Insights From Chang’E-2
Gamma-Ray Spectrometer

Meng-Hua, Chang J, Changb, Minggang Xiea, Jorg
Fritzc, Vera A. Fernandesc, e, Wing-Huen
Ipa,d, Tao Mab, Aoao Xua

Earth and Planetary Science Letters

5:143; BB:1; ;R: 19

The composition of mare basalt units in the
Orientale Basin are investigated by using the
potassium (K) map derived from Chang'E-2
gamma-ray spectrometer (CE-2 GRS) and FeO map
derived from Clementine UV-Vis data set.
Together with crater retention ages of the mare
basalts from literature data, we aim to investigate
possible magma sources underneath the Orientale
Basin and their chemical evolution over time.
Analyses of the chemical composition of the
resurfaced mare basalts together with the
reported eruption ages suggest a unique magma
generating process for the resurfaced mare
deposits. The early mare basalts in the central
Mare Orientale and the later resurfaced mare
deposits probably derived from magma generated
by heat release due to high radioactive element

concentrations. Based on forward modeling, the
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similar K abundances observed in the small mare
deposits of the SW polygon area, Lacus Veris, and
Lacus Autumni and those in the central Mare
Orientale imply the same heat source for these
lava eruptions. The chemical similarities (e.g., K,
FeO, and TiO,) of these regions suggest that mare
basalts within the Orientale Basin are a result of
multiple eruptions from a relatively homogeneous
source underneath the Basin.
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AMS-02 Positron Excess: New Bounds On Dark
Matter Models And Hint For Primary Electron
Spectrum Hardening

Feng, L (Feng, Lei); Yang, RZ (Yang, Rui-Zhi); He, HN
(He, Hao-Ning); Dong, TK (Dong, Tie-Kuang); Fan,
YZ (Fan, Yi-Zhong); Chang, J (Chang, Jin)

PHYSICS LETTERS B

#%: 728 TA: 250-255

The data collected by ATIC, CREAM and PAMELA
all display remarkable cosmic ray nuclei spectrum
hardening above the magnetic rigidity similar to
240 GV. One natural speculation is that the
primary electron spectrum also gets hardened
(possibly at similar to 80 CV) and the hardening
partly accounts for the electron/positron total
spectrum excess discovered by ATIC, HESS and
Fermi-LAT. If it is the case, the increasing behavior
of the subsequent positron-to-electron ratio will
get flattened and the spectrum hardening should
be taken into account in the joint fit of the
electron/positron data otherwise the inferred
parameters will be biased. Our joint fits of the
latest AMS-02 positron fraction data together with
the PAMELA/Fermi-LAT electron/positron
spectrum data suggest that the primary electron
spectrum hardening is needed in most though not
all modelings. The bounds on dark matter models
have also been investigated. In the presence of
spectrum hardening of primary electrons, the
amount of dark-matter-originated
electron/positron pairs needed in the modeling is
smaller. Even with such a modification, the
annihilation channel chi chi ->mu(+) mu(-) has
been tightly constrained by the Fermi-EAT Galactic
diffuse emission data. The decay channel chi
->mu(+) mu(-) is found to be viable. (C) 2013 The
Authors. Published by Elsevier B.V. All rights
reserved.

%52 £, H222%

High Energy Emission Of Grb 130821a:
Constraining The Density Profile Of The
Circum-Burst Medium As Well As The Initial
Lorentz Factor Of The Outflow

Liang, YF (Liang, Yun-Feng); Zhou, B (Zhou, Bei);
He, HN (He, Hao-Ning); Tam, PHT (Tam, Pak-Hin
Thomas); Fan, YZ (Fan, Yi-Zhong); Wei, DM (Wei,
Da-Ming)

ASTROPHYSICAL JOURNAL

&: 781 HE: 2 X# S 74

GRB 130821A was detected by Fermi-GBM/LAT,
Konus-WIND, SPI-ACS/INTEGRAL, RHESSI and Mars
Odyssey-HEND. Although the data of GRB
130821A are very limited, we show in this work
that the high energy gamma-ray emission (i.e.,
above 100 MeV) alone imposes tight constraint on
the density profile of the circumburst medium as
well as the initial Lorentz factor of the outflow.
The temporal behavior of the high energy
gamma-ray emission is consistent with the
forward shock synchrotron radiation model, and
the circum-burst medium likely has a
constant-density profile. The Lorentz factor is
about a few hundred, similar to other bright GRBs.

% 535, Hoank

Observational Results Of The Change-1 Solar
X-Ray Monitor

Cui, XZ_(Cui, X. Z.); Wang, HY (Wang, H. Y.); Peng,
WX (Peng, W. X.); Zhang, CM (Zhang, C. M.); Liang,
XH (Liang, X. H.); Wang, JZ (Wang, J. Z.); Gao, M
(Gao, M.); Yang, JW (Yang, J. W.); Cao, XL (Cao, X.
L.); Zhang, JY (Zhang, J. Y.); Wu, MY (Wu, M. Y.);
Chang, J (Chang, J.); Sun, HX (Sun, H. X.); OuYang,
ZY (OuYang, Z. Y.); Zhou, YL (Zhou, Y. L.); Li, CL (Li, C.
L.)

SOLAR PHYSICS

%: 289 HA: 5 Tq: 1597-1606

We present the primary observations of the Solar
X-ray Monitor (SXM) payload onboard the
ChangE-1 lunar exploration satellite, which was
launched on 24 October 2007. The SXM payload
uses a solid-state silicon P-I-N photo-diode (Si-PIN)
whose dynamic energy ranges from 1 keV to 10
keV. The long-term integrated spectra at different
solar-activity levels as observed by the SXM are
presented. By fitting these spectra with an
optically thin plasma model, the two-minute
temperature variation of the solar coronal plasma

39



Purple Mountain Observatory CAS

during a solar flare is also presented.

%54 5%, H20%

Phase Relationships Between The CME-Energy
Cycle, The Sunspot-Area Cycle And The
Flare-Index Cycle

Gao, PX (Gao, P. X.); Xie, JL (Xie, J. L.); Zhong, J
(Zhong, J.)

SOLAR PHYSICS

#%:289 HY: 5 T0: 1831-1841

We study the phase relationships between the
coronal-mass-ejection (CME) energy cycle, the
sunspot-area cycle, and the flare-index cycle from
1996 to 2010. The results show the following: i)
The activity cycle of the flare index significantly
leads the activity cycle of the sunspot area. ii) The
activity cycle of the CME energy is inferred to be
almost in phase with the activity cycle of the
sunspot area; the activity cycle of the CME energy
at low latitudes slightly leads the activity cycle of
the sunspot area; the CME energy at high latitudes
is shown to significantly lag behind the sunspot
area. iii) The CME energy is shown to significantly
lag behind the flare index; the CME energy at low
latitudes is shown to slightly lag behind the flare
index; the CME energy at high latitudes is shown
to significantly lag behind the flare index.

% 55 5%, #2224

Probe The 2s(1/2) And 1d(3/2) State Level
Inversion With Electron-Nucleus Scattering

Wang, ZJ (Wang Zai-Jun); Ren, ZZ (Ren
Zhong-Zhou); Dong, TK (Dong Tie-Kuang)

CHINESE PHYSICS C

%: 38 H: 2 35S 024102

The neutron-rich even-even nuclei Mg26-40,
S$28-46, and Ar32-56 are calculated with the RMF
model and the phase-shift electron scattering
method. Results show that level inversion of the
2s(1/2) and 1d(3/2) proton states may occur for
the magnesium, silicon, sulphur, and argon
isotopes with more neutrons away from the
stability line. Calculations show that the variation
of the central charge densities for S30-48, and
Ar32-56 are very sensitive to the 2s(1/2) and
1d(3/2) proton state level inversion, and the level
inversion can lead to a large measurable central
charge depletion to the charge density
distributions for the neutron-rich isotopes.
Calculations also show that the charge density
differences between the isotopes with and
40

without central charge depletion can reveal not
only the level inversion of the 2s(1/2) and 1d(3/2)
proton states but also the behavior of the proton
wave functions of both states. The results can
provide references for the possible study of the
nuclear level inversion and nuclear bubble
phenomenon with electron scattering off
short-lived nuclei at RIKEN or/and GSI in the
future. In addition, direct nuclear reaction S-44(n,
d)(43)p S-44(H-3, alpha)P-43 might also be a
possible way to study the 2s(1/2) and 1d(3/2)
proton state level inversion.

28 56 5%, it 222 %%
Midterm Periods Of Solar Filaments
Zou, P (Zou, Peng); Li, QX (Li, Qixiu)

JOURNAL OF GEOPHYSICAL RESEARCH-SPACE
PHYSICS

%:119 Bp: 12

On the basis of the Carte Synoptique catalogue of
solar filaments from March 1919 to December
1989, we measure power spectra of detrended
full-disk (FSFNs, latitudinal bands: 0 degrees-90
degrees), low-latitude (LSFNs, latitudinal bands:
<50 degrees), and high-latitude (HSFNs, latitudinal
bands: >= 50 degrees) solar filament numbers by
Maximum  Entropy Method (MEM) and
Continuous wavelet transform to detect midterm
periods. It is found as the following: (1) FSFNs and
LSFNs have the same midterm periodicity, while
HSFNs show a different midrange periodicity.
Some periods frequently mentioned in other solar
indices are also detected from the solar filament
numbers, such as 2-3 year period (quasi-biennial
oscillation-QBO), similar to 1.7 year, similar to 1.3
year, similar to 1 year, 150-157 day period (Rieger
period), and 6.0-6.4 months (Rieger-type period).
These periods are intermittent during considered
time span. Some of them are missing in some
solar cycles. (2) QBO is detected from total data
and most solar cycles of FSFNs, LSFNs, and HSFNs.
It may be related to oscillation of magnetic field of
solar surface. (3) Approximately 1.3 year period
occasionally appears, but similar to 1.7 year
period is hardly seen. These two periods probably
are seasonal effects. (4) Approximately 1 year
period is detected from both total data and every
solar cycle of FSFNs and LSFNs but hardly detected
from HSFNs. It is perhaps connected with sunspot
activity. (5) Rieger period of 5.0-5.2 months is
detected in total data and even solar cycles of
HSFNs. Rieger-type period of 6.0-6.4 months is
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found in total data and most solar cycles, except
cycle 18 of LSFNs and FSFNs. These periods seem
to be subharmonics of similar to 11 year period.

%57 %, H20%

Nonlinear Relativistic Mean-Field Theory Studies
On He Isotopes

Fan, GW (Fan Guang-Wei); Dong, TK (Dong
Tie-Kuang); Nishimura, D (Nishimura, D.)

%38 88: 12
CHINESE PHYSICS C

The ground state properties of He isotopes are
studied in the nonlinear relativistic mean-field
(RMF) theory with force parameters NL-SH and
TM2. The modified Glauber model is introduced
as a gatekeeper to check the calculations. The
investigation shows that the RMF theory provides
a good description on the properties of He
isotopes. The many-body space information of
He-4 + neutrons is obtained reliably. As a product,
the calculation gives strong evidence for a neutron
halo in He-5.

5 58 5%, H 22024

An Updated Analysis Of Inert Higgs Doublet
Model In Light Of The Recent Results From LUX,
PLANCK, AMS-02 And LHC

Arhrib, A (Arhrib, Abdesslam); Tsai, YLS (Tsai,
Yue-Lin Sming); Yuan, Q (Yuan, Qiang); Yuan, TC
(Yuan, Tzu-Chiang)

HR: 6 3XEAS: 030

JOURNAL OF COSMOLOGY AND ASTROPARTICLE
PHYSICS

In light of the recent discovery by the ATLAS and
CMS experiments at the Large Hadron Collider
(LHC) of a Higgs-like particle with a narrow mass
range of 125-126GeV, we perform an updated
analysis on one of the popular scalar dark
matter models, the Inert Higgs Doublet Model
(IHDM). We take into account in our likelihood
analysis of various experimental constraints,
including recent relic density measurement,
dark matter direct and indirect detection
constraints as well as the latest collider
constraints on the invisible decay width of the
Higgs boson and monojet search at the LHC. It is
shown that if the invisible decay of the standard
model Higgs boson is open, LHC as well as direct
detection experiments like LUX and XENON100

could put stringent limits on the Higgs boson
couplings to dark matter. We find that the most
favoured  parameter space for IHDM
corresponds to dark matter with a mass less
than 100 GeV or so. In particular, the best-fit
points are at the dark matter mass around 70
GeV where the invisible Higgs decay to dark
matter is closed. Scalar dark matter in the
higher mass range of 0.5-4 TeV is also explored
in our study. Projected sensitivities for the
future experiments of monojet at LHC-14,
XENON1T and AMS-02 one year antiproton flux
are shown to put further constraints on the
existing parameter space of IHDM.

%595, K20 %

Dark Matter Particle Explorer: The First Chinese
Cosmic Ray And Hard Gamma-Ray Detector In
Space

Chang J

Chinese Journal of Space Science

#%: 34 Hf: 5 TQ: 550-557

The Dark Matter Particle Explorer (DAMPE)
mission is one of the five scientific space
science missions within the framework of the
Strategic Pioneer Program on Space Science of
the Chinese Academy of Science (CAS) approved
in 2011. The main scientific objective of DAMPE
is to detect electrons and photons in the range
of 5 GeV-10 TeV with unprecedented energy
resolution (1.5% at 100 GeV) in order to identify
possible Dark Matter (DM) signatures. It will
also measure the flux of nuclei up to above
500TeV with excellent energy resolution (40% at
800GeV), which will bring new insights to the
origin and propagation high energy cosmic rays.
With its excellent photon detection capability,
the DAMPE mission is well placed for new
discoveries in high energy-ray astronomy as
well.

5 605, H2202%
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HA: 432 Ta 7-16

Space science
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Nsvs4484038, A Contact Binary System At The
Short-Period Cutoff

Zhang, XB (Zhang, X. B.); Deng, LC (Deng, L. C.);
Wang, K (Wang, K.); Yan, ZZ (Yan, Z. Z.); Tian, JF
(Tian, J. F.); Peng, YJ (Peng, Y. J.); Pan, Y (Pan, Y.);
Luo, ZQ (Luo, Z. Q.); Sun, JJ (Sun, J. J.); Liu, QL
(Liu, Q. L.); Xin, HQ (Xin, H. Q.); Zhou, Q (Zhou,
Q)

ASTRONOMICAL JOURNAL

%: 148 H: 3 LEAS: 40

We present a photometric study of the
short-period eclipsing binary NSVS4484038.
Time-series CCD photometry of the star in the B
and V band was carried out. An orbital period of
0.218551 days was determined for the eclipsing
binary and a revised linear ephemeris was given.
The first photometric solution of the binary
system was detected through light-curve
synthesis using the Wilson Devinney method. It
reveals an overcontact configuration for the
system with a filling-out factor of about 10%.
The mass ratio was determined to be 2.74 with
an inclination of 72 degrees.1 The less massive
secondary component is found to have a higher
surface temperature than the primary by about
90 K, indicating that NSVS4484038 could be a
contact system of W subtype. The star is then
identified to be a new member of W UMa
systems at the short-period cutoff. Comparisons
with known contact binaries at the short-period
cutoff, the properties, and the evolutionary
status of the binary system are discussed.

5862 K, H222%

Dependence Of Pulsation Stability On Helium
Abundance Of Stellar Convection Envelope

Xiong DR; Deng Licai; Wang kun

%: 55 Hf: 4 TQ: 279-287

Acta Astronomica Sinica

By using a non-local and time-dependent theory
of convection, the linear non-adiabatic
oscillations of radial and low-degree nonradial
F-p8 modes for the evolutionary models in the

mass range of 1.4-3.0 MO and with three

helium abundances of convective envelope
(Y=0.28, 0.13, 0.00; Z=0.02) are calculated. The
numerical results show that the red edge of
theoretical delta Scuti instability strip almost
does not change with the helium abundance.
The blue edge of delta Scuti instability strip
moves towards low temperature. With decrease
of helium abundance, the high-temperature
stars on the hot side of instability strip become
more stable, and the low-temperature stars on
the cold side of instability strip become more
unstable. It seems impossible to explain the
nonvariable stars in delta Scuti strip by using
diffusion of helium. However, the ratios of
nonvariable stars to variable stars in the hot and
cold sides of the delta Scuti strip may be as an
observational evidence of helium diffusion.

563 5%, H222%

Variability Of The Giant X-Ray Bump In GRB
121027A And Its Possible Origin

Hou, SJ (Hou, Shu-Jin); Gao, H (Gao, He); Liu, T
(Liu, Tong); Gu, WM (Gu, Wei-Min); Lin, DB (Lin,
Da-Bin); Li, YP (Li, Ya-Ping); Men, YP (Men,
Yun-Peng); Wu, XF (Wu, Xue-Feng); Lei, WH (Lei,
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Wei-Hua); Lu, JF (Lu, Ju-Fu)

MONTHLY NOTICES OF THE ROYAL
ASTRONOMICAL SOCIETY

%: 441 H5: 3 T0: 2375-2379

The giant X-ray bump of GRB 121027A observed
by Swift is different from the typical X-ray flares
in gamma-ray bursts. The observed structural
variability in the rise and decay phases of the
bump has four components. Of these four
components, only the data in the bump from
about 5300 to about 6100 s is of good enough
quality to be analysed using the stepwise filter
correlation method. A 86(-9.4)(+5.9)s periodic
oscillation is postulated, which is confirmed by
the Lomb-Scargle method. A jet precession
model is proposed to account for this variability.

% oeask, H2202%

A Comparison Of Cosmological Models Using
Time Delay Lenses

Wei, JJ (Wei, Jun-lie); Wu, XF (Wu, Xue-Feng);
Melia, F (Melia, Fulvio)
ASTROPHYSICAL JOURNAL

5: 788 HA: 2 3TEkE: 190

The use of time-delay gravitational lenses to
examine the cosmological expansion introduces
a new standard ruler with which to test
theoretical models. The sample suitable for this
kind of work now includes 12 lens systems,
which have thus far been used solely for
optimizing the parameters of ACDM. In this
paper, we broaden the base of support for this
new, important cosmic probe by using these
observations to carry out a one-on-one
comparison between competing models. The
currently available sample indicates a likelihood
of similar to 70%-80% that the R-h = ct universe
is the correct cosmology versus similar to
20%-30% for the standard model. This possibly
interesting result reinforces the need to greatly
expand the sample of time-delay lenses, e.g.,
with the successful implementation of the Dark
Energy Survey, the VST ATLAS survey, and the
Large Synoptic Survey Telescope. In anticipation
of a greatly expanded catalog of time-delay
lenses identified with these surveys, we have
produced synthetic samples to estimate how
large they would have to be in order to rule out
either model at a similar to 99.7% confidence
level. We find that if the real cosmology is

44

ACDM, a sample of similar to 150 time-delay
lenses would be sufficient to rule out R-h = ct at
this level of accuracy, while similar to 1000
time-delay lenses would be required to rule out
ACDM if the real universe is instead R-h = ct.
This difference in required sample size reflects
the greater number of free parameters available
to fit the data with ACDM.

565 %%, HE222%

Color-Magnitude Distribution Of Face-On
Nearby Galaxies In Sloan Digital Sky Survey Dr7

Jin, SW (Jin, Shuo-Wen); Gu, QS (Gu, Qiusheng);
Huang, S (Huang, Song); Shi, Y (Shi, Yong); Feng,
LL (Feng, Long-Long)

ASTROPHYSICAL JOURNAL

%: 787 H: 1 AR5 63

We have analyzed the distributions in the
color-magnitude diagram (CMD) of a large
sample of face-on galaxies to minimize the effect
of dust extinctions on galaxy color. About
300,000 galaxies with log(a/b) < 0.2 and redshift
z < 0.2 are selected from the Sloan Digital Sky
Survey DR7 catalog. Two methods are employed
to investigate the distributions of galaxies in the
CMD, including one-dimensional (1D) Gaussian
fitting to the distributions in individual
magnitude bins and two-dimensional (2D)
Gaussian mixture model (GMM) fitting to
galaxies as a whole. We find that in the 1D
fitting, two Gaussians are not enough to fit
galaxies with the excess present between the
blue cloud and the red sequence. The fitting to
this excess defines the center of the green valley
in the local universe to be (u -r) (0.1) =-0.121M(r,
0.1)-0.061. The fraction of blue cloud and red
sequence galaxies turns over around M-r,M- 0.1
similar to -20.1 mag, corresponding to stellar
mass of 3 x 10(10) M-circle dot . For the 2D
GMM fitting, a total of four Gaussians are
required, one for the blue cloud, one for the red
sequence, and the additional two for the green
valley. The fact that two Gaussians are needed
to describe the distributions of galaxies in the
green valley is consistent with some models that
argue for two different evolutionary paths from
the blue cloud to the red sequence.

% 66 5%, 222 %



Annual Report’2014—Abstract List of Publications in 2014

The Origin Of The Plateau And Late
Rebrightening In The Afterglow Of Grb 120326a

Hou, SJ (Hou, S. J.); Geng, JJ (Geng, J. J.); Wang, K
(Wang, K.); Wu, XF (Wu, X. F.); Huang, YF (Huang,
Y. F.); Dai, ZG (Dai, Z. G.); Lu, JF (Lu, J. F.)
ASTROPHYSICAL JOURNAL

&: 785 HA: 2 M@ S 113

GRB 120326A is an unusual gamma-ray burst
(GRB) that has a long plateau and a very late
rebrightening in both X-ray and optical bands.
The similar behavior of the optical and X-ray
light curves suggests that they may share a
common origin. The long plateau starts at
several hundred seconds and ends at tens of
thousands of seconds, and the peak time of the
late rebrightening is about 30,000 s. We analyze
the energy injection model by means of
numerical and analytical solutions, considering
both the wind environment and the
interstellarmedium  environment for GRB
afterglows. We particularly study the influence
of the injection starting time, ending time,
stellar wind density (or density of the
circumburst  environment), and injection
luminosity on the shape of the afterglow light
curves, respectively. In the wind model, we find
that the light curve is largely affected by the
parameters and that there is a "bump" in the
late stage. In the wind environment, we found
that the longer the energy is injected, the more
obvious the rebrightening will be. We also find
that the peak time of the bump is determined by
the stellar wind density. We use the Ilate
continuous injection model to interpret the
unusual afterglow of GRB 120326A. The model
fits the observational data well; however, we
find that the timescale of the injection must be
higher than 10,000 s, which implies that the
timescale of the central engine activity must
also be more than 10,000 s. This information can
give useful constraints on the central engines of
GRBs-we consider a newborn millisecond pulsar
with a strong magnetic field to be the central
engine. On the other hand, our results suggest
that the circumburst environment of GRB
120326A is very likely a stellar wind.

%67 55, H2025

Cosmological Tests Using Gamma-Ray Bursts,
The Star Formation Rate And Possible
Abundance Evolution

Wei, JJ (Wei, Jun-lie); Wu, XF (Wu, Xue-Feng);
Melia, F (Melia, Fulvio); Wei, DM (Wei, Da-Ming);
Feng, LL (Feng, Long-Long)

MONTHLY NOTICES OF THE ROYAL
ASTRONOMICAL SOCIETY

%: 439 Hf: 4 T3: 3329-3341

The principal goal of this paper is to use
attempts at reconciling the Swift long
gamma-ray bursts (LGRBs) with the star
formation history (SFH) to compare the
predictions of Lambda cold dark matter (Lambda
CDM) with those in the R-h = ct Universe. In the
context of the former, we confirm that the latest
Swift sample of GRBs reveals an increasing
evolution in the GRB rate relative to the star
formation rate (SFR) at high redshifts. The
observed discrepancy between the GRB rate and
the SFR may be eliminated by assuming a
modest evolution parametrized as (1 + z)(0.8) -
perhaps indicating a cosmic evolution in
metallicity. However, we find a higher metallicity
cut of Z = 0.52 Z(circle dot) than was seen in
previous studies, which suggested that LGRBs
occur preferentially in metal-poor environments,
i.e. Z similar to 0.1-0.3 Z(circle dot). We use a
simple power-law approximation to the high-z
( greater than or similar to 3.8) SFH, i.e. R-SF
proportional to [(1 + z)/4.8](alpha), to examine
how the high-z SFR may be impacted by a
possible abundance evolution in the Swift GRB
sample. For an expansion history consistent with
Lambda CDM, we find that the Swift redshift
and luminosity distributions can be reproduced
with  reasonable accuracy if alpha =
-2.41(-2.09)(+1.87). For the R-h = ct Universe,
the GRB rate is slightly different from that in
Lambda CDM, but also requires an extra
evolutionary effect, with a metallicity cut of Z =
0.44 Z(circle dot). Assuming that the SFR and
GRB rate are related via an evolving metallicity,
we find that the GRB data constrain the slope of
the high-z SFR in R-h = ct to be alpha =
-3.60(-2.45)(+2.45). Both cosmologies fit the
GRB/SFR data rather well. However, in a
one-on-one comparison using the Akaike
information criterion, the best-fitting R-h = ct
model is statistically preferred over the
best-fitting Lambda CDM model with a relative
probability of similar to 70 per cent versus
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similar to 30 per cent.

%68 55,2225

Planetary Transit Candidates In The Cstar Field:
Analysis Of The 2008 Data

Wang, SH (Wang, Songhu); Zhang, H (Zhang,
Hui); Zhou, JL (Zhou, li-Lin); Zhou, X (Zhou, Xu);
Yang, M (Yang, Ming); Wang, LF (Wang, Lifan);
Bayliss, D (Bayliss, D.); Zhou, G (Zhou, G.); Ashley,
MCB (Ashley, M. C. B.); Fan, Z (Fan, Zhou); Feng,
LL (Feng, Long-Long); Gong, XF (Gong, Xuefei);
Lawrence, JS (Lawrence, J. S.); Liu, HG (Liu,
Huigen); Liu, Q (Liu, Qiang); Luong-Van, DM
(Luong-Van, D. M.); Ma, J (Ma, Jun); Meng, ZY
(Meng, Zeyang); Storey, JWV (Storey, J. W. V.);
Wittenmyer, RA (Wittenmyer, R. A.); Wu, ZY (Wu,
Zhenyu); Yan, J (Yan, Jun); Yang, HG (Yang,
Huigen); Yang, J_(Yang, Ji); Yang, JY (Yang, Jiayi);
Yuan, XY (Yuan, Xiangyan); Zhang, TM (Zhang,
Tianmeng); Zhu, ZX (Zhu, Zhenxi); Zou, H (Zou,
Hu)

ASTROPHYSICAL JOURNAL SUPPLEMENT SERIES
%: 211 H9: 2 CER S 26

The Chinese Small Telescope ARray (CSTAR) is a
group of four identical, fully automated, static
14.5 cm telescopes. CSTAR is located at Dome A,
Antarctica and covers 20 deg(2) of sky around
the South Celestial Pole. The installation is
designed to provide high-cadence photometry
for the purpose of monitoring the quality of the
astronomical observing conditions at Dome A
and detecting transiting exoplanets. CSTAR has
been operational since 2008, and has taken a
rich and high-precision photometric data set of
10,690 stars. In the first observing season, we
obtained 291,911 qualified science frames with
20 s integrations in the i band. Photometric
precision reaches similar to 4 mmag at 20 s
cadence at i = 7.5 and is similar to 20 mmag at i
= 12. Using robust detection methods, 10
promising exoplanet candidates were found.
Four of these were found to be giants using
spectroscopic follow-up. All of these transit
candidates are presented here along with the
discussion of their detailed properties as well as
the follow-up observations.

% 69 5, H222%
Cold Stream Stability During Minor Mergers
Wang, L (Wang, Liang); Zhu, WS (Zhu, Weishan);
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Feng, LL (Feng, Long-Long); Maccio, AV (Maccio,
Andrea V.); Chang, J (Chang, liang); Kang, X
(Kang, Xi)

MONTHLY NOTICES OF THE ROYAL
ASTRONOMICAL SOCIETY

%: 439 HY: 1 73: L85-189

We use high-resolution Eulerian simulations to
study the stability of cold gas flows in a galaxy
size dark matter halo (10(12) M-circle dot) at
redshift z = 2. Our simulations show that a cold
stream penetrating a hot gaseous halo is stable
against thermal convection and
Kelvin-Helmholtz instability. We then investigate
the effect of a satellite orbiting the main halo in
the plane of the stream. The satellite is able to
perturb the stream and to inhibit cold gas
accretion towards the centre of the halo for 0.5
Gyr. However, if the supply of cold gas at large
distances is kept constant, the cold stream is
able to re-establish itself after 0.3 Gyr. We
conclude that cold streams are very stable
against a large variety of internal and external
perturbations.

%70 5, H22024%

Gamma-Ray Burst Prompt Emission Light
Curves And Power Density Spectra In The
Icmart Model

Zhang, B (Zhang, Bo); Zhang, B (Zhang, Bing)
ASTROPHYSICAL JOURNAL

&: 782 HY: 2 @ S 92

In this paper, we simulate the prompt emission
light curves of gamma-ray bursts (GRBs) within
the framework of the Internal-Collision-induced
MAgnetic  Reconnection and  Turbulence
(ICMART) model. This model applies to GRBs
with  a moderately high magnetization
parameter sigma in the emission region. We
show that this model can produce highly
variable light curves with both fast and slow
components. The rapid variability is caused by
many locally Doppler-boosted mini-emitters due
to turbulent magnetic reconnection in a
moderately high s flow. The runaway growth and
subsequent depletion of these mini-emitters as
a function of time define a broad slow
component for each ICMART event. A GRB light
curve is usually composed of multiple ICMART
events that are fundamentally driven by the
erratic GRB central engine activity. Allowing
variations of the model parameters, one is able
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to reproduce a variety of light curves and the
power density spectra as observed.

%71 5, H202024%

Sky Brightness Values In The SDSS G And R
Bands At The Dome A Of The Antarctica In 2009

Zong Weikai; Fu Jianning; Niu lJiashu; Ashley
Michael C B; Gong Xuefei; Lawrence Jon S; Liu
Qiang; Luong-Van Daniel; Pennypacker Carl R;
Storey John W V; Wang Lingzhi;_Wang Lifan;
Yang Huigen; Yuan Xiangyan; York Donald G; Zhu
Zhenxi

%: 11 Hf: 1 70: 89-94

Astronomical Research & Technology

For an astronomical observation site its sky
brightness is among the most important factors
for observation. In this paper we investigate the
sky brightness values in the SDSS g and r bands
at the Dome A on the Antarctica Plateau by
using the data collected with the Chinese Small
Telescope Array (CSTAR) during the winter of
2009. There are 251310 and 536383 image
frames in the g and r bands, respectively. These
frames correspond to total exposures of 969
hours and 2349 hours, respectively. In the data
reduction we use two super-flat images
combined from images taken at the Dome A,and
use two bias images taken at the Xinglong
Station of the National Astronomical
Observatories of China. Variations of the sky
brightness at the Dome A are mainly caused by
changes in the solar elevation angle and the
lunar phase. The CSTAR worked for a shorter
time in the g band than in the r band. Nearly
half of all images in the g band were taken when
the sun was far below the horizon at the Dome
A. The results show that in 74% of the g-band
images and 91% of the r-band images sky
brightness values are less than 100ADU/s. In less
than 20% of the g-band images and less than 2%
of the r-band images sky brightness values are
over 300ADU/ s. The median sky brightness
values are 40ADU/s in the g-band and 28ADU/s
in the r-band in the entire 2009 observational
duty cycle of the CSTAR. Since most pixels in an
image are in the sky region,the median values of
the sky brightness values (in ADU per pixel) are

evaluated using all the pixel values in the images.

We use calibrated g- and r-band magnitudes of
stars in the TYCHO catalog for photometric
calibration. We have derived the zero points,

g 0 =3.76 0.07mag and r_0= 3.940. 06mag for
the g and r bands , respectively, based on 12 of
the brightest stars in the field of view of the
CSTAR. Using the definition of the instrumental
magnitudes in the CSTAR photometric system, a
pixel size of 15 arcsec, and the zero points, we
transform the sky brightness values in ADU/s
into magnitudes. We do not consider the
atmospheric extinctions since they are less than
the errors of the zero points in clear
photometric nights. We conclude that the
median sky brightness values are
19.9mag/arcsec2 in the g band and
20.1mag/arcsec™2 in the r band in the entire
2009 observational duty cycle of the CSTAR.

%72 &, H220204%

The Optical Luminosity Function Of
Gamma-Ray Bursts Deduced From Rotse-lii
Observations

Cui, XH (Cui, X. H.); Wu, XF (Wu, X. F.); Wei, JJ
(Wei, J. J.); Yuan, F (Yuan, F.); Zheng, WK (Zheng,
W. K.); Liang, EW (Liang, E. W.); Akerlof, CW
(Akerlof, C. W.); Ashley, MCB (Ashley, M. C. B.);
Flewelling, HA (Flewelling, H. A.); Gogus, E
(Gogus, E.); Guver, T (Guver, T.); Kiziloglu, U
(Kiziloglu, U.); Mckay, TA (Mckay, T. A.); Pandey,
SB (Pandey, S. B.); Rykoff, ES (Rykoff, E. S.);
Rujopakarn, W (Rujopakarn, W.); Schaefer, BE
(Schaefer, B. E.); Wheeler, JC (Wheeler, J. C.);
Yost, SA (Yost, S. A.)

ASTROPHYSICAL JOURNAL

%: 795 HB: 2 @ S 103

We present the optical luminosity function (LF)
of gamma-ray bursts (GRBs) estimated from a
uniform sample of 58 GRBs from observations
with the Robotic Optical Transient Search
Experiment Il (ROTSE-Ill). Our GRB sample is
divided into two sub-samples: detected
afterglows (18 GRBs) and those with upper
limits (40 GRBs). We derive R-band fluxes for
these two sub-samples 100 s after the onset of
the burst. The optical LFs at 100 s are fitted by
assuming that the co-moving GRB rate traces
the star formation rate. While fitting the optical
LFs using Monte Carlo simulations, we take into
account the detection function of ROTSE-IIl. We
find that the cumulative distribution of optical
emission at 100 s is well described by an
exponential rise and power-law decay, a broken
power law, and Schechter LFs. A single
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power-law (SPL) LF, on the other hand, is ruled
out with high confidence.

%73 5,224

Photosphere Emission In The X-Ray Flares Of
Swift Gamma-Ray Bursts And Implications For
The Fireball Properties

Peng, FK (Peng, Fang-Kun); Liang, EW (Liang,
En-Wei); Wang, XY (Wang, Xiang-Yu); Hou, SJ
(Hou, Shu-lJin); Xi, SQ (Xi, Shao-Qiang); Lu, RJ (Lu,
Rui-Jing); Zhang, J (Zhang, Jin); Zhang, B (Zhang,
Bing)

ASTROPHYSICAL JOURNAL
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X-ray flares of gamma-ray bursts (GRBs) are
usually observed in the soft X-ray range and the
spectral coverage is limited. In this paper, we
present an analysis of 32 GRB X-ray flares that
are simultaneously observed by both Burst Alert
Telescope and X-Ray Telescope on board the
Swift mission, so that a joint spectral analysis
with a wider spectral coverage is possible. Our
results show that the joint spectra of 19 flares
are fitted with the absorbed single power law or
the Band function models. More interestingly,
the joint spectra of the other 13 X-ray flares are
fitted with the absorbed single power-law model
plus a blackbody component. Phenomenally, the
observed spectra of these 13 flares are
analogous to several GRBs with a thermal
component, but only with a much lower
temperature of kT = 1 similar to 3 keV. Assuming
that the thermal emission is the photosphere
emission of the GRB fireball, we derive the
fireball properties of the 13 flares that have
redshift measurements, such as the bulk Lorentz
factor Gamma(ph) of the outflow. The derived
Gamma(ph) range from 50 to 150 and a relation
of Gamma(ph) to the thermal emission
luminosity is found. It is consistent with the
Gamma(0) - L-iso relations that are derived for
the prompt gamma-ray emission. We discuss the
physical implications of these results within the
content of jet composition and the radiation
mechanism of GRBs and X-ray flares.

%74 5%, H2025
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Distributions Of Gamma-Ray Bursts And Blazars
In The L-P-E-P-Plane And Possible Implications
For Their Radiation Physics

Lyu, F (Lyu, Fen); Liang, EW (Liang, En-Wei);
Liang, YF (Liang, Yun-Feng); Wu, XF (Wu,
Xue-Feng); Zhang, J (Zhang, lJin); Sun, XN (Sun,
Xiao-Na); Lu, RJ (Lu, Rui-Jing); Zhang, B (Zhang,
Bing)

ASTROPHYSICAL JOURNAL
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We present a spectral analysis for a sample of
redshift-known gamma-ray bursts (GRBs)
observed with Fermi/GBM. Together with the
results derived from our systematical spectral
energy distribution modeling with the leptonic
models for a Fermi/LAT blazar sample, we
compare the distributions of the GRBs and the
blazars by plotting the synchrotron peak
luminosity (L-s) and the corresponding peak
photon energy E-s of blazars in the L-p-E-p-plane
of GRBs, where L-p and E-p are the peak
luminosity and peak photon energy of the GRB
time-integrated nu f(nu) spectrum, respectively.
The GRBs are in the high-L-p, high-E-p corner of
the plane and a tight L-p-E-p relation is found,
i.e.,, L-p alpha E-p(2.13-0.46) (+0.54). Both flat
spectrum  radio quasars (FSRQs) and
low-synchrotron peaking BL Lac objects (LBLs)
are clustered in the low-Ep, low-Lp corner.
Intermediate-and high-synchrotron peaking BL
Lac objects (IBLs and HBLs) have E-s similar to 2
x 10(-3)-10(2) keV and L-s similar to
10(44)-10(47) erg s(-1), but no dependence of
L-s on E-s is found. We show that the tight
L-p-E-p relation of GRBs is potentially explained
with the synchrotron radiation of fast-cooling
electrons in a highly magnetized ejecta, and the
weak anti-correlation of L-s-E-s for FSRQs and
LBLs may be attributed to synchrotron radiation
of slow-cooling electrons in a moderately
magnetized ejecta. The distributions of IBLs and
HBLs in the L-p-E-p-plane may be interpreted
with synchrotron radiation of fast-cooling
electrons in a matter-dominated ejecta. These
results may present a unified picture for the
radiation physics of relativistic jets in GRBs and
blazars within the framework of the leptonic
synchrotron radiation models.

& 75 &, H202 4
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Revisiting The Emission From Relativistic Blast
Waves In A Density-Jump Medium

Geng, JJ (Geng, J. J.); Wu, XF (Wu, X. F.); Li, L (Li,
Liang); Huang, YF (Huang, Y. F.); Dai, ZG (Dai, Z.
G.)

ASTROPHYSICAL JOURNAL
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Re-brightening bumps are frequently observed
in gamma-ray burst afterglows. Many scenarios
have been proposed to interpret the origin of
these bumps, of which a blast wave
encountering a density-jump in the circumburst
environment has been questioned by recent
works. We develop a set of differential
equations to calculate the relativistic outflow
encountering the density-jump by extending the
work of Huang et al. This approach is a
semi-analytic method and is very convenient.
Our results show that late high-amplitude
bumps cannot be produced under common
conditions, rather only a short plateau may
emerge even when the encounter occurs at an
early time (< 10(4) s). In general, our results
disfavor the density-jump origin for those
observed bumps, which is consistent with the
conclusion drawn from full hydrodynamics
studies. The bumps thus should be caused by
other scenarios.

%76 5%, HE2202%

Matched Filter  Optimization Of Ksz
Measurements With A Reconstructed
Cosmological Flow Field

Li, M (Li, Ming); Angulo, RE (Angulo, R. E.); White,
SDM (White, S. D. M.); Jasche, J (Jasche, J.)
MONTHLY NOTICES OF THE ROYAL
ASTRONOMICAL SOCIETY

%: 443 HA: 3 TT: 2311-2326

We develop and test a new statistical method to
measure the kinematic Sunyaev-Zel'dovich (kSZ)
effect. A sample of independently detected
clusters is combined with the cosmic flow field
predicted from a galaxy redshift survey in order
to derive a matched filter that optimally weights
the kSZ signal for the sample as a whole given
the noise involved in the problem. We apply this
formalism to realistic mock microwave skies
based on cosmological N-body simulations, and
demonstrate its robustness and performance. In
particular, we carefully assess the various

sources of uncertainty, cosmic microwave
background primary fluctuations, instrumental
noise, uncertainties in the determination of the
velocity field, and effects introduced by
miscentring of clusters and by uncertainties of
the mass-observable relation (normalization and
scatter). We show that available data (Planck
maps and the MaxBCG catalogue) should deliver
a 7.7 sigma detection of the kSZ. A similar
cluster catalogue with broader sky coverage
should increase the detection significance to
similar to 13 sigma. We point out that such
measurements could be binned in order to
study the properties of the cosmic gas and
velocity fields, or combined into a single
measurement to  constrain  cosmological
parameters or deviations of the law of gravity
from General Relativity.

5775, K20 %

Meteorological Data For The Astronomical Site
At Dome A, Antarctica

Hu, Y (Hu, Yi); Shang, ZH (Shang, Zhaohui);
Ashley, MCB (Ashley, Michael C. B.); Bonner, CS
(Bonner, Colin S.); Hu, KL (Hu, Keliang); Liu, Q
(Liu, Qiang); Li, YS (Li, Yuansheng); Ma, B (Ma,
Bin); Wang, LF (Wang, Lifan); Wen, HK (Wen,
Haikun)

PUBLICATIONS OF THE ASTRONOMICAL SOCIETY
OF THE PACIFIC
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We present an analysis of the meteorological
data collected at Dome A, Antarctica by the
Kunlun Automated Weather Station, including
temperatures and wind speeds at eight
elevations above the snow surface between 0 m
and 14.5 m. The average temperatures at 2 m
and 14.5 m are -54 degrees C and -46 degrees C,
respectively. We find that a strong temperature
inversion existed at all heights for more than 70%
of the time, and the temperature inversion
typically lasts longer than 25 hr, indicating an
extremely stable atmosphere. The temperature
gradient is larger at lower elevations than at
higher elevations. The average wind speed was
1.5 ms(-1) at 4 m elevation. We find that the
temperature inversion is stronger when the
wind speed is lower, and the temperature
gradient decreases sharply at a specific wind
speed for each elevation. The strong
temperature inversion and low wind speed
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result in a shallow and stable boundary layer
with weak atmospheric turbulence above it,
suggesting that Dome A should be an excellent
site for astronomical observations. All the data
from the weather station are available for
download.

578 %, H20%

The High Energy Cosmic-Radiation Detection
(HERD) Facility Onboard China's Space Station

S. N. Zhang , O. Adriani , S. Albergo , Chang,J ,
SE—rh
#5: 9144 Hf: 1 TT: 9144-9144

Proceedings of the SPIE £i¥i83Z

The High Energy cosmic-Radiation Detection
(HERD) facility is one of several space astronomy
payloads of the cosmic lighthouse program
onboard China's Space Station, which is planned
for operation starting around 2020 for about 10
years. The main scientific objectives of HERD are
indirect dark matter search, precise cosmic ray
spectrum and composition measurements up to
the knee energy, and high energy gamma-ray
monitoring and survey. HERD is composed of a
3-D cubic calorimeter (CALO) surrounded by
microstrip silicon trackers (STKs) from five sides
except the bottom. CALO is made of about 10 4
cubes of LYSO crystals, corresponding to about
55 radiation lengths and 3 nuclear interaction
lengths, respectively. The top STK microstrips of
seven X-Y layers are sandwiched with tungsten
converters to make precise directional
measurements of incoming electrons and
gamma-rays. In the baseline design, each of the
four side SKTs is made of only three layers
microstrips. All STKs will also be used for
measuring the charge and incoming directions
of cosmic rays, as well as identifying back
scattered tracks. With this design, HERD can
achieve the following performance: energy
resolution of 1% for electrons and gamma-rays
beyond 100 GeV, 20% for protons from 100 GeV
to 1 PeV; electron/proton separation power
better than 10 -5 ; effective geometrical factors
of >3 m 2 sr for electron and diffuse
gamma-rays, >2 m 2 sr for cosmic ray nuclei. R
and D is under way for reading out the LYSO
signals with optical fiber coupled to image
intensified CCD and the prototype of one layer

of CALO. i/ (2014) COPYRIGHT Society of
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Photo-Optical Instrumentation Engineers (SPIE).
Downloading of the abstract is permitted for
personal use only.
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GRB 130427A/SN 2013cq And The Gamma-Ray
Burst/Supernova Associations

Wang Shangqin; Dai Zigao; Wu Xuefeng

%:32 Hf: 4 TQ: 481-515

Progress in Astronomy

Eleven gamma-ray burst (GRB)/supernova (SN)
associations have been identified since the first
possible connection between GRB 980425 and
SN 1998bw was discovered in April 1998. The
most recent association is GRB 130831A/SN
2013fu which was identified in September 2013.
By studying these GRB/SN associations in details,
our understanding of GRBs as well as type Ic SNe
has been greatly deepened, and the study of the
evolution, death as well as explosion of massive
stars has been advanced. The observations and
analysis of their multi-band afterglows and
supernova spectra have gradually unveiled the
GRB/SN central engines. GRB 130427A is the
only-known unique energetic and luminous GRB
discovered in the local universe. The GeV
gamma-ray emission of GRB 130427A challenges
current GRB radiation mechanisms. The bright
optical flash from GRB 130427A provides
valuable clues about the nature of the explosion.
The kinetic energy of SN 2013cq accompanied
GRB 130427A is one of the largest kinetic energy
of all SNe associated with GRBs. The
non-detection of neutrinos from GRB
130427A/SN 2013cq can put useful constraint
on the models for GRB prompt emission. In this
review, we summarize the important
observational properties of GRB 130427A/SN
2013cq, which are very valuable for exploring
the nature of GRB-SN association and the
detailed properties of the prompt and afterglow
emission.
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%581 %%, H222%

A Double Neutron Star Merger Origin For The
Cosmological Relativistic Fading  Source
Ptfllagg?

Wu, XF (Wu, Xue-Feng); Gao, H (Gao, He); Ding,
X (Ding, Xuan); Zhang, B (Zhang, Bing); Dai, ZG
(Dai, Zi-Gao); Wei, JY (Wei, Jian-Yan)
ASTROPHYSICAL JOURNAL LETTERS
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The Palomar Transient Factory (PTF) team
recently reported the discovery of a rapidly
fading optical transient source, PTFllagg. A
long-lived scintillating radio counterpart was
identified, but the search for a high-energy
counterpart showed negative results. The PTF
team speculated that PTF11lagg may represent a
new class of relativistic outbursts. Here we
suggest that a neutron star (NS)-NS merger
system with a supra-massive magnetar central
engine could be a possible source to power such
a transient, if our line of sight is not on the jet
axis direction of the system. These systems are
also top candidates for gravitational wave
sources to be detected in the advanced
LIGO/Virgo era. We find that the PTF1lagg data
could be explained well with such a model,
suggesting that at least some gravitational wave
bursts due to NS-NS mergers may be associated
with such a bright electromagnetic counterpart
without a gamma-ray trigger.

582 %%, 2%k

An Estimation Of Local Bulk Flow With The
Maximum-Likelihood Method

Ma, YZ (Ma, Yin-Zhe); Pan, J (Pan, Jun)

MONTHLY NOTICES OF THE ROYAL
ASTRONOMICAL SOCIETY
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A maximum-likelihood method, tested as an
unbiased estimator from numerical simulations,

is used to estimate cosmic bulk flow from
peculiar velocity surveys. The likelihood function
is applied to four observational catalogues
(ENEAR, SFI++, A1SN and SC) constructed from
galaxy peculiar velocity surveys and Type la
supernovae data at low redshift (z <= 0.03). We
find that the Spiral Field I-band catalogue
constrains the bulk flow to be V = 290 +/- 30 km
s(-1) towards | = 281 degrees +/- 7 degrees, b = 8
degrees(+ 6 degrees)(-5 degrees) on effective
scales of 58 h(-1) Mpc, which is the tightest
constraints achievable at the present time. By
comparing the amplitudes of our estimated bulk
flows with theoretical prediction, we find
excellent agreement between the two. In
addition, directions of estimated bulk flows are
also consistent with measurements in other
studies.

2583 &, H2202%

Optically Selected BLR-Less Active Galactic
Nuclei From The SDSS Stripe82 Database - I.
The Sample

Zhang, XG (Zhang, Xue-Guang)

MONTHLY NOTICES OF THE ROYAL
ASTRONOMICAL SOCIETY
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This is the first paper in a dedicated series to
study the properties of the optically-selected
broad-line-region-less (BLR-less) active galactic
nuclei (AGNs; with no-hidden central broad
emission line regions). We carried out a
systematic search for the BLR-less AGNs through
the Sloan Digital Sky Survey Legacy Survey (SDSS
Stripe82 Database). Based on the spectral
decomposition results for all the 136 676
spectroscopic objects (galaxies and quasars)
with redshift less than 0.35 covered by the SDSS
Stripe82 region, our spectroscopic sample for
the BLR-less AGNs includes 22 693 pure narrow
line objects without broad emission lines but
with apparent AGN continuum emission R-AGN >
0.3 and apparent stellar lights R-ssp > 0.3. Then,
using the properties of the photometry
magnitude RMS (RMS) and Pearson's
coefficients (R-1,R- 2) between two different
SDSS band light curves: RMSk > 3 x RMSMk and
R-1,R- 2 > similar to 0.8, the final 281 pure
narrow line objects with true photometry
variabilities are our selected reliable candidates
for the BLR-less AGNs. The selected candidates
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with higher confidence levels not only have the
expected spectral features of the BLR-less AGNSs,
but also show significant true photometry
variabilities. The reported sample enlarges at
least four times the current sample of the
BLR-less AGNs, and will provide more reliable
information to explain the lack of the BLRs of
AGNs in our following studies.

5584 %, H20%

Relationship Between The Kinetic Power And
Bolometric Luminosity Of Jets: Limitation From
Black Hole X-Ray Binaries, Active Galactic
Nuclei, And Gamma-Ray Bursts

Ma, RY (Ma, Renyi); Xie, FG (Xie, Fu-Guo);_Hou,
SJ (Hou, Shujin)

ASTROPHYSICAL JOURNAL LETTERS
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The correlation between the kinetic power P-jet
and intrinsic bolometric luminosity L-jet of jets
may reveal the underlying jet physics in various
black hole systems. Based on the recent work by
Nemmen et al., we re-investigate this correlation
with additional sources of black hole X-ray
binaries (BXBs) in hard/quiescent states and
low-luminosity active galactic nuclei (LLAGNSs).
The new sample includes 29 sets of data from 7
BXBs and 20 LLAGNSs, with P-jet and L-jet being
derived from spectral modeling of the
guasi-simultaneous multi-band spectra under
the accretion jet scenario. Compared to previous
works, the range of luminosity is now enlarged
to more than 20 decades, i.e., from similar to
10(31) erg s(-1) to similar to 10(52) erg s(-1),
which allows for better constraining of the
correlation. One notable result is that the jets in
BXBs and LLAGNs almost follow the same
P-jet-L-jet correlation that was obtained from
blazars and gamma-ray bursts. The slope indices
we derived are 1.03+/-0.01 for the whole
sample, 0.85+/-0.06 for the BXB subsample,
0.71+/-0.11 for the LLAGN subsample, and
1.01+/-0.05 for the LLAGN-blazar subsample,
respectively. The correlation index around unit
implies the independence of jet efficiency on
the luminosity or kinetic power. Our results may
further support the hypothesis that similar
physical processes exist in the jets of various
black hole systems.
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Time Evolution Of Flares In Grb 130925a: Jet
Precession In A Black Hole Accretion System

Hou, SJ (Hou, Shu-Jin); Liu, T (Liu, Tong); Gu, WM
(Gu, Wei-Min); Lin, DB (Lin, Da-Bin); Sun, MY
(Sun, Mou-Yuan); Wu, XF (Wu, Xue-Feng); Lu, JF
(Lu, Ju-Fu)

ASTROPHYSICAL JOURNAL LETTERS
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GRB 130925A, composed of three gamma-ray
emission episodes and a series of orderly flares,
has been detected by Swift, Fermi, Konus-Wind,
and INTEGRAL. If the third weakest gamma-ray
episode can be considered a giant flare, we find
that after the second gamma-ray episode
observed by INTEGRAL located at about 2000 s,
a positive relation exists between the time
intervals of the adjacent flares and the time
since the episode. We suggest that the second
gamma-ray episode and its flares originate from
the resumption of the accretion process due to
the fragments from the collapsar falling back;
such a relation may be related to a
hyperaccretion disk around a precessed black
hole (BH). We propose that the origin and time
evolution of the flares, and the approximately
symmetrical temporal structure and spectral
evolution of the single flare can be explained
well by a jet precession model. In addition, the
mass and spin of the BH can be constrained,
which indicates a stellar-mass, fast-rotating BH
located in the center of GRB 130925A.
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The Nonlinear Photon Transfer Curve Of Ccds
And Its Effects On Photometry

Ma bin ,Shang, Zhaohui, Wang,LF, Hu,Yi;Liu,
Qiang Wei,peng

Volume 9154, id. 91541U 10 pp. (2014)
Proceedings of the SPIE

The photon transfer curve (PTC, variance vs.
signal level) is a commonly used and effective
tool in characterizing CCD performance. It is
theoretically linear in the range where photon
shot noise dominates, and its slope is utilized to
derive the gain of the CCD. However, recent
researches on different CCDs have revealed that
the variance progressively drops at high signal
levels, while the linearity shown by signal versus
exposure time is still excellent and unaffected.
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On the other hand, bright stars are found to
exhibit fatter point spread function (PSF). Both
nonlinear PTC and the brighter-fatter effect are
regarded as the result of spreading of charges
between pixels, an interaction progress
increasing with signal level. In this work we
investigate the nonlinear PTC based on the
images with a STA1600FT CCD camera, whose
PTC starts to become nonlinear at about 1/3 full
well. To explain the phenomenon, we present a
model to characterize the charge-sharing PSF.
This signal-dependent PSF can be derived from
flat-field frames, and allow us to quantify the
effects on photometry and measured shape of
stars. This effect is essentially critical for projects
requiring accurate photometry and shape
parameters.

%8745, 224

A New Method Of CCD Dark Current Correction
Via Extracting The Dark Information From
Scientific Images

Ma bin ,Shang, Zhaohui, Wang,LF Hu,Yi;Liu,
Qiang Wei,peng

Volume 9154, id. 91541T 8 pp

Proceedings of the SPIE

We have developed a new method to correct
dark current at relatively high temperatures for
Charge-Coupled Device (CCD) images when dark
frames cannot be obtained on the telescope. For
images taken with the Antarctic Survey
Telescopes (AST3) in 2012, due to the low
cooling efficiency, the median CCD temperature
was -46°C, resulting in a high dark current level
of about 3e-/pix/sec, even comparable to the
sky brightness (10e-/pix/sec). If not corrected,
the nonuniformity of the dark current could
even overweight the photon noise of the sky
background. However, dark frames could not be
obtained during the observing season because
the camera was operated in frame-transfer
mode without a shutter, and the telescope was
unattended in winter. Here we present an
alternative, but simple and effective method to
derive the dark current frame from the scientific
images. Then we can scale this dark frame to the
temperature at which the scientific images were
taken, and apply the dark frame corrections to
the scientific images. We have applied this
method to the AST3 data, and demonstrated
that it can reduce the noise to a level roughly as
low as the photon noise of the sky brightness,

solving the high noise problem and improving
the photometric precision. This method will also
be helpful for other projects that suffer from
similar issues.

5 8855, 222 £

Kunlun Dark Universe Survey Telescope

Zhu,Yongtian;Wang,LF,Yuan,Xiangyuan;Gu,Bozho
ng;Li,xinnan;Yang,shihai

Volume 9145, id. 91450E 17 pp.

Proceedings of the SPIE

Chinese Antarctic Observatory has been listed as
National large research infrastructure during
twelfth five-year plan. Kunlun Dark Universe
Survey Telescope, one of two major facility of
Chinese Antarctic Observatory, is a 2.5-meter
optic/infrared telescope and will be built at the
Chinese Antarctic Kunlun Station. It is intended
to take advantage of the exceptional seeing
conditions, as well as the low temperature
reducing background for infrared observations.
KDUST will adopt an innovative optical system,
which can deliver very good image quality over a
2 square degree flat field of view. All of parts of
it have been designed carefully to endure the
extremely harsh environment. KDUST will be
perched on a 14.5-meter-high tower to lift it
above the turbulence layer. In this paper,
preliminary design and key technology
pre-research of KDUST will be introduced.

B 89Fk, H 222 &K

Asteroseismology from Dome A, Antarctica

Fu,J,N;Zong,W.K;Yang,Y;Moore,A;Ashley,M.C.B.;C
ui,X,Q;Feng,L,L;Gong,X,F;Lawrence,J,S;Luong-Va
n,D.Storev,JW.V;Wang,L.Z.;Wang,L.F;

Volume 301, pp. 409-410

Precision Asteroseismology, Proceedings of the
International Astronomical Union, IAU
Symposium,

Gattini and CSTAR have been installed at Dome
A, Antarctica, which provide time-series
photometric data for a large number of
pulsating variable stars. We present the study
for several variable stars with the data collected
with the two facilities in 2009 to demonstrate
the scientific potential of observations from
Dome A for asteroseismology.
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i Galaxy Cosmology and Dark Energy
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Satellite  Alignment. I. Distribution Of
Substructures And Their Dependence On
Assembly History From N-Body Simulations

Wang, YO (Wang, Yang Ocean); Lin, WP (Lin, W.
P.); Kang, X (Kang, X.); Dutton, A (Dutton, Aaron);
Yu, Y (Yu, Yu); Maccio, AV (Maccio, Andrea V.)
ASTROPHYSICAL JOURNAL
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Observations have shown that the spatial
distribution of satellite galaxies is not random,
but aligned with the major axes of central
galaxies. This alignment is dependent on galaxy
properties, such that red satellites are more
strongly aligned than blue satellites. Theoretical
work conducted to interpret this phenomenon
has found that it is due to the non-spherical
nature of dark matter halos. However, most
studies overpredict the alignment signal under
the assumption that the central galaxy shape
follows the shape of the host halo. It is also not
clear whether the color dependence of
alignment is due to an assembly bias or an
evolution effect. In this paper we study these
problems using a cosmological N-body
simulation. Subhalos are used to trace the
positions of satellite galaxies. It is found that the
shapes of dark matter halos are mis-aligned at
different radii. If the central galaxy shares the
same shape as the inner host halo, then the
alignment effect is weaker and agrees with
observational data. However, it predicts almost
no dependence of alignment on the color of
satellite galaxies, though the late accreted
subhalos show stronger alignment with the
outer layer of the host halo than their early
accreted counterparts. We find that this is due
to the limitation of pure N-body simulations
where satellite galaxies without associated
subhalos ("orphan galaxies") are not resolved.
These orphan (mostly red) satellites often reside
in the inner region of host halos and should
follow the shape of the host halo in the inner
region.

591 %%, 20Kk
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A Semi-analytical Model of Quasar Formation

Yang AH

%:55H0: 1 70:8-19

Acta Astronomica Sinica

We model the cosmological co-evolution of
galaxies and their central supermassive black
holes in a series of high-resolution N-body
simulations by using the semi-analytical
approach. Our model is based on the
semi-analytical model of galaxy formation and
evolution of Kang et al. Under the hypothesis
that quasar activity is triggered by galaxy
mergers, we derive the quasar bolometric
luminosity function, black hole mass function in
the redshift range 0 < z < 4.5,and the projected
two point correlation function at z = 1.0. Our
results show that the history of black hole
accretion can not be well reproduced with the
constant Eddington ratio, and the Eddington
ratio needs to increase with the redshift in a
specific range. The major merger of galaxies is
an efficient mechanism to trigger quasar activity.
The minor mergers only have influence on the
low and moderate luminosity quasars, and have
little effect on very luminous ones. At z = 1.0,
the very luminous quasars are more strongly
clustered than the others.

%92 &, H2025

The Distribution Of Satellites Around Central
Galaxies In A Cosmological Hydrodynamical
Simulation

Dong, XC (Dong, X. C.); Lin, WP (Lin, W. P.); Kang,
X _(Kang, X.); Wang, YO (Wang, Yang Ocean);
Dutton, AA (Dutton, Aaron A.); Maccio, AV
(Maccio, Andrea V.)

ASTROPHYSICAL JOURNAL LETTERS
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Observations have shown that the spatial
distribution of satellite galaxies is not random,
but rather is aligned with the major axes of
central galaxies (CGs). The strength of the
alignment is dependent on the properties of
both the satellites and centrals. Theoretical
studies using dissipationless N-body simulations
are limited by their inability to directly predict
the shape of CGs. Using hydrodynamical
simulations including gas cooling, star formation,
and feedback, we carry out a study of galaxy
alignment and its dependence on the galaxy
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properties  predicted directly from the
simulations. We found that the observed
alignment signal is well produced, as is the color
dependence: red satellites and red centrals both
show stronger alignments than their blue
counterparts. The reason for the stronger
alignment of red satellites is that most of them
stay in the inner region of the dark matter halo
where the shape of the CG better traces the
dark matter distribution. The dependence of
alignment on the color of CGs arises from the
halo mass dependence, since the alignment
between the shape of the central stellar
component and the inner halo increases with
halo mass. We also find that the alignment of
satellites is most strongly dependent on their
metallicity, suggesting that the metallicity of
satellites, rather than color, is a better tracer of
galaxy alignment on small scales. This could be
tested in future observational studies.
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Measuring The X-Ray Luminosities Of SDSS DR7
Clusters From ROSAT All Sky Survey

Wang, L (Wang, Lei); Yang, XH (Yang, Xiaohu);
Shen, SY (Shen, Shiyin); Mo, HJ (Mo, H. J.); van
den Bosch, FC (van den Bosch, Frank C.); Luo,
WT (Luo, Wentao); Wang, Y (Wang, Yu); Lau, ET
(Lau, Erwin T.); Wang, QD (Wang, Q. D.); Kang, X
(Kang, Xi); Li, R (Li, Ran)
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We use ROSAT All Sky Survey broad-band X-ray
images and the optical clusters identified from
Sloan Digital Sky Survey Data Release 7 to
estimate the X-ray luminosities around similar to
65 000 candidate clusters with masses greater
than or similar to 10(13) h(-1) M-circle dot based
on an optical to X-ray (OTX) code we develop.
We obtain a catalogue with X-ray luminosity for
each cluster. This catalogue contains 817 clusters
(473 at redshift z <= 0.12) with signal-to-noise
ratio >3 in X-ray detection. We find about 65 per
cent of these X-ray clusters have their most
massive member located near the X-ray flux
peak; for the rest 35 per cent, the most massive
galaxy is separated from the X-ray peak, with the
separation following a distribution expected
from a Navarro-Frenk-White profile. We
investigate a number of correlations between

OF THE ROYAL

the optical and X-ray properties of these X-ray
clusters, and find that the cluster X-ray
luminosity is correlated with the stellar mass
(luminosity) of the clusters, as well as with the
stellar mass (luminosity) of the central galaxy
and the mass of the halo, but the scatter in
these correlations is large. Comparing the
properties of X-ray clusters of similar halo
masses but having different X-ray luminosities,
we find that massive haloes with masses greater
than or similar to 10(14) h(-1) M-circle dot
contain a larger fraction of red satellite galaxies
when they are brighter in X-ray. An opposite
trend is found in central galaxies in relative
low-mass haloes with masses less than or similar
to 10(14) h(-1) M-circle dot where X-ray brighter
clusters have smaller fraction of red central
galaxies. Clusters with masses greater than or
similar to 10(14) h(-1) M-circle dot that are
strong X-ray emitters contain many more
low-mass satellite galaxies than weak X-ray
emitters. These results are also confirmed by
checking X-ray clusters of similar X-ray
luminosities but having different characteristic
stellar masses. A cluster catalogue containing
the optical properties of member galaxies and
the X-ray luminosity is available at
http://gax.shao.ac.cn/data/Group.html.

594 &, K225

Resolving The Problem Of Galaxy Clustering On
Small Scales: Any New Physics Needed?

Kang, X (Kang, X.)
MONTHLY NOTICES OF THE ROYAL
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Galaxy clustering sets strong constraints on the
physics governing galaxy formation and
evolution. However, most current models fail to
reproduce the clustering of low-mass galaxies on
small scales (r < 1 Mpc h(-1)). In this paper, we
study the galaxy clusterings predicted from a
few semi-analytical models. We first compare
two Munich versions, Guo et al. and De Lucia &
Blaizot. The Guoll model well reproduces the
galaxy stellar mass function, but overpredicts
the clustering of low-mass galaxies on small
scales. The DLBO7 model provides a better fit to
the clustering on small scales, but overpredicts
the stellar mass function. These seem to be
puzzling. The clustering on small scales is
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dominated by galaxies in the same dark matter
halo, and there is slightly more fraction of
satellite galaxies residing in massive haloes in
the Guoll model, which is the dominant
contribution to the clustering discrepancy
between the two models. However, both models
still overpredict the clustering at 0.1 < r < 10
Mpc h(-1) for low-mass galaxies. This is because
both models overpredict the number of
satellites by 30 per cent in massive haloes than
the data. We show that the Guo1l1l model could
be slightly modified to simultaneously fit the
stellar mass function and clusterings, but that
cannot be easily achieved in the DLBO7 model.
The better agreement of DLBO7 model with the
data actually comes as a coincidence as it
predicts too many low-mass central galaxies
which are less clustered and thus brings down
the total clustering. Finally, we show the
predictions from the semi-analytical models of
Kang et al. We find that this model can
simultaneously fit the stellar mass function and
galaxy clustering if the supernova feedback in
satellite galaxies is stronger. We conclude that
semi-analytical models are now able to solve the
small-scales  clustering  problem, without
invoking of any other new physics or changing
the dark matter properties, such as the recent
favoured warm dark matter.

i Star Formation in Galaxies
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Characterizing  Ultraviolet And Infrared
Observational Properties For Galaxies. li.
Features Of Attenuation Law

Mao, YW (Mao, Ye-Wei); Kong, X (Kong, Xu); Lin,
L (Lin, Lin)

ASTROPHYSICAL JOURNAL
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Variations in the attenuation law have a
significant impact on observed spectral energy
distributions for galaxies. As one important
observational property for galaxies at ultraviolet
and infrared wavelength bands, the correlation
between infrared-to-ultraviolet luminosity ratio
and ultraviolet color index (or ultraviolet
spectral slope), i.e., the IRX-UV relation (or
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IRX-beta relation), offered a widely used formula
for correcting dust attenuation in galaxies, but
the usability appears to be in doubt now
because of considerable dispersion in this
relation found by many studies. In this paper, on
the basis of spectral synthesis modeling and
spatially resolved measurements of four nearby
spiral galaxies, we provide an interpretation of
the deviation in the IRX-UV relation with
variations in the attenuation law. From both
theoretical and observational viewpoints, two
components in the attenuation curve, the linear
background and the 2175 angstrom bump, are
suggested to be the parameters in addition to
the stellar population age (addressed in the first
paper of this series) in the IRX-UV function;
different features in the attenuation curve are
diagnosed for the galaxies in our sample.
Nevertheless, it is often difficult to ascertain the
attenuation law for galaxies in actual
observations. Possible reasons for preventing
the successful detection of the parameters in
the attenuation curve are also discussed in this
paper, including the degeneracy of the linear
background and the 2175 angstrom bump in
observational channels, the requirement for
young and dust-rich systems to study, and the
difficulty in accurate estimates of dust
attenuations at different wavelength bands.

5 96 &, 2225

Molecular Gas Heating Mechanisms, And Star
Formation Feedback In Merger/Starbursts: Ngc
6240 And Arp 193 As Case Studies

Papadopoulos, PP (Papadopoulos, Padelis P.);
Zhang, ZY (Zhang, Zhi-Yu); Xilouris, EM (Xilouris,
E. M.); Weiss, A (Weiss, Axel); van der Werf, P
(van der Werf, Paul); Israel, FP (Israel, F. P.);
Greve, TR (Greve, T. R.); Isaak, KG (Isaak, Kate G.);
Gao, Y (Gao, Y.)

ASTROPHYSICAL JOURNAL
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We used the SPIRE/FTS instrument aboard the
Herschel Space Observatory to obtain the
Spectral Line Energy Distributions (SLEDs) of CO
from J=4-3 to J= 13-12 of Arp 193 and NGC 6240,
two classical merger/starbursts selected from
our molecular line survey of local Luminous
Infrared Galaxies (L-IR >= 10(11) L-circle dot).
The high-J CO SLEDs are then combined with
ground-based low-J CO, (CO)-C-13, HCN, HCO+,
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CS line data and used to probe the thermal and
dynamical states of their large molecular gas
reservoirs. We find the two CO SLEDs strongly
diverging from J = 4-3 onward, with NGC 6240
having a much higher CO line excitation than Arp
193, despite their similar low-J CO SLEDs and
LFIR/LCO, 1-0, LHCN/LCO (J = 1-0) ratios ( proxies
of star formation efficiency and dense gas mass
fraction). In Arp 193, one of the three most
extreme starbursts in the local universe, the
molecular SLEDs indicate a small amount
(similar to 5%-15%) of dense gas (n >= 10(4)
cm(-3)) unlike NGC 6240 where most of the
molecular gas (similar to 60%-70%) is dense (n
similar to (10(4)-10(5)) cm(-3)). Strong
star-formation feedback can drive this disparity
in their dense gas mass fractions, and also
induce extreme thermal and dynamical states
for the molecular gas. In NGC 6240, and to a
lesser degree in Arp 193, we find large
molecular gas masses whose thermal states
cannot be maintained by FUV photons from
Photon-Dominated Regions. We argue that this
may happen often in metal-rich
merger/starbursts, strongly altering the initial
conditions of star formation. ALMA can now
directly probe these conditions across cosmic
epoch, and even probe their deeply
dust-enshrouded outcome, the stellar initial
mass function averaged over galactic evolution.

597 %, H20%

Warm Molecular Gas In Luminous Infrared
Galaxies

Lu, N (Lu, N.); Zhao, Y (Zhao, Y.); Xu, CK (Xu, C.
K.); Gao, Y (Gao, Y.); Armus, L (Armus, L.);
Mazzarella, JM (Mazzarella, J. M.); Isaak, KG
(Isaak, K. @G.); Petricc AO (Petric, A. 0.);
Charmandaris, V (Charmandaris, V.); Diaz-Santos,
T (Diaz-Santos, T.); Evans, AS (Evans, A. S.);
Howell, J (Howell, J.); Appleton, P (Appleton, P.);
Inami, H (Inami, H.); lwasawa, K (lwasawa, K.);
Leech, J (Leech, J.); Lord, S (Lord, S.); Sanders, DB
(Sanders, D. B.); Schulz, B (Schulz, B.); Surace, J
(Surace, J.); van der Werf, PP (van der Werf, P. P.)
ASTROPHYSICAL JOURNAL LETTERS
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We present our initial results on the CO
rotational spectral line energy distribution (SLED)
of the J to J-1 transitions from J = 4 up to 13
from Herschel SPIRE spectroscopic observations

of 65 luminous infrared galaxies (LIRGs) in the
Great Observatories All-Sky LIRG Survey. The
observed SLEDs change on average from one
peaking at J <=4 to a broad distribution peaking
around J similar to 6 to 7 as the IRAS 60-to-100
mu m color, C(60/100), increases. However, the
ratios of a CO line luminosity to the total
infrared luminosity, L-IR, show the smallest
variation for J around 6 or 7. This suggests that,
for most LIRGs, ongoing star formation (SF) is
also responsible for a warm gas component that
emits CO lines primarily in the mid-J regime (5
less than or similar to J less than or similar to 10).
As a result, the logarithmic ratios of the CO line
luminosity summed over CO (5-4), (6-5), (7-6),
(8-7) and (10-9) transitions to L-IR, log R-midCO,
remain largely independent of C(60/100), and
show a mean value of -4.13 ( log R-midCO(SF))
and a sample standard deviation of only 0.10 for
the SF-dominated galaxies. Including additional
galaxies from the literature, we show, albeit with
a small number of cases, the possibility that
galaxies, which bear powerful interstellar shocks
unrelated to the current SF, and galaxies, in
which an energetic active galactic nucleus
contributes significantly to the bolometric
luminosity, have their R-midCO higher and lower
than R-midCO(SF), respectively.
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Probing Asymmetric Structures In The Outskirts
Of Galaxies

Wen, ZZ (Wen, Zhang Zheng); Zheng, XZ (Zheng,
Xian Zhong); An, FX (An, Fang Xia)
ASTROPHYSICAL JOURNAL
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Upcoming large imaging surveys will allow
detailed studies of the structure and
morphology of galaxies aimed at addressing how
galaxies form and evolve. Computational
approaches are needed to characterize their
morphologies over large samples. We introduce
an automatic method to quantify the outer
structure of galaxies. The key to our approach is
the division of a galaxy image into two sections
delineated by the isophote, which encloses half
the total brightness of the galaxy. We call the
central section the inner half-flux region (IHR)
and the outer section the outer half-flux region
(OHR). From this division, we derive two
parameters: A(o), which measures the
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asymmetry of the OHR, and D-o, which
measures the deviation of the intensity
weighted centroid of the OHR from that of the
IHR relative to the effective radius. We derive
the two parameters from HST/ACS z(850)-band
images for a sample of 764 galaxies with z(850)
< 22 mag and 0.35 < z < 0.9 selected from the
GEMS and GOODS-South surveys. We show that
the sample galaxies having strong asymmetric
structures,  particularly  tidal tails, are
well-separated from those with regular
morphologies in the A(0)-D-o space. Meanwhile,
the widely used CAS and Gini-M-20 methods
turn out to be insensitive to such morphological
features. We stress that the A(o)-D-o method is
an efficient way to select galaxies with
significant asymmetric features like tidal tails
and study galaxy mergers in the dynamical
phase traced by these delicate features.
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Alma Observations Of Warm Molecular Gas
And Cold Dust In Ngc 34

Xu, CK (Xu, C. K.); Cao, C (Cao, C.); Lu, N (Lu, N.);
Gao, Y (Gao, Y.); van der Werf, P (van der Werf,
P.); Evans, AS (Evans, A. S.); Mazzarella, JM
(Mazzarella, J. M.); Chu, J (Chu, J.); Haan, S
(Haan, S.); Diaz-Santos, T (Diaz-Santos, T.);
Meijerink, R (Meijerink, R.); Zhao, YH (Zhao, Y.
-H.); Appleton, P (Appleton, P.); Armus, L (Armus,
L.); Charmandaris, V (Charmandaris, V.); Lord, S
(Lord, S.); Murphy, EJ (Murphy, E. J.); Sanders,
DB (Sanders, D. B.); Schulz, B (Schulz, B.);
Stierwalt, S (Stierwalt, S.)

ASTROPHYSICAL JOURNAL
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We present Atacama Large Millimeter Array
(ALMA) Cycle-0 observations of the CO (6-5) line
emission (rest-frame frequency = 691.473 GHz)
and of the 435 mu m dust continuum emission
in the nuclear region of NGC 34, a local luminous
infrared galaxy at a distance of 84 Mpc (1 " =
407 pc) which contains a Seyfert 2 active galactic
nucleus (AGN) and a nuclear starburst. The CO
emission is well resolved by the ALMA beam (0."
26x 0." 23), with an integrated flux of fCO(6-5) =
1004 (+/- 151) Jy km s-1. Both the morphology
and kinematics of the CO (6-5) emission are
rather regular, consistent with a compact
rotating disk with a size of 200 pc. A significant
emission feature is detected on the redshifted
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wing of the line profile at the frequency of the
(HCN)-C-13 (8-7) line, with an integrated flux of
17.7 +/- 2.1(random) +/- 2.7(systematic) Jy km
s(-1). However, it cannot be ruled out that the
feature is due to an outflow of warm dense gas
with a mean velocity of 400 km s(-1). The
continuum is resolved into an elongated
configuration, and the observed flux
corresponds to a dustmass ofM(dust) = 10(6.97
+/- 0.13) M circle dot. An unresolved central
core (radius +/- 50 pc) contributes 28% of the
continuum flux and 19% of the CO (6-5) flux,
consistent with insignificant contributions of the
AGN to both emissions. Both the CO (6-5) and
continuum spatial distributions suggest a very
high gas column density (>= 104 M circle dot pc
(2)) in the nuclear region at radius <= 100 pc.
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The Properties Of H Alpha Emission-Line
Galaxies At Z=2.24

An, FX (An, Fang Xia); Zheng, XZ (Zheng, Xian
Zhong); Wang, WH (Wang, Wei-Hao); Huang, JS
(Huang, Jia-Sheng); Kong, X (Kong, Xu); Wang, JX
(Wang, Jun-Xian); Fang, GW (Fang, Guan Wen);
Zhu, FF (Zhu, Feifan); Gu, QS (Gu, Qiu-Sheng);
Wu, H (Wu, Hong); Hao, L (Hao, Lei); Xia, XY (Xia,
Xiao-Yang)
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Using deep narrowband H(2)S1 and K-s-band
imaging data obtained with CFHT/WIRCam, we
identify a sample of 56 H alpha emission-line
galaxies (ELGs) at z = 2.24 with the 5 sigma
depths of H(2)S1 = 22.8 and K-s = 24.8 (AB) over
a 383 arcmin(2) area in the Extended Chandra
Deep Field South. A detailed analysis is carried
out with existing multi-wavelength data in this
field. Three of the 56 H alpha ELGs are detected
in Chandra 4 Ms X-ray observations and two of
them are classified as active galactic nuclei. The
rest-frame UV and optical morphologies
revealed by HST/ACS and WFC3 deep images
show that nearly half of the H alpha ELGs are
either merging systems or have a close
companion, indicating that the
merging/interacting processes play a key role in
regulating star formation at cosmic epoch z = 2-3.
About 14% are too faint to be resolved in the
rest-frame UV morphology due to high dust
extinction. We estimate dust extinction from
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spectral energy distributions. We find that dust
extinction is generally correlated with Ha
luminosity and stellar mass. Our results suggest
that H alpha ELGs are representative of
star-forming  galaxies. Applying extinction
corrections to individual objects, we examine
the intrinsic Ha luminosity function (LF) at z =
2.24, obtaining a best-fit Schechter function
characterized by a faint-end slope of alpha
similar or equal to -1.3. This is shallower than
the typical slope of a z-1.6 in previous works
based on constant extinction correction. We
demonstrate that this difference is mainly due to
the different extinction corrections. The proper
extinction correction is thus the key to
recovering the intrinsic LF as the extinction
globally increases with H alpha luminosity.
Moreover, we find that our H alpha LF mirrors
the stellar mass function of star-forming galaxies
at the same cosmic epoch. This finding indeed
reflects the tight correlation between star
formation rate and stellar mass for star-forming
galaxies, i.e., the so-called main sequence.

%101 5, H 2224

Dense Gas Tracers And Star Formation Laws In
Active Galaxies: Apex Survey Of Hcn J=4 -> 3,
Hco+J=4->3,And Cs J=7 ->6

Zhang, ZY (Zhang, Zhi-Yu); Gao, Y (Gao, Yu);
Henkel, C (Henkel, Christian); Zhao, YH (Zhao,
Yinghe); Wang, JZ (Wang, Junzhi); Menten, KM
(Menten, Karl M.); Gusten, R (Guesten, Rolf)
ASTROPHYSICAL JOURNAL LETTERS
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We report HCN J =4 --> 3, HCO+ J =4 --> 3, and
CS J = 7 --> 6 observations in 20 nearby
star-forming galaxies with the Atacama
Pathfinder EXperiment 12 m telescope.
Combined with four HCN, three HCO+, and four
CS detections from the literature, we probe the
empirical link between the Iluminosity of
molecular gas (L'(gas)) and that of infrared
emission (L-IR), up to the highest gas densities
(similar to 10(6) cm(-3)) that have been probed
so far. For nearby galaxies with large radii, we
measure the IR luminosity within the
submillimeter beam size (14 '"-18 ") to match the
molecular emission. We find linear slopes for
L'(CS J=7-6)-L-IR and L'(HCNJ=4-3)-L-IR, and a

slightly super-linear slope for L'(HCO+ J=4-3)-L-IR.

The correlation of L'(CS J=7-6)-L-IR even extends

over eight orders of luminosity magnitude down
to Galactic dense cores, with a fit of log(L-IR) =
1.00(+/-0.01)xlog(L'(CS J=7-6)) + 4.03(+/-0.04).
Such linear correlations appear to hold for all
densities >10(4) cm(-3), and indicate that star
formation rate is not related to the free-fall
timescale for dense molecular gas.

510245, H222%

[30] Garnett D R, Shields G A, Skillman E D, Et
Al.  Apj, 1997, 489: 63 Spectroscopic
Observations Of The Star Formation Regions In
Nearby Galaxies

Kong X; Lin Lin; Li Jinrong; Zhou X; Zou Hu; Li
Hongyu; Chen Fuzhen; Du Wei; Fan Zhou; Mao
YW; Wang Jing; Zhu Yinan; Zhou Zhimin

%: 55 Hf: 1 70: 29-39

Acta Astronomica Sinica

During the late 1990s and the first decade of the
21st century, the 8 ~10 m scale ground-based
telescopes are helping astronomers learn much
more about how galaxies develop. The existing 2
~4 m scale telescopes become less important for
astrophysical researches. To use the existing 2 ~4
m scale telescopes to address important issues
in cosmology and extragalactic and galactic
astronomy, we have to consider very carefully
which kind of things we can do, and which we
can not. For this reason, the Time Allocation
Committee (TAC) of the National Astronomical
Observatories of China (NAOC) 2.16 m telescope
decides to support some key projects since 2013.
Nearby galaxies supply us with the opportunity
to study galaxy dynamics and star formation on
large scales, yet are close enough to reveal the
details. Star formation regions in nearby galaxies
provide an excellent laboratory to study the star
formation processes, the evolution of massive
stars, and the properties of the surrounding
interstellar medium. A wealth of information can
be obtained from the spectral analysis of the
bright emission lines and the stellar continuum.
Considering these, we proposed a long-term
project "Spectroscopic Observations of the Star
Formation Regions in Nearby Galaxies", and it
becomes the key project of the NAOC 2.16 m
telescope since 2013, supported with 30
dark/grey nights per year. The primary goal of
this project is to observe the spectroscopy of
star formation regions in 20 nearby galaxies,
with the NAOC 2.16 m telescope and the
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Hectospec/MMT (Multiple Mirror Telescope)
multifiber spectrograph by Telescope Access
Program (TAP). With the spectra of a large
sample of star formation regions, combining
multi-wavelength data from UV to IR, we can
investigate, understand, and quantify the nature
of the deviation from the starbursts' IRX-beta
(the IR/UV ratio "IRX" versus the UV color "beta")
correlation. It will be important for a better
understanding of the interaction of dust and
radiation specifically in nearby galaxies, but it
also has direct consequences for our
understanding and interpretation of galaxy
evolution in a general context. As the first paper
of this project, we describe the sample and
scientific objectives, review the observation, and
present initial results in this paper. We have
obtained spectrophotometric data for 80 star
formation regions in the spiral galaxy NGC 2403,
and have determined the radial gas-phase
oxygen abundance and dust extinction gradient
of NGC 2403.

103 5, H 2224

Dust And Gas In Luminous Proto-Cluster
Galaxies At Z=4.05: The Case For Different
Cosmic Dust Evolution In Normal And Starburst
Galaxies

Tan, Q (Tan, Q.); Daddi, E (Daddi, E.); Magdis, G
(Magdis, G.); Pannella, M (Pannella, M.); Sargent,
M (Sargent, M.); Riechers, D (Riechers, D.);
Bethermin, M (Bethermin, M.); Bournaud, F
(Bournaud, F.); Carilli, C (Carilli, C.); da Cunha, E
(da Cunha, E.); Dannerbauer, H (Dannerbauer,
H.); Dickinson, M (Dickinson, M.); Elbaz, D (Elbaz,
D.); Gao, Y (Gao, V.); Hodge, J (Hodge, J.); Owen,
F (Owen, F.); Walter, F (Walter, F.)

ASTRONOMY & ASTROPHYSICS
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We measure the dust and gas content of the
three submillimeter galaxies (SMGs) in the GN20
proto-cluster at z = 4.05 using new IRAM Plateau
de Bure interferometer (PdBI) CO(4-3) and
1.2-3.3 mm continuum observations. All these
three SMGs are heavily dust obscured, with
UV-based star formation rate (SFR) estimates
significantly smaller than the ones derived from
the bolometric infrared (IR), consistent with the
spatial offsets revealed by HST and CO imaging.
Based also on evaluations of the specific SFR,
CO-to-H-2 conversion factor and gas depletion
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timescale, we classify all the three galaxies as
starbursts  (SBs), although with a lower
confidence for GN20.2b that might be a later
stage merging event. We place our
measurements in  the context of the
evolutionary properties of main sequence (MS)
and SB galaxies. ULIRGs have 3-5 times larger
L'(CO)/M-dust and M-dust/M-star ratios than z =
0 MS galaxies, but by z similar to 2 the difference
appears to be blurred, probably due to
differential metallicity evolution. SB galaxies
appear to slowly evolve in their L'(CO)/M-dust
and M-dust/M-star ratios all the way to z > 6
(consistent with rapid enrichment of SB events),
while  MS galaxies rapidly increase in
M-dust/M-star from z = 0 to 2 (due to gas
fraction increase, compensated by a decrease of
metallicities). While no IR/submm continuum
detection is available for indisputably normal
massive galaxies at z > 2.5, we show that if
metallicity indeed decrease rapidly for these
systems at z > 3 as claimed in the literature, we
should expect a strong decrease of their
M-dust/M-star, consistent with recent PdBI and
ALMA upper limits. We conclude that the
M-dust/M-star ratio could be a powerful tool for
distinguishing starbursts from normal galaxies at
z>4.

5104 5, 2224

Physical Conditions Of Molecular Gas In The
Circinus Galaxy Multi-J CO And C | P-3(1) ->
P-3(0) Observations

Zhang, ZY (Zhang, Zhi-Yu); Henkel, C (Henkel,
Christian); Gao, Y (Gao, Yu); Gusten, R (Guesten,
Rolf); Menten, KM (Menten, Karl M.);
Papadopoulos, PP (Papadopoulos, Padelis P.);
Zhao, YH (Zhao, Yinghe); Ao, YP (Ao, Yiping);
Kaminski, T (Kaminski, Tomasz)

ASTRONOMY & ASTROPHYSICS
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We report mapping observations of the
(CO)-C-12)=3->2,4->3,6->5,and7 > 6
transitions and the C | P-3(1) -> P-3(0) (C 1) 492
GHz transition toward the central 40 " x 40 "
region of the Circinus galaxy, using the Atacama
Pathfinder EXperiment (APEX) telescope. We
also detected (CO)-C-13 J = 3 -> 2 at the central
position of Circinus. These observations are to
date the highest CO transitions reported in
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Circinus. With large velocity gradient (LVG)
modeling and likelihood analysis we try to
obtain density, temperature, and column
density of the molecular gas in three regions:
the nuclear region (D < 18 " similar to 360 pc),
the entire central 45" (D < 45 " similar to 900 pc)
region, and the star-forming (S-F) ring (18 "' < D
<45 "). In the nuclear region, we can fit the CO
excitation with a single excitation component,
yielding an average condition of nH(2) similar to
10(3.2) cm(-3), T-kin similar to 200 K, and dv/dr
similar to 3 km s(-1) pc(-1). In the entire 45 "
region, which covers both the nucleus and the
S-F ring, two excitation components are needed
with nH(2) similar to 10(4.2) cm(-3) and 10(3.0)
cm(-3), T-kin similar to 60 K and 30 K, and MH2
similar to 2.3 x 10(7) M-circle dot and 6.6 x 10(7)
M-circle dot, respectively. The gas excitation in
the S-F ring can also be fitted with two LVG
components, after subtracting the CO fluxes in
the 18 " nuclear region. The S-F ring region
contributes 80% of the molecular mass in the 45
" region. For the entire 45 " region, we find a
standard conversion factor of N(H-2)/I-CO (1 ->
0) = 0.37 x 10(20) cm(-2) (K km s(-1))(-1), about
1/5 of the Galactic disk value. The luminosity
ratios of C | and (CO)-C-12 J =3 -> 2 (R-CI/(CO) (3
-> 2)) in Circinus basically follow a linear trend,
similar to that obtained in high-redshift galaxies.
The average R-CI/(CO) (J =) (3 -> 2) in Circinus is
found to be similar to 0.2, lying at an
intermediate value between non-AGN nuclear
regions and high-redshift galaxies.

% 105 £, H222%

Star Formation Relations And Co Spectral Line
Energy Distributions Across The J-Ladder And
Redshift

Greve, TR (Greve, T. R.); Leonidaki, | (Leonidaki,
1.); Xilouris, EM (Xilouris, E. M.); Weiss, A (Weiss,
A.); Zhang, ZY (Zhang, Z. -Y.); van der Werf, P
(van der Werf, P.); Aalto, S (Aalto, S.); Armus, L
(Armus, L.); Diaz-Santos, T (Diaz-Santos, T.);
Evans, AS (Evans, A. S.); Fischer, J (Fischer, J.);
Gao, Y (Gao, VY.); Gonzalez-Alfonso, E
(Gonzalez-Alfonso, E.); Harris, A (Harris, A.);
Henkel, C (Henkel, C.); Meijerink, R (Meijerink,
R.); Naylor, DA (Naylor, D. A.); Smith, HA (Smith,
H. A.); Spaans, M (Spaans, M.); Stacey, GJ (Stacey,
G. J.); Veilleux, S (Veilleux, S.); Walter, F (Walter,
F.)

ASTROPHYSICAL JOURNAL
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We present FIR [50-300 mu m]-CO luminosity
relations (i.e., log L-FIR = alpha log L'(CO) + beta)
for the full CO rotational ladder from J = 1-0 up
to J = 13-12 for a sample of 62 local (z <= 0.1)
(Ultra)  Luminous InfraredGalaxies (LIRGs;
LIR[8-1000 mu m] > 10(11) L-circle dot) using
data from Herschel SPIRE-FTS and ground-based
telescopes. We extend our sample to high
redshifts (z > 1) by including 35 submillimeter
selected dusty star forming galaxies from the
literature with robust CO observations, and
sufficiently  well-sampled  FIR/submillimeter
spectral energy distributions (SEDs), so that
accurate FIR luminosities can be determined.
The addition of luminous starbursts at high
redshifts enlarge the range of the FIR-CO
luminosity relations toward the
high-IR-luminosity end, while also significantly
increasing the small amount of mid-J/high-J CO
line data (J = 5-4 and higher) that was available
prior to Herschel. This new data set (both in
terms of IR luminosity and J-ladder) reveals
linear FIR-CO luminosity relations (i.e., a similar
or equal to 1) for J = 1-0 up to J = 5-4, with a
nearly constant normalization (beta similar to 2).
In the simplest physical scenario, this is expected
from the (also) linear FIR-(molecular line)
relations recently found for the dense gas tracer
lines (HCN and CS), as long as the dense gas
mass fraction does not vary strongly within our
(merger/starburst)-dominated sample. However,
from J = 6-5 and up to the J = 13-12 transition,
we find an increasingly sublinear slope and
higher normalization constant with increasing J.
We argue that these are caused by a warm
(similar to 100 K) and dense (>10(4) cm(-3)) gas
component whose thermal state is unlikely to be
maintained by star-formation-powered far-Uv
radiation fields (and thus is no longer directly
tied to the star formation rate). We suggest that
mechanical heating (e.g., supernova-driven
turbulence and shocks), and not cosmic rays, is
the more likely source of energy for this
component. The global CO spectral line energy
distributions, which remain highly excited from J
= 6-5 up to J = 13-12, are found to be a generic
feature of the (U)LIRGs in our sample, and
further support the presence of this gas
component.
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Hermes: Point Source Catalogues From
Herschel-SPIRE Observations I

Wang, L (Wang, L.); Viero, M (Viero, M.); Clarke,
C (Clarke, C.); Bock, J (Bock, J.); Buat, V (Buat, V.);
Conley, A (Conley, A.); Farrah, D (Farrah, D.); Guo,
K (Guo, K.); Heinis, S (Heinis, S.); Magdis, G
(Magdis, G.); Marchetti, L (Marchetti, L.);
Marsden, G (Marsden, G.); Norberg, P (Norberg,
P.); Oliver, SJ (Oliver, S. J.); Page, MJ (Page, M. J.);
Roehlly, Y (Roehlly, Y.); Roseboom, |G (Roseboom,
I. G.); Schulz, B (Schulz, B.); Smith, AJ (Smith, A.
J.); Vaccari, M (Vaccari, M.); Zemcov, M (Zemcov,
M.)

MONTHLY NOTICES OF THE ROYAL
ASTRONOMICAL SOCIETY

%: 444 H: 3 T0: 2870-2883

The Herschel Multi-tiered Extragalactic Survey
(HerMES) is the largest Guaranteed Time Key
Programme on the Herschel Space Observatory.
With a wedding cake survey strategy, it consists
of nested fields with varying depth and area
totalling similar to 380 deg(2). In this paper, we
present deep point source catalogues extracted
from Herschel-Spectral and Photometric Imaging
Receiver (SPIRE) observations of all HerMES
fields, except for the later addition of the 270
deg(2) HerMES Large-Mode Survey (HelLMS)
field. These catalogues constitute the second
Data Release (DR2) made in 2013 October. A
sub-set of these catalogues, which consists of
bright sources extracted from Herschel-SPIRE
observations completed by 2010 May 1
(covering similar to 74 deg(2)) were released
earlier in the first extensive data release in 2012
March. Two different methods are used to
generate the point source catalogues, the
SUSSEXTRACTOR point source extractor used in
two earlier data releases (EDR and EDR2) and a
new source detection and photometry method.
The latter combines an iterative source
detection algorithm, STARFINDER, and a
De-blended SPIRE Photometry algorithm. We
use end-to-end Herschel-SPIRE simulations with
realistic  number counts and clustering
properties to characterize basic properties of the
point source catalogues, such as the
completeness, reliability, photometric and
positional accuracy. Over 500 000 catalogue
entries in HerMES fields (except HelLMS) are
released to the public through the HeDAM
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(Herschel Database in Marseille) website
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Inefficient Star Formation In Extremely Metal
Poor Galaxies

Shi, Y (Shi, Yong); Armus, L (Armus, Lee); Helou,
G (Helou, George); Stierwalt, S (Stierwalt,
Sabrina); Gao, Y (Gao, Yu); Wang, JZ (Wang,
Junzhi); Zhang, ZY (Zhang, Zhi-Yu); Gu, QS (Gu,
Qiusheng)

NATURE
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The first galaxies contain stars born out of gas
with few or no 'metals' (that is, elements heavier
than helium). The lack of metals is expected to
inhibit  efficient gas cooling and star
formation(1,2), but this effect has yet to be
observed in galaxies with an oxygen abundance
(relative to hydrogen) below a tenth of that of
the Sun(2-4). Extremely metal poor nearby
galaxies may be our best local laboratories for
studying in detail the conditions that prevailed
in low metallicity galaxies at early epochs.
Carbon monoxide emission is unreliable as a
tracer of gas at low metallicities(5-7), and while
dust has been wused to trace gas in
low-metallicity galaxies(5,8-10), low spatial
resolution in the far-infrared has typically led to
large uncertainties(9,10). Here we report
spatially resolved infrared observations of two
galaxies with oxygen abundances below ten per
cent of the solar value, and show that stars
formed very inefficiently in seven star-forming
clumps in these galaxies. The efficiencies are less
than a tenth of those found in normal, metal
rich galaxies today, suggesting that star
formation may have been very inefficient in the
early Universe.

2 1085k, 222 %

Quantifying The Heating Sources For
Mid-Infrared Dust Emissions In Galaxies: The
Case Of M 81

Lu, N (Lu, N.); Bendo, GJ (Bendo, G. J.); Boselli, A
(Boselli, A.); Baes, M (Baes, M.); Wu, H (Wu, H.);
Madden, SC (Madden, S. C.); De Looze, | (De
Looze, l.); Remy-Ruyer, A (Remy-Ruyer, A.);
Boquien, M (Boquien, M.); Wilson, CD (Wilson, C.
D.); Galametz, M (Galametz, M.); Lam, MI (Lam,
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M. L); Cooray, A (Cooray, A.); Spinoglio, L
(Spinoglio, L.); Zhao, Y (Zhao, Y.)

ASTROPHYSICAL JOURNAL
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With the newly available photometric images at
250 and 500 mu m from the Herschel Space
Observatory, we study quantitative correlations
over a sub-kiloparsec scale among three distinct
emission components in the interstellar medium
of the nearby spiral galaxy M81 (NGC 3031): (1)
I-8 or 1-24, the surface brightness of the
mid-infrared emission observed in the Spitzer
Space Telescope 8 or 24 mu m band, with 1-8
and |-24 being dominated by the emissions from
polycyclic aromatic hydrocarbons (PAHs) and
very small grains (VSGs) of dust, respectively; (2)
I-500, that of the cold dust continuum emission
in the Herschel Space Observatory 500 mu m
band, dominated by the emission from large
dust grains heated by evolved stars; and (3) I-H
alpha, a nominal surface brightness of the H
alpha line emission, from gas ionized by newly
formed massive stars. The results from our
correlation study, free from any assumption on
or modeling of dust emissivity law or dust
temperatures, present solid evidence for
significant heating of PAHs and VSGs by evolved
stars. In the case of M81, about 67% (48%) of
the 8 mu m (24 mu m) emission derives its
heating from evolved stars, with the remainder
attributed to radiation heating associated with
ionizing stars.

5 109 &, 2225

Sio And CH30H Mega-Masers In NGC 1068

Wang, JZ (Wang, Junzhi); Zhang, JS (Zhang,
Jiangshui); Gao, Y (Gao, Yu); Zhang, ZY (Zhang,
Zhi-Yu); Li, D (Li, Di); Fang, M (Fang, Min); Shi, Y
(Shi, Yong)

NATURE COMMUNICATIONS
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Maser is an acronym for microwave
amplification by stimulated emission of radiation;
in astronomy mega-masers are masers in
galaxies that are >= 10(6) times more luminous
than  typical galactic  maser  sources.
Observational studies of mega-masers can help
us to understand their origins and characteristics.
More importantly, mega-masers can be used as
diagnostic tracers to probe the physical

properties of their parent galaxies. Since the late
1970s, only three types of molecules have been
found to form mega-masers: H20, OH and H2CO.
Here we report the detection of both SiO and
CH30H mega-masers near the centre of Seyfert
2 galaxy NGC 1068 at millimetre wavelengths,
obtained using the IRAM 30-m telescope. We
argue that the SiO mega-maser originated from
the nuclear disk and the CH30H mega-maser
originated from shock fronts. High-resolution
observations in the future will enable us to
investigate AGN feedback and determine the
masses of central supermassive black holes in
such galaxies.

51105, H 2%

Mapping Observations Of The Nearby Spiral
Galaxy M51 In HCN J=1-0

Chen H; Gao Yu

Scientia  Sinica  Physica, Mechanica &
Astronomica

%: 44 HR: 9 TQ: 993-1002

We have mapped the Whirlpool galaxy M51 in
HCN J=1-0 transition with the IRAM 30m
telescope in order to investigate the distribution
of dense molecular gas in M51. The map covers
an extent of 4'*5' with a spatial resolution of 28",
which is the largest HCN map of M51.
Comparing with the CO map observed by the
NRO 45m telescope, convolved to the same
resolution as our HCN map, we discuss the
different distribution (and correlation) between
the molecular gas and dense molecular gas
traced by CO and HCN respectively. HCN shows a
concentration in the center, the integrated
intensity of the central regions is 3-4 times of
the outer disk. The inner spiral arms traced
nicely in CO map are all detected in HCN. The
total HCN integrated intensity of M51 is 5 times
of the central beam (kpc scales), illustrating that
there is an extended dense molecular gas
distribution outside of the ~1 kpc nuclear region.
The ratio of HCN/CO decreases along the radii in
the central 42" (roughly corresponding to the
stellar bulge component) and stays flat at larger
radii in the spiral disk. For most of the regions in
the disk, HCN correlates tightly with CO,
following a nearly linear relation with a slope of
1.2. Whereas in the bulge the correlation slope
is much higher (2.3). All these suggest a
dramatic difference in the dense molecular gas
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properties (e.g., content, excitation or HCN
abundances) between the bulge and spiral disk
regions.

i Molecular Clouds and Star Formation
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Herbig-Haro  Objects And  Mid-Infrared
Outflows In The Vela C Molecular Cloud

Zhang, MM (Zhang, Miaomiao); Wang, HC
(Wang, Hongchi); Henning, T (Henning, Thomas)
ASTRONOMICAL JOURNAL
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We have performed a deep [S Il] lambda lambda
6717/6731 wide field Herbig-Haro (HH) object
survey toward the Vela C molecular cloud with a
sky coverage of about 2 deg(2). In total, 18 new
HH objects, HH 1090-1107, are discovered and
the two previously known HH objects, HH 73-74,
are also detected in our [S Il] images. We also
present an investigation of mid-infrared
outflows in the Vela C molecular cloud using the
Wide-field Infrared Survey Explorer images
taken from AIIWISE data release. Using the
method suggested by Zhang & Wang, 11
extended green objects (EGOs) are identified to
be the mid-infrared outflows, including 6 new
mid-infrared outflows that have not been
detected previously at other wavelengths and 5
mid-infrared counterparts of the HH objects
detected in this work. Using the AIIWISE Source
Catalog and the source classification scheme
suggested by Koenig et al., we have identified 56
young stellar object (YSO) candidates in the Vela
C molecular cloud. The possible driving sources
of the HH objects and EGOs are discussed based
on the morphology of HH objects and EGOs and
the locations of HH objects, EGOs and YSO
candidates. Finally we associate 12 HH objects
and 5 EGOs with 10 YSOs and YSO candidates.
The median length of the outflows in Vela C is
0.35 pc and the outflows seem to be oriented
randomly.
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Carbon And Oxygen Isotope Ratios In Starburst
Galaxies: New Data From NGC 253 And Mrk
231 And Their Implications

Henkel, C (Henkel, C.); Asiri, H (Asiri, H.); Ao, Y
(Ao, Y.); Aalto, S (Aalto, S.); Danielson, ALR
(Danielson, A. L. R.); Papadopoulos, PP
(Papadopoulos, P. P); Garcia-Burillo, S
(Garcia-Burillo, S.); Aladro, R (Aladro, R.);
Impellizzeri, CMV (Impellizzeri, C. M. V.);
Mauersberger, R (Mauersberger, R.); Martin, S
(Martin, S.); Harada, N (Harada, N.)
ASTRONOMY & ASTROPHYSICS
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Carbon and oxygen isotope ratios are excellent
measures of nuclear processing, but few such
data have been taken toward extragalactic
targets so far. Therefore, using the IRAM 30-m
telescope, CN and CO isotopologues have been
measured toward the nearby starburst galaxy
NGC 253 and the prototypical ultraluminous
infrared galaxy Mrk 231. Toward the center of
NGC 253, the CN and (CN)-C-13 N =1 -> O lines
indicate no significant deviations from expected
local thermodynamical equilibrium  after
accounting for moderate saturation effects (10
and 25%) in the two detected spectral
components of the main species. Including
calibration uncertainties, which dominate the
error budget, the C-12/C-13 ratio becomes 40
+/- 10. This is larger than the ratio in the central
molecular zone of the Galaxy, suggesting a
higher infall rate of poorly processed gas toward
the central region. Assuming that the ratio also
holds for the CO emitting gas, this vyields
0-16/0-18 = 145 +/- 36 and 0-16/0-17 = 1290
+/- 365 and a S-32/S-34 ratio close to the one
measured for the local interstellar medium
(2025). No indication of vibrationally excited CN
is found in the lower frequency fine structure
components of the N =1 -> 0 and 2 > 1
transitions at rms noise levels of 3 and 4 mK (15
and 20 mly) in 8.5 km s-1 wide channels. Peak
line intensity ratios between NGC 253 and Mrk
231 are similar to 100 for (CO)-C-12-0-16 and
(CO)-C-12-0-18 J = 1 -> 0, while the ratio for
(CO)-C-13-0-16 J =1 -> 0 is similar to 250. This
and similar (CO)-C-13 and (CO)-0-18 line
intensities in the J =1 -> 0 and 2 -> 1 transitions
of Mrk 231 suggest C-12/C-13 similar to 100 and
0-16/0-18 similar to 100, in agreement with
values obtained for the less evolved
ultraluminous merger Arp 220. Also, when
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accounting for other (scarcely available)
extragalactic data, C-12/C-13 ratios appear to
vary over a full order of magnitude, from >100 in
ultraluminous high redshift galaxies to similar to
100 in more local such galaxies to similar to 40
in weaker starbursts that are not undergoing a
large scale merger to 25 in the central molecular
zone of the Milky Way. With C-12 being
predominantly synthesized in massive stars,
while C-13 is mostly ejected by longer lived
lower mass stars at later times, this is
qualitatively consistent with our results of
decreasing carbon isotope ratios with time and
rising metallicity. It is emphasized, however, that
both infall of poorly processed material,
initiating a nuclear starburst, and the ejecta
from newly formed massive stars (in particular
in the case of a top-heavy stellar initial mass
function) can raise the carbon isotope ratio for a
limited amount of time.

5 113 &, H 22024

Observed Spectral Energy Distribution Of The
Thermal Emission From The Dayside Of
WASP-46b

Chen, G (Chen, G.); van Boekel, R (van Boekel, R.);
Wang, H (Wang, H.); Nikolov, N (Nikolov, N.);
Seemann, U (Seemann, U.); Henning, T (Henning,
Th)

ASTRONOMY & ASTROPHYSICS
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Alms, We aim to construct a spectral energy
distribution (SED) for the emission from the
dayside atmosphere of the hot Jupiter WASP
-46b and to investigate its energy budget.
Methods, We observed a secondary eclipse of
WASP-46b simultaneously in the g'r;i'z'JHK
bands using the GROND instrument on the
MPG/ESO 2.2 m telescope. Eclipse depths of the
acquired light curves were derived to infer the
brightness temperatures at multibands that
cover the SED peak.

Results. We report the first detection of the
thermal emission from the dayside of WASP
-46b in the K band at 4.2 sigma level and
tentative detections in the H (2.50 sigma) and J
(2.3 sigma) bands, with flux ratios of
0.253(-0.060)(+0.063)% 0.194 +/- 0.078%, and
0.129 +/- 0.055%, respectively. The derived
brightness temperatures (2306(-187)(+177) K,
2462(-302)(+245) K, and 2453(-0.060)(+0.063)%

K, respectively) are consistent with an
isothermal temperature profile of 2386 K, which
is significantly higher than the dayside-averaged
equilibrium temperature, indicative of very poor
heat redistribution efficiency. We also
investigate the tentative detections in the g'r'i’
bands and the 30 sigma upper limit in the z'
band, which might indicate the existence of
reflective clouds if these tentative detections do
not arise from systematics.

%1145, H202%

Star-Forming Regions Of The Aquila Rift Cloud
Complex Il. Turbulence In Molecular Cores
Probed By NH3 Emission

Levshakov, SA (Levshakov, S. A.); Henkel, C
(Henkel, C.); Reimers, D (Reimers, D.); Wang, M
(Wang, M.)

ASTRONOMY & ASTROPHYSICS
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Aims. We intend to derive statistical properties
of stochastic gas motion inside the dense,
low-mass star-forming molecular cores that are
traced by NH3(1, 1) and (2, 2) emission lines.
Methods. We use the spatial two-point
autocorrelation (ACF) and structure functions
calculated from maps of the radial velocity
fields.

Results. The observed ammonia cores are
characterized by complex intrinsic motions of
stochastic nature. The measured kinetic
temperature ranges between 8.8 K and 15.1 K.
From NH3 excitation temperatures of 3.5-7.3 K,
we determine H-2 densities with typical values
of n(H2) similar to (1-6) x 10(4) cm(-3). The
ammonia abundance, X = [NH3]/[H-2], varies
from 2 x 10(-8) to 1.5 x 10(-7). We find
oscillating ACFs, which eventually decay to zero
with increasing lags on scales of 0.04 less than
or similar to | less than or similar to 0.5 pc. The
current  paradigm  supposes that the
star-formation process is controlled by the
interplay between gravitation and turbulence
with the latter preventing molecular cores from
a rapid collapse due to their own gravity. Thus,
oscillating ACFs may indicate a damping of the
developed turbulent flows surrounding the
dense but less turbulent core, a transition to
dominating gravitational forces and, hence, to
gravitational collapse.
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Ground-Based Detection Of The Near-Infrared
Emission From The Dayside Of WASP-5b

Chen, G (Chen, G.); van Boekel, R (van Boekel, R.);
Madhusudhan, N (Madhusudhan, N.); Wang, H
(Wang, H.); Nikolov, N (Nikolov, N.); Seemann, U
(Seemann, U.); Henning, T (Henning, Th.)
ASTRONOMY & ASTROPHYSICS
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Context. Observations of secondary eclipses of
hot Jupiters allow one to measure the dayside
thermal emission from the planets' atmospheres.
The combination of ground-based near-infrared
observations and space-based observations at
longer wavelengths constrains the atmospheric
temperature structure and chemical
composition. Aims. This work aims at detecting
the thermal emission of WASP-5b, a highly
irradiated dense hot Jupiter orbiting a G4V star
every 1.6 days, in the J, H and K near-infrared
photometric bands. The spectral energy
distribution is used to constrain the
temperature-pressure profile and to study the
energy budget of WASP-5b. Methods. We
observed two secondary-eclipse events of
WASP-5b in the J, H, K bands simultaneously
using the GROND instrument on the MPG/ESO
2.2 m telescope. The telescope was in nodding
mode for the first observation and in staring
mode for the second observation. The
occultation light curves were modeled to obtain
the flux ratios in each band, which were then
compared with atmospheric models. Results.
Thermal emission of WASP-5b is detected in the
J and K bands in staring mode. The retrieved
planet-to-star flux ratios are
0.168(-0.052)(+0.050)% in the J band and 0.269
+/- 0.062% in the K band, corresponding to
brightness temperatures of 2996(-261)(+212) K
and 2890(-269)(+246) K, respectively. No
thermal emission is detected in the H band, with
a 3 sigma upper limit of 0.166% on the
planet-to-star flux ratio, corresponding to a
maximum temperature of 2779 K. On the whole,
our J, H, K results can be explained by a roughly
isothermal temperature profile of similar to
2700 K in the deep layers of the planetary
dayside atmosphere that are probed at these
wavelengths. Together with Spitzer observations,
which probe higher layers that are found to be
at similar to 1900 K, a temperature inversion is
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ruled out in the range of pressures probed by
the combined data set. While an oxygen-rich
model is unable to explain all the data, a
carbon-rich model provides a reasonable fit but
violates energy balance. The nodding-mode
observation was not used for the analysis
because of unremovable systematics. Our
experience reconfirms that of previous authors:
staring-mode observations are better suited for
exoplanet observations than nodding-mode
observations.

%116 55, H 2224

Broad-Band Transmission Spectrum And
K-Band Thermal Emission Of WASP-43b As
Observed From The Ground

Chen, G (Chen, G.); van Boekel, R (van Boekel, R.);
Wang, H (Wang, H.); Nikolov, N (Nikolov, N.);
Fortney, JJ (Fortney, J. J.); Seemann, U (Seemann,
U.); Wang, W (Wang, W.); Mancini, L (Mancini,
L.); Henning, T (Henning, Th.)

ASTRONOMY & ASTROPHYSICS
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Aims. WASP-43b is the closest-orbiting hot
Jupiter, and it has high bulk density. It causes
deep eclipse depths in the system's light curve in
both transit and occultation that is attributed to
the cool temperature and small radius of its host
starr., We aim to secure a broad-band
transmission spectrum and to detect its
near-infrared thermal emission in order to
characterize its atmosphere.

Methods. We observed one transit and one
occultation event simultaneously in the g', r', i',
z', J, H, K bands using the GROND instrument on
the MPG/ESO 2.2-m telescope, where the
telescope was heavily defocused in staring mode.
After modeling the light curves, we derived
wavelength-dependent transit depths and flux
ratios and compared them to atmospheric
models.

Results. From the transit event, we have
independently derived WASP-43's system
parameters with high precision and improved
the period to be 0.81347437(13) days based on
all the available timings. No significant variation
in transit depths is detected, with the largest
deviations coming from the i'-, H-, and K-bands.
Given the observational uncertainties, the
broad-band transmission spectrum can be
explained by either (i) a flat featureless straight
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line that indicates thick clouds; (ii) synthetic
spectra with absorption signatures of atomic
Na/K, or molecular TiO/VO that in turn indicate
cloud-free atmosphere; or (iii) a Rayleigh
scattering profile that indicates high-altitude
hazes. From the occultation event, we detected
planetary dayside thermal emission in the
K-band with a flux ratio of 0.197 +/- 0.042%,
which confirms previous detections obtained in
the 2.09 mu m narrow band and K-S-band. The
K-band brightness temperature 1878(-116)(+108)
K favors an atmosphere with poor day-to
nightside heat redistribution. We also have a
marginal detection in the i'-band
(0.037(0.021)(+0.023)%), corresponding to T-B =
2225(225)(+139) K, which is either a false
positive, a signature of non-blackbody radiation
at this wavelength, or an indication of reflective
hazes at high altitude.

%117 5§, H 2224

Herschel Photometry Of Disks Around
Low-Mass Stars In The R Cra Cloud

Harvey, PM (Harvey, Paul M.); Henning, T
(Henning, Thomas); Liu, Y (Liu, Yao); Wolf, S
(Wolf, Sebastian)

ASTROPHYSICAL JOURNAL
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We report photometric results from a subset of
a Herschel-PACS program to observe cool dust in
disks around low-mass stars as a complement to
our earlier program to measure far-infrared
emission from brown dwarfs. In this latest study
we observed five low-mass objects in the nearby
R Corona Australis region and detected at least
three at 70 mu m. Using a Monte Carlo radiative
transfer code we have investigated the disk
masses and geometry based on detailed spectral
energy distribution (SED) modeling, and we
compare these new results to those from our
earlier larger sample of brown dwarfs. In
particular, our SED analysis for these five objects
shows again that disk geometries of brown
dwarfs or low-mass stars are generally similar to
their higher mass counterparts like T Tauri disks,
but the range of disk mass extends to well below
the value found in T Tauri stars.

5 11845, H 2224

The 3-D Extinction Law In The 2nd Quadrant Of
The Galactic Disk

Chao Liu, Fang M, Yue Wu, Kenneth Carrell,
Xiangxiang Xue and Glenn v an d e Ven

% Hf : 298 TQ : 243-243

IAU

We estimate the 3D extinction law in the
optical-NIR bands for a line of sight in the 2nd
quadrant of the Galactic disk. Two dust lanes are
identified at ~¥9 and ~10.25 kpc in both AV and R
V , indicating that the size of the dust grains in
the spiral arms is larger than that in the
inter-arm regions.

%119 5, H 2224

Deep Near-Infrared Imaging Of W3 Main:
Constraints On Stellar Cluster Formation

Bik, A (Bik, A.); Stolte, A (Stolte, A.); Gennaro, M
(Gennaro, M.); Brandner, W (Brandner, W.);
Gouliermis, D (Gouliermis, D.); Hussmann, B
(Hussmann, B.); Tognelli, E (Tognelli, E.); Rochau,
B (Rochau, B.); Henning, T (Henning, Th.);
Adamo, A (Adamo, A.); Beuther, H (Beuther, H.);
Pasquali, A (Pasquali, A.); Wang, Y (Wang, Y.)
ASTRONOMY & ASTROPHYSICS
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Context. Embedded clusters like W3 Main are
complex and dynamically evolving systems that
represent an important phase in the star
formation process.

Aims. We aim to characterize of the entire stellar
content of W3 Main in a statistical sense, which
will then identify possible differences in the
evolutionary phase of the stellar populations
and find clues about the formation mechanism
of this massive embedded cluster.

Methods. Deep JHK(s) imaging is used to derive
the disk fraction, K-s-band luminosity functions,
and mass functions for several subregions in W3
Main. A two-dimensional completeness analysis
using artificial star experiments is applied as a
crucial ingredient for assessing realistic
completeness limits for our photometry.

Results. We find an overall disk fraction of 7.7
+/- 2.3%, radially varying from 9.4 +/- 3.0% in
the central 1 pc to 5.6 +/- 2.2% in the outer
parts of W3 Main. The mass functions derived
for three subregions are consistent with a
Kroupa and Chabrier mass function. The mass
function of IRSN3 is complete down to 0.14
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M-circle dot and shows a break at M similar to
0.5 M-circle dot.

Conclusions. We interpret the higher disk
fraction in the center as evidence that the
cluster center is younger. We find that the
evolutionary sequence observed in the
low-mass stellar population is consistent with
the observed age spread among the massive
stars. An analysis of the mass function variations
does not show evidence of mass segregation.
W3 Main is currently still actively forming stars,
showing that the ionizing feedback of OB stars is
confined to small areas (similar to 0.5 pc). The
FUV feedback might be influencing large regions
of the cluster as suggested by the low overall
disk fraction.

% 120 5, H 2224

Molecular Clouds In The North American And
Pelican Nebulae: Structures

Zhang, SB (Zhang, Shaobo); Xu, Y (Xu, Ye); Yang, J
(Yang, Ji)

ASTRONOMICAL JOURNAL
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We present observations of a 4.25 deg(2) area
toward the North American and Pelican Nebulae
in the J = 1-0 transitions of (CO)-C-12, (CO)-C-13,
and (CO)-0-18. Three molecules show different

emission areas with their own distinct structures.

These different density tracers reveal several
dense clouds with a surface density of over 500
M-circle dot pc(-2) and a mean H-2 column
density of 5.8, 3.4, and 11.9 x 10(21) cm(-2) for
(Co)-Cc-12, (CO)-C-13, and (CO)-0-18,
respectively. We obtain a total mass of 5.4 x 104
M-circle dot ((CO)-C-12), 2.0 x 10(4) M-circle dot
((CO)-C-13), and 6.1 x 10(3) M-circle dot
((CO)-0-18) in the complex. The distribution of
excitation temperature shows two phases of gas:
cold gas (similar to 10 K) spreads across the
whole cloud; warm gas (>20 K) outlines the edge
of the cloud heated by the W80 H Il region. The
kinetic structure of the cloud indicates an
expanding shell surrounding the ionized gas
produced by the H Il region. There are six
discernible regions in the cloud: the Gulf of
Mexico, Caribbean Islands and Sea, and Pelican's
Beak, Hat, and Neck. The areas of (CO)-C-13
emission range within 2-10 pc(2) with mass of
(1-5) x 10(3) M-circle dot and line width of a few
km s(-1). The different line properties and signs
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of star-forming activity indicate they are in
different evolutionary stages. Four filamentary
structures with complicated velocity features are
detected along the dark lane in LDN 935.
Furthermore, a total of 611 molecular clumps
within the (CO)-C-13 tracing cloud are identified
using the ClumpFind algorithm. The properties
of the clumps suggest that most of the clumps
are gravitationally bound and at an early stage
of evolution with cold and dense molecular gas.

Laboratory for Millimeter &
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Extraction Of Material Parameters Of A Bi-Layer
Structure Using Terahertz Time-Domain
Spectroscopy

Jin, BB (Jin BiaoBing); Zhang, CH (Zhang
CaiHong); Shen, XF (Shen XiaoFang); Ma, JL (Ma
JinLong); Chen, J (Chen lJian); Shi, SC (Shi
ShengCai); Wu, PH (Wu PeiHeng)

SCIENCE CHINA-INFORMATION SCIENCES
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For a bi-layer structure consisting of a film
deposited on a substrate, a new extraction
method is proposed using which we can extract
both the material parameters of the film and the
thickness of the substrate from the measured
Terahertz transmission through it, so long as the
complex refractive index of the substrate is
known beforehand. This method is applicable to
a range of refractive indices of the film less than
the refractive index of the substrate and a very
wide range of layer thicknesses from 20 mu m to
at least 200 mu m. It is very useful in some cases
where the thickness of the substrate cannot be
determined using conventional methods such as
a Vernier caliper or micrometer screw.

% 122 £, H222%

Temperature Dependence Of The Receiver
Noise Temperature And IF Bandwidth Of
Superconducting Hot Electron Bolometer
Mixers

Zhang, W (Zhang, W.); Miao, W (Miao, W.);
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Zhong, JQ (zZhong, J. Q.); Shi, SC (Shi, S. C.);
Hayton, DJ (Hayton, D. J.); Vercruyssen, N
(Vercruyssen, N.); Gao, JR (Gao, J. R.); Goltsman,
GN (Goltsman, G. N.)

SUPERCONDUCTOR SCIENCE & TECHNOLOGY
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In this paper we study the temperature
dependence of the receiver noise temperature
and IF noise bandwidth of superconducting hot
electron bolometer (HEB) mixers. Three
superconducting NbN HEB devices of different
transition temperatures (T-c) are measured at
0.85 THz and 1.4 THz at different bath
temperatures (T-bath) between 4 K and 9 K.
Measurement results demonstrate that the
receiver noise temperature of superconducting
NbN HEB devices is nearly constant for
T-bath/T-c, less than 0.8, which is consistent
with the simulation based on a distributed
hot-spot model. In addition, the IF noise
bandwidth appears independent of T-bath/T-c,
indicating the dominance of phonon cooling in
the investigated HEB devices.

%123 5, H 2224

Terahertz  Direct-Detection  Behavior  Of
Niobium Nitride Superconducting Tunnel
Junctions Above Liquid Helium Temperature

Wang, Z (Wang, Zheng); Liu, D (Liu, Dong); Li, SL
(Li, Shao-liang); Li, J (Li, Jing); Shi, SC (Shi,
Sheng-Cai)

SUPERCONDUCTOR SCIENCE & TECHNOLOGY
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Niobium nitride (NbN) superconducting tunnel
junctions (STJs) have an energy gap nearly
double that of niobium STls, making them
potential sensitive detectors that operate at
higher frequencies and temperatures. In this
paper, we investigate the direct-detection
behavior (i.e. the spectral response, current
responsivity, noise characteristics, and noise
equivalent power (NEP)) of a 500 GHz NbN STJ
detector at temperatures from approximately 5
to 9 K. The detector shows an uncorrected NEP
of 3.8 x 10(-13) W/root Hz around 5 K and 1.5 x
10(-12) W/root Hz at 9 K. Its performance can be
further improved by adopting a cryogenically
cooled readout circuit and fabricating the device
with a wiring layer of higher critical-transition
temperatures.
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A Quasi-Optical Vector Near-Field
Measurement System At Terahertz Band

Lou, Z (Lou, Zheng); Hu, J (Hu, lie); Zhou, KM
(Zhou, Kang-Min); Miao, W (Miao, Wei); Shi, SC
(Shi, Sheng-Cai)

REVIEW OF SCIENTIFIC INSTRUMENTS
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This paper describes a vector near-field
measurement system at terahertz band based
on a high sensitivity superconducting receiver
equipped with a quasi-optical probe for high
resolution  near-field sensing. A  novel
single-receiver rather than commonly used
dual-receiver configuration is adopted for vector
measurement. Performances of the
measurement system including stability and
dynamic range are studied. Vector near-field
measurement of a diagonal feedhorn at 850 GHz
is presented and shows good agreement with
simulation and direct far-field measurement. (C)
2014 AIP Publishing LLC.
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A Novel Compact Butler Matrix Without Phase
Shifter

Tian, G (Tian, Ge);_Yang, JP (Yang, Jin-Ping); Wu,
W (Wu, Wen)

IEEE MICROWAVE AND WIRELESS COMPONENTS
LETTERS

%: 24 Hf: 5 TQ: 306-308

A novel compact 4 x 4 Butler matrix using only
microstrip couplers and a crossover is proposed
in this letter. Compared with the conventional
Butler matrix, the proposed one avoids the
interconnecting mismatch loss and imbalanced
amplitude introduced by the phase shifter. The
measurements show accurate phase differences
of 45 +/- 0.8 degrees and -135 +/- 0.9 degrees
with an amplitude imbalance less than 0.4 dB.
The 10 dB return loss bandwidth is 20.1%.

% 126 £, H222%

Nonlinear Analysis Of A 5-Layer Beam-Like
Piezoelectric Transformer Near Resonance

Wang, HR (Wang, Hairen); Xie, X (Xie, Xuan); Hu,
YT (Hu, Yuantai); Wang, J (Wang, Ji)
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The paper examines the weakly nonlinear
behavior of a 5-layer beam-like piezoelectric
transformer operating near resonance, where
the main structure of the device consists of
properly poled and electroded flexible
piezoceramic four-layers separated by a central
metallic layer. Nonlinear effects of the large
deflection to induce the incidental in-plane
extension near resonance are considered, which
is shown that on one side of the resonant
frequency the output-input relation becomes
nonlinear, and the other side output voltage
experiences jumps.

%127 5, H 2224

Weakly Nonlinear Characteristics Of A
Three-Layer Circular Piezoelectric Plate-Like
Power Harvester Near Resonance

Wang, HR (Wang, H. R.); Xie, X (Xie, X.); Hu, YT
(Hu, Y. T.); Wang, J (Wang, J.)

JOURNAL OF MECHANICS
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The nonlinear characteristics of a
simply-supported three-layer circular
piezoelectric plate-like power harvester near
resonance are examined in the paper, where the
energy-scavenging structure consists of two
properly poled piezoceramic layers separated by
a central metallic layer. The structure is
subjected to a uniform harmonic pressure on
the upper surface. Nonlinear effects of large
deflection near resonance to induce the
incidental in-plane extension are considered.
Results on output powers are presented, which
exhibit multi-valuedness and jump phenomena.

g 128 5, H 2224

Recent Advances On Rotational Spectroscopy
And Microwave Spectroscopic Techniques

Li, L (Li Li); Sun, M (Sun Ming); Li, XH (Li
Xiao-Hua); Zhao, ZW (Zhao Zhen-Wen); Ma, HM
(Ma Hui-Min); Gan, HY (Gan Hai-Yong); Lin, ZH
(Lin Zhen-Hui); Shi, SC (Shi Sheng-Cai); Ziurys,
LM (Ziurys, Lucy M.)

CHINESE JOURNAL OF ANALYTICAL CHEMISTRY
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Rotational spectroscopy is a branch of
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fundamental science to study the rotational
spectra of molecules, free radicals and ions
based on the quantum mechanics. It has great
applications on many fields such as radio
astronomy and atmospheric remote sensing. In
this paper we reviewed the basic theory of
rotational spectroscopy, two different types of
Fourier transform microwave spectrometers,
spectroscopic analysis of certain typical cases,
and future prospect of the microwave
spectroscopic techniques as well.

%129 5, H 22242

4 K High Frequency Pulse Tube Cryocooler Used
For Terahertz Space Application

Quan, J (Quan, Jia); Liu, YJ (Liu, Yanjie); Liu, D (Liu,
Dong); Zhang, K (Zhang, Kun); Liang, JT (Liang,
Jingtao); Li, J (Li, Jing); Yao, QJ (Yao, Qijun); Shi,
SC (Shi, Shengcai)

CHINESE SCIENCE BULLETIN
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Terahertz (THz) frequency region, defined from
0.1 to 10 THz, is an important frequency band
for radio astronomy and atmospheric science. As
NbN Superconductor-Insulator-Superconductor
(SIS) mixers used for terahertz detection, which
are studied by the Purple Mountain Observatory
(PMOQ), Chinese Academy of Sciences (CAS),
work at 8-10 K, and require condition of micro
vibrations, its astronomical observation in
aerospace is limited by suitable refrigeration
method. 4 K high frequency pulse tube
cryocooler developed by Key Laboratory of
Space Energy Conversion Technologies (SECT),
Technical Institute of Physics and Chemistry
(TIPC), CAS, offers an opportunity for the
application of SIS mixers. This article introduces
the progress of the two-stage high frequency
pulse tube cryocooler researched by TIPC. The
cryocooler has reached a no load temperature
of 4.5 K which is the lowest temperature for this
kind of cryocooler reported so far. The
successful coupling between the THz component
and the high frequency pulse tube cryocooler
lays a solid foundation for space detection in the
terahertz band.
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A 3.7 Thz Third-Order Distributed Feedback
Quantum Cascade Laser As The Local Oscillator
Of A Superconducting Hot Electron Bolometer
Receiver

2 K &g =% fnee | BERS,
Bz, okis , Pkiats , B4
HB:1m™:1-34

WL, 2B FR : General Assembly and
Scientific Symposium (URSI GASS)

In this paper, we report on the investigation of a
3.7 THz phase-matched third-order distributed
feedback (DFB) quantum cascade laser (QCL) as
the local oscillator (LO) of a superconducting hot
electron bolometer (HEB) heterodyne receiver.
Due to the incorporation of the third-order
Bragg gratings, the beam pattern of the QCL was
found much improved. Beam pattern
measurements show that the QCL has a narrow
beam with ~12x18 degree divergence, which is
in good agreement with simulations by
considering the gratings as an array of phased
linear sources. Using this QCL as LO, we
measured the noise temperature of a log-spiral
antenna coupled superconducting HEB mixer at
3.7 THz. The lowest double-sideband (DSB)
receiver noise temperature is about 4000 K, and
reduced to 1100 K after correcting the optical
losses. This result shows that phase-matched
third-order DFB QCLs are very promising device
as a LO in THz heterodyne receivers.

5 131 &, K22 %

Characterization Of Terahertz Detectors Based
On Niobium Nitride Superconducting Tunnel
Junctions

WangZ , SLi, DLiu
HB:31713:14

SWIEN , £INEBFR : General Assembly and
Scientific Symposium (URSI GASS)

Terahertz  direct  detectors based on
superconducting tunnel junctions (STJs) have the
merits of short response time, large dynamic
range and relatively high operating temperature,
providing a good choice for terahertz detection.
Compared with commonly used niobium STIs,
niobium nitride (NbN) ones have a high
transition temperature close to 16K. Hence they
might be wuseful for terahertz detection

operating at temperatures well above the LHe
temperature of 4.2K. In this paper, we
investigate the properties of NbN STJ detectors
at different bath temperatures. Detailed
experiment results are given.

g 132 5, H 22024

The Control System For The 13.7m Millimeter
Wavelength  Telescope  Equipped  With
Multibeam Receiver

Duan WY ; lJixian Sun; Qijun Yao;Yingxi
Zuo ; Jinjiang Sun ; Shaoliang Li ; Zhenhui
Lin ;Xuguo Zhang ; Wenlei Shan ; Shengcai Shi ; Ji
Yang

HA: 9 TQ: 1696-1701

S , SINEBFR : 2013 Ninth International
Conference on. IEEE

An upgraded version of the control system for
the Delingha 13.7m millimeter wavelength
telescope is recently introduced. This new
control system adapts the new installed
multi-beam receiver operated between 85 and
115 GHz. This paper presents a general overview
of this new control system, which performs
many operational functions including star
acquisition and tracking, receiver setting and
monitoring, spectra analyzing and data storage,
and observation scheduling based on a
distributed computing system. Special
descriptions are given to the frontend and
backend control of the multi-beam receiver.

58 1334, H222%

A W-Band Subharmonic Schottky Mixer For
Millimeter Imaging

Hu,Jie Cheng-liang Zhang, Qing Ding, Zheng Lou,
Sheng-Cai Shi

%:9275 , H8: 927514 , T3: 9275-1-9275-6

Proc. of SPIE

A 100GHz Schottky diode mixer based on quartz
substrate is presented, which will be used as the

detector for the millimeter imaging. The
Schottky diode is modeled based on its physical
dimension thus its high frequency parasitic
parameters can be fully taken into consideration.
The measured conversionloss is better than
10dBm over 95~105GHz with 8dBm LO pump at
49.53GHz. The measured result is also in
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excellent accord with the simulated model.
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Investigation = Of  Superconducting  Nbn
Hot-Electron Bolometers For Terahertz Direct
Detection

Zhong JQ, Wei MIAO, Wen ZHANG, Sheng-cai SHI,
and Frangois PAJOT

HB: 31, T3:1-4

VB, 2B FR : General Assembly and
Scientific Symposium (URSI GASS)

In this paper, we report on the terahertz (THz)
direct detection performance of two
superconducting  niobium  nitride  (NbN)
hot-electron bolometers (HEBs) of different
micro-bridge sizes. At the optimum bias point,
the two HEB devices show similar thermal
conductance  (~¥80nW/K). The measured
responsivity coincides well with the electrical
responsivity calculated from the measured
current-voltage (IV) curves at different bath
temperatures. The noise equivalent power (NEP)
of the two HEB devices is found to be about
10W/VHz.
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Frequency Spectrum Of A Thz QCL In Pulse
Mode Measured By An FTS System

Li SL, Wei Miao, Zhen-Hui Lin, Qi-Jun Yao and
Sheng-Cai Shi

%5: 9275 , HB: 9275 , TQ:927515-927515

LWL , SIUEFR : Proc. SPIE 9275, Infrared,
Millimeter-Wave, and Terahertz Technologies IlI

In this paper, we report on the spectrum
measurement of a terahertz (THz) pulse signal
using a Fourier transform spectroscopy (FTS)
system. The THz pulse signal is a quantum
cascade laser (QCL) at 3.7THz with changeable
repeating frequency and duty cycle. With a fixed
duty cycle, the repeating frequency is changed
to investigate the maximum value that can be
measured with an FTS system. The relationship
between the spectrum intensity and the pulse
width is investigated through the variance of the
duty cycle with a given repeating frequency.
Detailed experimental results will be presented.
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Far-Field Beam-Pattern Of A Twin-Slot HEB
Mixer At 600ghz

Zhou KM, Yan Delorme, Roland Lefevre,
Frederic.Dauplay,

Alexandre.Feret, Thibaut Vacelet, Zheng Lou and
Sheng-Cai Shi

%:9275 , HB: 9275 , TQ: 927571-927577

SWBI , &INBFR : Proc. SPIE 9275, Infrared,
Millimeter-Wave, and Terahertz Technologies IlI
In this paper, we report on the measured and
simulated far-field beam-patterns of a
quasi-optical NbNsuperconducting hot electron
bolometer (HEB) mixer at 600GHz. This
superconducting HEB mixer consists of an
extended hemispherical lens with a diameter of
12.7mm and an extension length of 2.45mm, a
twin-slot planar antenna (two slots measuring
148.5um x 10.4um with a separation of
78.98um) and a 5.5-nm thick NbN thin-film
micro-bridge with an area of 2um x0.2pum . The
far-field beam pattern of this mixer is measured
by a direct-detection technique with a dynamic
range of nearly 25dB, showing an FWHM beam
angle of 2.7°and -18dB level of the first side-lobe.
The measured beam of the quasi-optical mixer is
nearly collimated and has good Gaussian beam
efficiency. In addition, the far-field beam-pattern
is measured at different DC bias voltages of the
superconducting HEB mixer and at different bath
temperatures. The measured results are
compared with the ones simulated by two
different methods. Detailed measurement and
simulation results will be presented.
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Nonlinear Characteristics Of Circular-Cylinder
Piezoelectric Power Harvester Near Resonance
Based On Flow-Induced Flexural Vibration
Mode

Wang, HR (Wang, Hai-ren); Xie, JM (Xie, Jie-min);
Xie, X (Xie, Xuan); Hu, YT (Hu, Yuan-tai); Wang, J
(Wang, Ji)

APPLIED MATHEMATICS AND
MECHANICS-ENGLISH EDITION

%: 35 Hf: 2 T2: 229-236

The nonlinear behaviors of a circular-cylinder
piezoelectric power harvester (CCPPH) near
resonance are analyzed based on the
flow-induced flexural vibration mode. The
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geometrically-nonlinear effect of the cylinder is
studied with considering the in-plane extension
incidental to the large deflection. The boundary
electric  charges generated from two
deformation modes, flexure and in-plane
extension, were distinguished with each other
because the charge corresponding to the latter
mode produces no contribution to the output
current. Numerical results on output powers
show that there are multivaluedness and jump
behaviors.

% 138 5%, H 2224

Non-Uniform  Absorption Of Terahertz
Radiation On Superconducting Hot Electron
Bolometer Microbridges

Migo, W (Miao, W.); Zhang, W (Zhang, W.);
Zhong, JQ (zhong, J. Q.); Shi, SC (Shi, S. C.);
Delorme, Y (Delorme, Y.); Lefevre, R (Lefevre, R.);
Feret, A (Feret, A.); Vacelet, T (Vacelet, T.)
APPLIED PHYSICS LETTERS

%: 104 Hi: 5 3 #AS: 052605

We interpret the experimental observation of a
frequency-dependence of superconducting hot
electron bolometer (HEB) mixers by taking into
account the non-uniform absorption of the
terahertz radiation on the superconducting HEB
microbridge. The radiation absorption is
assumed to be proportional to the local surface
resistance of the HEB microbridge, which is
computed using the Mattis-Bardeen theory.
With this assumption the dc and mixing
characteristics of a superconducting
niobium-nitride (NbN) HEB device have been
modeled at frequencies below and above the
equilibrium gap frequency of the NbN film. (C)
2014 AIP Publishing LLC.

g 139 &, Ho2 %

Research On The Equivalent Circuit Model Of
The Three-Port T-Junction And Its Applications
To High-Performance Branch-Line Coupler

Tian G; Yang JP; Shi Shengcai; Wu Wen

%: 42 HA: 1 TQ: 199-203

Tien Tzu Hsueh Pao/Acta Electronica Sinica

This method extracts parameters of the
equivalent circuit model with high accuracy in
ultra wideband. In order to control the effect of
the parasitic capacitance, two improved

T-junctions with concave and convex segments
are proposed. The effect in the equivalent circuit
model and parasitic capacitance due to different
connection ways of three-port T-junction is also
investigated. Then the improved T-ju
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The Study Of Purity Improvement On TI-1223
Thin Films By DC Sputtering And Post-Annealing
Method

Gao, XX (Gao, X. X.); Xie, W (Xie, W.); Wang, Z
(Wang, Z.); Zhao, XJ (Zhao, X. J.); He, M (He, M.);
Zhang, X (Zhang, X.); Yan, SL (Yan, S. L.); Ji, L (Ji,
L.)

JOURNAL OF SUPERCONDUCTIVITY AND NOVEL
MAGNETISM

%:27 Hf: 7 T0: 1665-1670

Un-substituted TIBa2Ca2Cu30 (x)
(TI-1223)-superconducting thin films have been
fabricated on a LaAlIO3 (001) substrate in oxygen
by using a two-step method, which includes
direct current (DC) magnetron sputtering and
post-annealing process. Thallium (TI) content in
amorphous precursor films is found to be
important to the crystallization of
Tl-superconducting phase. Using the nominal
composition of TI1+delta Ba2Ca2Cu3 O (8) (delta
= 0.1 similar to 0.2) precursor films, the
formation is promoted to TI-1223 and TI-2223
phase rather than TI-1212 and TI-1223 phase
with accompanying Tl-rich source pellets. When
the annealing process continues, TI-2223 phase
will be converted to TI-1223 phase at a suitable
annealing time and temperature. From the X-ray
diffraction pattern, only TI-1223 (00I) peaks are
observed, which shows that the purity of
TI-1223 film is improved significantly by this
method. The critical temperature T (c) of TI-1223
film is characterized at 110 K, and the critical
current density J (c) (77 K, T = 0) is up to 1.5
MA/cm(2).

5 141 &, #2224
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Discovery Of A Pre-Existing Molecular Filament
Associated With Supernova Remnant
G127.1+0.5

Zhou, X (Zhou, Xin); Yang, J (Yang, Ji); Fang, M
(Fang, Min); Su, Y (Su, Yang)

ASTROPHYSICAL JOURNAL

%:791 BB: 2 XS 109

We performed millimeter observations in CO
lines toward the supernova remnant (SNR)
G127.1+0.5. We found a molecular filament at
4-13 km s(-1) consisting of two distinct parts: a
straight part coming out of the remnant region
and a curved part in the remnant region. The
curved part is coincides well with the bright SNR
shell detected in 1420 MHz radio continuum and
mid-infrared observations in the northeastern
region. In addition, redshifted line wing
broadening is found only in the curved part of
the molecular filament, which indicates a
physical interaction. These provide strong
evidences, for the first time, to confirm the
association between an SNR and a pre-existing
long molecular filament. Multi-band
observations in the northeastern remnant shell
could be explained by the interaction between
the remnant shock and the dense molecular
filament. RADEX radiative transfer modeling of
the quiet and shocked components yield
physical conditions consistent with the passage
of a non-dissociative J-type shock. We argue
that the curved part of the filament is fully
engulfed by the remnant's forward shock. A
spatial correlation between aggregated young
stellar objects (YSOs) and the adjacent
molecular filament close to the SNR is also
found, which could be related to the
progenitor's activity.

5142 5, H 22024

Trigonometric Parallaxes Of Star Forming
Regions In The Perseus Spiral Arm

Choi, YK (Choi, Y. K.); Hachisuka, K (Hachisuka,
K.); Reid, MJ (Reid, M. J.); Xu, Y (Xu, Y.);
Brunthaler, A (Brunthaler, A.); Menten, KM
(Menten, K. M.); Dame, TM (Dame, T. M.)
ASTROPHYSICAL JOURNAL

%: 790 HB: 2 M@ S 99
We report trigonometric parallaxes and proper

motions of water masers for 12 massive star
forming regions in the Perseus spiral arm of the
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Milky Way as part of the Bar and Spiral Structure
Legacy (BeSSel) Survey. Combining our results
with 14 parallax measurements in the literature,
we estimate a pitch angle of 9 degrees.9 +/- 1
degrees.5 for a section of the Perseus arm. The
three-dimensional Galactic peculiar motions of
these sources indicate that on average they are
moving toward the Galactic center and slower
than the Galactic rotation.

%143 5, H 2224

Trigonometric Parallaxes Of Star-Forming
Regions In The Sagittarius Spiral Arm

Wu, YW (Wu, Y. W.); Sato, M (Sato, M.); Reid, MJ
(Reid, M. 1J.); Moscadelli, L (Moscadelli, L.);
Zhang, B (Zhang, B.); Xu, Y (Xu, Y.); Brunthaler, A
(Brunthaler, A.); Menten, KM (Menten, K. M.);
Dame, TM (Dame, T. M.); Zheng, XW (Zheng, X.
W.)

ASTRONOMY & ASTROPHYSICS

%: 566 X@iS: A17

We report measurements of parallaxes and
proper motions of ten high-mass star-forming
regions in the Sagittarius spiral arm of the Milky
Way as part of the BeSSel Survey with the VLBA.
Combining these results with eight others from
the literature, we investigated the structure and
kinematics of the arm between Galactocentric
azimuths beta approximate to -2 degrees. and
65 degrees. We found that the spiral pitch angle
is 7 degrees.3 +/- 1 degrees.5; the arm's
half-width, defined as the rms deviation from
the fitted spiral, is approximate to 0.2 kpc; and
the nearest portion of the Sagittarius arm is 1.4
+/- 0.2 kpc from the Sun. Unlike for adjacent
spiral arms, we found no evidence for significant
peculiar motions of sources in the Sagittarius
arm opposite to Galactic rotation.

5 144 5K, K224

Review Of Galactic And Extragalactic Searches
For Class | Methanol Masers

Chen, X (Chen, Xi); Ellingsen, SP (Ellingsen,
Simon P.); Gan, CG (Gan, Conggui); Xu, Y (Xu, Ye);
Shen, ZQ (Shen, Zhigiang)

CHINESE SCIENCE BULLETIN

%: 59 HA: 11 T3: 1066-1077

Class | methanol masers are important tools for
investigations of star formation throughout the
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Universe. Recently, a series of surveys for class |
methanol masers at the 95 GHz transition
toward samples of young stellar objects have
been undertaken. These surveys have resulted in
the detection of about 200 new class | methanol
masers and combined  with  previous
observations they have increased the number of
known class | methanol masers in our Galaxy to
similar to 400. From analysis of the relationship
between class | methanol maser emission and
associated astrophysical objects, it has been
shown that the intensity of the class | methanol
maser emission is closely correlated with the
properties of the 1.1 mm Bolocam Galactic
Plane Survey (BGPS) dust continuum sources
and outflow properties. This further supports
the hypothesis that class | methanol masers are
collisionally pumped and excited in shocked
regions. Based on these observations, it can be
inferred that the BGPS catalog is likely to provide
more reliable samples for targeting further class
I methanol maser searches. A new survey for
class | methanol masers toward a larger size
sample of BGPS sources to test this is currently
underway. The prospects for detecting class |
methanol megamasers in extragalactic sources is
discussed, and observations constituting the first
sensitive search have been proposed.

5 145 5, K222 5

Trigonometric Parallaxes Of High Mass Star
Forming Regions: The Structure And Kinematics
Of The Milky Way

Reid, MJ (Reid, M. J.); Menten, KM (Menten, K.
M.); Brunthaler, A (Brunthaler, A.); Zheng, XW
(zheng, X. W.); Dame, TM (Dame, T. M.); Xu, Y
(Xu, Y.); Wu, Y (Wu, VY.); Zhang, B (Zhang, B.);
Sanna, A (Sanna, A.); Sato, M (Sato, M.);
Hachisuka, K (Hachisuka, K.); Choi, YK (Choi, Y.
K.); Immer, K (Immer, K.); Moscadelli L
(Moscadelli, L.); Rygl, KL} (Rygl, K. L. 1);
Bartkiewicz, A (Bartkiewicz, A.)

ASTROPHYSICAL JOURNAL
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Over 100 trigonometric parallaxes and proper
motions for masers associated with young, high-
mass stars have been measured with the Bar
and Spiral Structure Legacy Survey, a Very Long
Baseline Array key science project, the European
VLBI Network, and the Japanese VLBI
Exploration of Radio Astrometry project. These

measurements provide strong evidence for the
existence of spiral arms in the MilkyWay,
accurately locating many arm segments and
yielding spiral pitch angles ranging from about 7
degrees to 20 degrees. The widths of spiral arms
increase with distance from the Galactic center.
Fitting axially symmetric models of the
MilkyWay with the three- dimensional position
and velocity information and conservative priors
for the solar and average source peculiar
motions, we estimate the distance to the
Galactic center, R-0, to be 8.34 +/- 0.16 kpc, a
circular rotation speed at the Sun, Theta(0), to
be 240 +/- 8 km s(-1), and a rotation curve that
is nearly flat (i. e., a slope of -0.2 +/- 0.4 km s(-1)
kpc(-1)) between Galactocentric radii of
approximate to 5 and 16 kpc. Assuming a "
universal" spiral galaxy form for the rotation
curve, we estimate the thin disk scale length to
be 2.44 +/- 0.16 kpc. With this large data set, the
parameters R-0 and Theta(0) are no longer
highly correlated and are relatively insensitive to
different forms of the rotation curve. If one
adopts a theoretically motivated prior that high-
mass star forming regions are in nearly circular
Galactic orbits, we estimate a global solar
motion component in the direction of Galactic
rotation, V-circle dot = 14.6 +/- 5.0 km s(-1).
While Theta(0) and V-circle dot are significantly
correlated, the sum of these parameters is well
constrained, Theta(0) + V circle dot = 255.2 +/-
5.1 km s(-1), as is the angular speed of the Sun
in its orbit about the Galactic center, ( Theta(0) +
V-circle dot)/R-0 = 30.57 +/- 0.43 km s(-1)
kpc(-1). These parameters improve the accuracy
of estimates of the accelerations of the Sun and
the Hulse-Taylor binary pulsar in their Galactic
orbits, significantly reducing the uncertainty in
tests of gravitational radiation predicted by
general relativity.
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6.7 Ghz Methanol Maser Survey Toward
GLIMPSE Point Sources And BGPS 1.1 Mm Dust
Clumps

Sun, Y (Sun, Yan); Xu, Y (Xu, Ye); Chen, X (Chen,
Xi); Zhang, B (Zhang, Bo); Wu, YW (Wu,
Yuan-Wei); Henkel, C (Henkel, Christian);
Brunthaler, A (Brunthaler, Andreas); Choi, YK
(Choi, Yoon Kyung); Zheng, XW (Zheng, Xing-Wu)
ASTRONOMY & ASTROPHYSICS
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We present the results of a 6.7 GHz methanol
maser survey from the Effelsberg 100 m radio
telescope. A sample of 404 sources from the
Bolocam Galactic Plane Survey (BGPS) 1.1 mm
dust clump survey that met specific Galactic
Legacy Infrared Mid-Plane Survey Extraodinaire
(GLIMPSE) point-source color criteria was
selected and 318 of these were observed. The
new observations resulted in the detection of 29
methanol masers, including 12 new ones.
Together with the additional 74 detections from
the literature, this means that a total of 103
methanol masers are coincident with 1.1 mm
dust clumps, yielding an overall detection rate of
26%. A comparison of the properties of a 1.1
mm dust clump and a 6.7 GHz methanol maser
indicates that methanol masers with a higher
flux density and/or luminosity are generally
associated with more massive but less dense 1.1
mm dust clumps. The overall detection rate of
26% appears to vary as a function of the derived
H-2 column density of the associated 1.1 mm
dust clump. The methanol masers were
primarily detected toward the brighter and
more massive 1.1 mm dust clumps. A subsample
of 194 sources that overlapped sources with
observations of the 95 GHz methanol line was
investigated in more detail for the properties of
1.1 mm dust clumps. The statistical analysis
reveals that 1.1 mm dust clumps with both class
| and Il counterparts have much higher mean
and median values of mass, column density, and
flux density than those with only class | or |l
counterparts. Based on our much larger sample,
we slightly revise the boundary defined
previously for selecting BGPS sources associated
with a class Il methanol maser, wherein similar
to 80% of expected class Il methanol masers will
be detected with a detection rate in the range of
40-50%.
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Interaction Between Supernova Remnant
G22.7-0.2 And The Ambient Molecular Clouds

Su,Y Ji Yang, Xin Zhou, Ping Zhou, and Yang
Chen

%: 796 HB:2 TT: 122-130
ASTROPHYSICAL JOURNAL
We have carried out *°CO (J = 1-0 and 2-1), *CO
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(J = 1-0), and c®o (J = 1-0) observations in the
direction of the supernova remnant (SNR)
G22.7-0.2. A filamentary molecular gas structure,
which is likely part of a larger molecular
complex with V g ~ 75-79 km s™, is detected
and is found to surround the southern boundary
of the remnant. In particular, the high-velocity
wing (77-110 km s™) in the CO (J = 1-0 and J =
2-1) emission shows convincing evidence of the
interaction between SNR G22.7-0.2 and the
75-79 km s* molecular clouds (MCs). Spectra
with redshifted profiles, a signature of shocked
molecular gas, are seen in the southeastern
boundary of the remnant. The association
between the remnant and the 77 km s MCs
places the remnant at the near distance of 4.4 +
0.4 kpc, which agrees with a location on the
Scutum-Crux arm. We suggest that SNR
G22.7-0.2, SNR W41, and H Il region
G022.760-0.485 are at the same distance and
are associated with GMC G23.0-0.4.
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Star Formation Associated With A Large-Scale
Infrared Bubble

Xu, JL (Xu, Jin-Long); Ju, BG (Ju, Bing-Gang)
ASTRONOMY & ASTROPHYSICS
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Aims. To investigate how a large-scale infrared
bubble centered at | = 53.9 degrees and b = 0.2
degrees forms, and to study if star formation is
taking place at the periphery of the bubble, we
performed a multiwavelength study.

Methods. Using the data from the Galactic Ring
Survey (GRS) and Galactic Legacy Infrared
Mid-Plane Survey Extraordinaire (GLIMPSE), we
performed a study of a large-scale infrared
bubble with a size of about 16 pc at a distance of
2.0 kpc. We present the (CO)-C-12 J = 1-0,
(CO)-C-13 J = 1-0, and (CO)-0-18 J = 1-0
observations of HIl region G53.54-0.01 (Sh2-82)
obtained at the Purple Mountain Observation
(PMO) 13.7 m radio telescope to investigate the
detailed distribution of associated molecular
material. In  addition, we also used
radiorecombination line and VLA data. To select
young stellar objects (YSOs) consistent with this
region, we used the GLIMPSE | catalog.

Results. The large-scale infrared bubble shows a
half-shell morphology at 8 mu m. The H I
regions of G53.54-0.01, G53.64+0.24, and
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G54.09-0.06 are situated on the bubble.
Comparing the radio recombination line
velocities and associated (CO)-C-13 J = 1-0
components of the three H Il regions, we found
that the 8 mu m emission associated with H I
region G53.54-0.01 should belong to the
foreground emission, and only overlap with the
large-scale infrared bubble in the line of sight.
Three extended green objects (EGOs, the
candidate massive young stellar objects), as well
as three H Il regions and two small-scale bubbles
are found located in the G54.09-0.06 complex,
indicating an active massive star-forming region.
Emission from (CO)-0-18 at J = 1-0 presents four
cloud clumps on the northeastern border of H II
region G53.54-0.01. By comparing the spectral
profiles of (CO)-C-12 J = 1-0, (CO)-C-13 J = 1-0,
and (CO)-0-18 J = 1-0 at the peak position of
each clump, we found the collected gas in the
three clumps, except for the clump coinciding
with a massive YSO (IRAS 19282+1814). Using
the evolutive model of the H Il region, we
derived that the age of H Il region G53.54-0.01 is
1.5 x 10(6) yr. The significant enhancement of
several Class | and Class Il YSOs around
G53.54-0.01 indicates the presence of some
recently formed stars, which may be triggered
by this H Il region through the
collect-and-collapse process.

5149 5, K222 5

A CO Observation Of The Galactic Methanol
Masers

Ren, ZY (Ren, Zhiyuan); Wu, YF (Wu, Yuefang);
Liu, T (Liu, Tie); Li, LX (Li, Lixin); Li, D (Li, Di); Ju,
BG (Ju, Binggang)

ASTRONOMY & ASTROPHYSICS
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Context We investigated the molecular gas
associated with 6.7 GHz methanol masers
throughout the Galaxy using a J = 1-0 transition
of the CO isotopologues. Aims. The methanol
maser at 6.7 GHz is an ideal tracer for young
high mass star forming cores. Based CM
molecular line emissions in the maser sources
throughout the Galaxy, we can estimate their
physical parameters and, thereby, investigate
the forming conditions of the high-mass stars.
Methods, Using the 13.7-m telescope at the
Purple Mountain Observatory (PMO), we have
obtained (CO)-C-12 and (CO)-C-13 (1-0) lines for

160 methanol masers sources from the first to
the third Galactic quadrants. We made efforts to
resolve the distance ambiguity by careful
comparison with the radio continuum and HI 21
em observations. We examined the statistical
properties in three aspects: first. the variation
throughout the Galaxy; second, the correlation
between the different parameters; third, the
difference between the maser sources and the
infrared dark clouds. In addition, we have also
carried out (CO)-C-13 mapping for 33 sources in
our sample.

Results. First, the maser sources show increased
(CO)-C-13 line widths toward the Galactic center
suggesting that the molecular gas are more
turbulent toward the Galactic center. This trend
can be noticeably traced by the (CO)-C-13 line
width. In comparison, the Galactic variation for
the IT column density and the (CO)-C-12
excitation temperature are less significant.
Second, the (CO)-C-12 1 excitation temperature
shows a noticeable correlation with the H-2
column density. A possible explanation
consistent with the collapse model is that the
higher surface-density gas is more efficient to
the stellar heating and/or has a higher formation
rate of high mass stars. Third.comparing the
infrared dark clouds, the maser sources on
average have significantly lower H-2 column
densities, moderately higher temperatures, and
similar line widths. Fourth, In the mapped
regions around 33 masers, 51 (CO)-C-13 cores
have been revealed. Among them, only 17
coincide with the radio continuum emission
(F-cm > 6 mty). while a larger fraction (30 cores)
coincide with the infrared emissions. Only one
maser source has no significant IR emission. The
IR-bright and radio bright sources exhibit
significantly  higher  (CO)-C-12  excitation
temperatures than the IR-faint and radio-faint
sources, respectively.

Conclusions. The 6.7 GHz masers show a
moderately low ionization rate but have a
common existing stellar heating that generates
the IR emissions, The relevant properties can be
characterized by the (CO)-C-12 and (CO)-C-12
(1-0) emissions in several aspects as described
above.
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Trigonometric Parallaxes Of Star Forming
Regions In The Scutum Spiral Arm

Sato, M (Sato, M.); Wu, YW (Wu, Y. W.); Immer, K
(Immer, K.); Zhang, B (Zhang, B.); Sanna, A
(Sanna, A.); Reid, MJ (Reid, M. J.); Dame, TM
(Dame, T. M.); Brunthaler, A (Brunthaler, A.);
Menten, KM (Menten, K. M.)

ASTROPHYSICAL JOURNAL
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We report measurements of trigonometric
parallaxes for six high-mass star-forming regions
in the Scutum spiral arm of the Milky Way as
part of the BeSSelL Survey. Combining our
measurements with 10 previous measurements
from the BeSSel Survey yields a total sample of
16 sources in the Scutum arm with
trigonometric  parallaxes in the Galactic
longitude range from 5 degrees to 32 degrees.
Assuming a logarithmic spiral model, we
estimate a pitch angle of 19 degrees.8 +/- 3
degrees.1 for the Scutum arm, which is larger
than pitch angles reported for other spiral arms.
The high pitch angle of the arm may be due to
the arm's proximity to the Galactic bar. The
Scutum arm sources show an average peculiar
motion of 4 km s(-1) slower than the Galactic
rotation and 8 km s(-1) toward the Galactic
center. While the direction of this non-circular
motion has the same sign as determined for
sources in other spiral arms, the motion toward
the Galactic center is greater for the Scutum arm
sources.

g 151 &, H222 %

Molecular Environment Of The Supernova
Remnant Ic 443: Discovery Of The Molecular
Shells Surrounding The Remnant

Su, Y (Su, Yang); Fang, M (Fang, Min); Yang, J
(Yang, Ji); Zhou, P (Zhou, Ping); Chen, Y (Chen,
Yang)

ASTROPHYSICAL JOURNAL
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We have carried out (CO)-C-12, (CO)-C-13, and
(CO)-0-18 observations toward the mixed
morphology supernova remnant (SNR) IC 443.
The observations cover a 1.5(degrees) x 1.5
degrees area and allow us to investigate the
overall molecular environment of the remnant.
Some northern and northeastern partial shell
structure of CO gas is around the remnant. One
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of the partial shells, about 5' extending beyond
the northeastern border of the remnant's bright
radio shell, seems to just confine the faint radio
halo. On the other hand, some faint CO clumps
can be discerned along the eastern boundary of
the faint remnant's radio halo. Connecting the
eastern CO clumps, the northeastern partial
shell structures, and the northern CO partial
shell, we can see that a half molecular ring
structure appears to surround the remnant. The
LSR velocity of the half-ring structure is in the
range of -5 km s(-1) to -2 km s(-1), which is
consistent with that of the -4 km s(-1) molecular
clouds. We suggest that the half-ring structure
of the CO emission at V-LSR similar to -4 km s(-1)
is associated with the SNR. The structures are
possibly swept up by the stellar winds of SNR IC
443's massive progenitor. Based on theWide-
field Infrared Survey Explorer and the Two
Micron All Sky Survey near-IR database, 62
young stellar object (YSO) candidates are
selected within the radio halo of the remnant.
These YSO candidates concentrated along the
boundary of the remnant's bright radio shell are
likely to be triggered by the stellar winds from
the massive progenitor of SNR IC 443.

% 152 £, H222%

Thermal Deformation Of The Delingha 13.7 M
Telescope

Sun JX; Zuo Yingxi; Yang Ji; Li Yang; Ma Junmei;
Lu Dengrong

%: 55 HA: 3 T0: 246-255

Acta Astronomica Sinica

Thermal deformation is one of the key causes
that degrade the performance of a large
millimeter-wave antenna. It will affect the axis
and focus of the antenna, increase the error of
the reflector, and further result in not only the
decrease of pointing and efficiency of the
telescope but also the degradation of their
long-term stability. Moreover, the diurnal
motion of the sun will cause a variation of
temperature difference of the pedestal structure,
resulting in a tilt variation of the azimuth axis. In
this paper, we present a study on the thermal
deformation behavior of the Delingha 13.7 m
millimeter-wave radio telescope by means of
several methods. The relation between the
defocus and the temperature difference of the
antenna structure along the normal direction of
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the main reflector has been investigated.
Consequently, the real-time focusing of the
antenna has been realized by adaptive
adjustment of the subreflector, thereby the
antenna efficiency has been significantly
improved. The pointing error as a function of the
temperature difference across the reflector
aperture has been studied and corrected. The
thermal induced pedestal tilt variation is also
one of the sources of the pointing error. By
wrapping the tower legs with thermal insulation
materials, the peak of the pedestal tilt variation
is reduced from 7" to 3",and the related pointing
error is reduced from 3" to 1.5".

g 153 &, H 22024

The Parallax Of W43: A Massive Star-Forming
Complex Near The Galactic Bar

Zhang, B (Zhang, B.); Moscadelli, L (Moscadelli,
L.); Sato, M (Sato, M.); Reid, MJ (Reid, M. J.);
Menten, KM (Menten, K. M.); Zheng, XW (Zheng,
X. W.); Brunthaler, A (Brunthaler, A.); Dame, TM
(Dame, T. M.); Xu, Y (Xu, Y.); Immer, K (Immer, K.)
ASTROPHYSICAL JOURNAL
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We report trigonometric parallax measurements
of masers in the massive star-forming complex
W43 from Very Long Baseline Array observations
as part of the Bar and Spiral Structure Legacy
Survey. Based on measurements of three 12 GHz
methanol maser sources (G029.86-00.04,
G029.95-00.01, and G031.28+00.06) and one 22
GHz water maser source (G031.58+ 00.07)
toward W43, we derived a distance of
5.49(-0.34)(+0.39) kpc to W43. By associating
the masers with CO molecular clouds, and
associating the clouds kinematically with CO
longitude-velocity spiral features, we assign W43

to the Scutum spiral arm, close to the near end
of the Galactic bar. The peculiar motion of W43
is about 20 km s(-1) toward the Galactic Center
and is very likely induced by the gravitational
attraction of the bar.

g 154 5, H 2224

Photometric Study Of The Pulsating, Eclipsing
Binary OO DRA

Zhang, XB (Zhang, X. B.); Deng, LC (Deng, L. C.);
Tian, JF (Tian, J. F.); Wang, K (Wang, K.); Sun, JJ
(Sun, J. J.); Liu, QL (Liu, Q. L.); Xin, HQ (Xin, H. Q.);
Zhou, Q (Zhou, Q.); Yan, ZZ (Yan, Z. Z.); Luo, ZQ
(Luo, Z. Q.); Luo, CQ (Luo, C. Q.)

%: 148 Hf: 6 (#5106

ASTRONOMICAL JOURNAL

We present a comprehensive photometric study
of the pulsating, eclipsing binary OO Dra.
Simultaneous B- and V-band photometry of the
star was carried out on 14 nights. A revised
orbital period and a new ephemeris were
derived from the data. The first photometric
solution of the binary system and the physical
parameters of the component stars are
determined. They reveal that OO Dra could be a
detached system with a less-massive secondary
component nearly filling its Roche lobe. By
subtracting the eclipsing light changes from the
data, we obtained the intrinsic pulsating light
curves of the hotter, massive primary
component. A frequency analysis of the residual
light yields two confident pulsation modes in
both B- and V-band data with the dominant
frequency detected at 41.865 c/d. A brief
discussion concerning the evolutionary status
and the pulsation nature of the binary system is
finally given.

lll. Applied Celestial Mechanics and Space Object & Debris Research
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Long Term Evolution Of Molniya Orbit Under
The Effect Of Earth's Non-Spherical
Gravitational Perturbation

Zhu, TL (Zhu, Ting-Lei); Zhao, CY (Zhao,
Chang-Yin); Zhang, MJ (Zhang, Ming-Jiang)
ADVANCES IN SPACE RESEARCH

%: 54 Hf: 2 TQ: 197-208
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A double resonance model is applied to study
the long term evolution of a Molniya orbit,
which is highly elliptical (e >= 0.7), critically
inclined (i approximate to 63.4 degrees), and in
the state of the 2:1 mean motion resonance
with the Earth rotation. The dynamics of a
Molniya orbit can be divided into three kinds:
short (12

h), intermediate (several years) and long
(several centuries) period motions, with the
latter two studied in this paper. The J(2) and J(12)
(=2, 3,..., 8) harmonics are modelled, based on
a careful selection. The analytic solution for the
intermediate period motion is obtained, a first
integral, (I) over bar (3), for the long period
motion is derived analytically, and the phase
structures are obtained by the level curves of (I)
over bar (3). Three types of the phase structures,
depending on the equilibria and stabilities, are
observed when the Hamiltonian constant varies.
Compared with the near circular 12-h satellite
orbits and with the critically inclined orbits
without mean motion resonance with the Earth
rotation, the features of the Molniya orbits are
discussed in detail. It is pointed out that (1)
unlike the case of near circular orbits, the J(32)
term does not dominate the 2:1 mean motion
resonance problem (intermediate period
motion), and that (2) instead of the J(2)(2) terms,
the resonant tesseral harmonics dominate the
critical inclination problem (long period motion).
(C) 2014 COSPAR. Published by Elsevier Ltd. All
rights reserved.

% 156 £, H222%

An Adaptive Threshold Method For Improving
Astrometry Of Space Debris CCD Images

Sun, RY (Sun, Rong-yu); Zhao, CY (Zhao,
Chang-yin)

ADVANCES IN SPACE RESEARCH

%:53 Hf: 11 TQ: 1664-1674

Optical survey is a main technique for observing
space debris, and precisely measuring the
positions of space debris is of great importance.
Due to several factors, e.g. the angle object
normal to the observer, the shape as well as the
attitude of the object, the variations of observed
characteristics for low earth orbital space debris
are distinct. When we look at optical CCD
images of observed objects, the size and
brightness are varying, hence it's difficult to
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decide the threshold during centroid
measurement  and precise  astrometry.
Traditionally the threshold is given empirically
and constantly in data reduction, and obviously
it's not suitable for data reduction of space
debris. Here we offer a solution to provide the
threshold. Our method assumes that the PSF
(point spread function) is Gaussian and
estimates the signal flux by a directly
two-dimensional Gaussian fit, then a cubic
spline interpolation is performed to divide each
initial pixel into several sub-pixels, at last the
threshold is determined by the estimation of
signal flux and the sub-pixels above threshold
are separated to estimate the centroid. A trail
observation of the fast spinning satellite Ajisai is
made and the CCD frames are obtained to test
our algorithm. The calibration precision of
various threshold is obtained through the
comparison between the observed equatorial
position and the reference one, the latter are
obtained from the precise ephemeris of the
satellite. The results indicate that our method
reduces the total errors of measurements, it
works effectively in improving the centering
precision of space debris images. (C) 2014
COSPAR. Published by Elsevier Ltd. All rights
reserved.

58 157 5, 2224

Attitude Stability Of A Spacecraft With Two
Flexible Solar Arrays On A Stationary Orbit
Around An Asteroid Subjected To Gravity
Gradient Torque

Zhang, MJ (Zhang, Ming-Jiang); Zhao, CY (Zhao,
Chang-Yin)

ASTROPHYSICS AND SPACE SCIENCE

#%: 351 HJ: 2 70: 507-524

In the gravity field of an asteroid with the
second order and degree harmonics C (20) and C
(22), the attitude stability of a spacecraft with
two flexible solar arrays on a stationary orbit
subjected to the fourth-order gravity gradient
torque is investigated in this paper. The
sufficient conditions of attitude stability of the
spacecraft are obtained, the effect of the
direction of the flexible solar arrays and some
special cases are discussed. Taking the asteroids
4769 Castalia, 25143 Itokawa and the imaginary
asteroids as examples, the attitude stability
domains, determined by the sufficient
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conditions, of the spacecrafts moving on
stationary orbits around them are presented. It
is found that the attitude stability domains of
the spacecraft with two flexible solar arrays are
evidently different when the solar arrays are
installed in different directions; the effect of the
harmonics C (20) and C (22) of the asteroids has
the significant influence on the attitude stability
domains of the spacecrafts with flexible
appendages moving on stationary orbits; in the
certain case, the effect of the harmonics C (20)
and C (22) of the asteroids has no influence on
the attitude stability domains of the rigid
spacecrafts moving on stationary orbits, but in
the other cases, the effect of the harmonics C
(20) and C (22) of the asteroids has also the
significant influence on the attitude stability
domains of the rigid spacecrafts moving on
stationary orbits; whether the harmonics C (20)
and C (22) of the asteroids are considered or not,
the effect of flexible appendages decreases the
attitude stability domains.

g 158 5%, H 2224

A Method For Calculating Probability Of
Collision Between Space Objects

Xu, XL (Xu, Xiao-Li); Xiong, YQ (Xiong, Yong-Qing)
RESEARCH IN ASTRONOMY AND ASTROPHYSICS

%: 14 HA: 5 T0: 601-609

A method is developed to calculate probability
of collision. Based on geometric features of
space objects during the encounter, it is
reasonable to separate the radial orbital
motions from those in the cross section for most
encounter events that occur in a near-circular
orbit. Therefore, the probability of collision
caused by differences in both altitude of the
orbit in the radial direction and the probability
of collision caused by differences in arrival time
in the cross section are calculated. The net
probability of collision is expressed as an explicit
expression by multiplying the above two
components. Numerical cases are applied to test
this method by comparing the results with the
general method. The results indicate that this
method is valid for most encounter events that
occur in near-circular orbits.

g 159 5, H 2224

A Research On Adaptability Of Collision
Criterion

LiJI; Xiong Jianning; Xu Xiaoli; Zhao Changyin
Acta Astronomica Sinica

%: 55 Hf: 5 TQ: 404-414

With the rising number of space debris, people
pay more and more atten- tion to the space
debris collision avoidance system (SDCAS). In the
early 1990s, the BOX method is commonly used
as a collision criterion to decide whether the
avoiding maneuver is necessary for spacecraft.
But this method has low practicability, so the
method of collision probability is developed. In
this way, both the relative distance and the
geometrical param- eters at the closest
approach time are taken into consideration.
However, the mathematical model of this
collision criterion depends highly on the
covariance, so it may lead to some inaccurate
results. In this paper, the rendezvous of two
orbits are simulated, and the errors are
considered, then the relative distance at the
closest approach time and the collision prob-
ability are calculated. The results indicate that
the covariance plays an indispensable role in
measuring the risk of collision. When the
precision of orbit prediction is not very good, it
is better to combine the BOX method and the
collision probability method in the SDCAS.

% 160 £, H222%

The Mid-Term Forecast Method Of Solar
Radiation Index F_(10.7)

Wang HB; Xiong Jianning; Zhao Changyin

Acta Astronomica Sinica

%: 55 Hf: 4 TQ: 302-312

In the Ilow earth orbit satellite's orbit
computation, the solar radiation index F_(10.7)
is an important parameter, which is usually used
to describe the solar activity's effect on the
thermosphere  density and the orbit
perturbation. So the accuracy of index F_(10.7)
will affect the precision of orbit prediction. In
this paper, based on the characteristics of the
solar 27-day short-term activity, we bring up a
forecast method of F_(10.7) which can use the
historical indices of the past 135 days to predict
the solar radiation indices in the next 54 days.
That is to say, the method is able to forecast the
variations of solar radiation for about two
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rotation-cycles in the future. In this paper, we
compare this method with those widely-used
methods. The detail results are as follows: (1)
This paper's method is observably better than
the traditional triangle function method; (2) In
the short-term forecast (7 days), this paper's
method is little better than the method
developed by Space Weather Prediction Center
in America, since the root mean square could be
reduced by about 19% when using this paper's
method; (3) In the mid-term forecast (27 days),
the accuracy of this paper's method is almost
equal to the 54-order self-regression method
which is used widely in our country. However,
fewer parameters and observation data are
needed in this paper's method, leading to the
more  convenient  application in  orbit
computation. Moreover, on the 54th day the
correlation coefficient between the prediction
and actual index is still greater than 0.92,
implying that the method can keep stable in
mid-term forecast. All in all, the advantage of
this paper's method is that it could use fewer
historical indices to predict the mid-term solar
radiation independent of extra solar real-time
observation, and it is very helpful to the orbit
short- and mid-term predictions in some space
flight missions.

516155, 2224

Statistics And Analysis Of LEO Objects'
Luminosities

Zhang YP; Zhao Changyin; Zhang Xiaoxiang; Ping
Yiding; Zhang Chen

Acta Astronomica Sinica
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As a basic property of space objects, luminosity
is frequently used for the identification of space
objects, as well as for the calculation of their
scattering cross sections. In general, space
objects shine only by reflecting sunlight. The
luminosity observed by ground stations was
affected by many factors. Since the
multi-objective photometric observation
equipment operated 5 years ago, a large number
of photometric data have been accumulated.
This article estimates the overall accuracies of
the data, and lists some situations through the
relation between phase angle and magnitude
(PA-m). And the statistics is conducted on the
luminosities of more than two thousand low
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earth orbit (LEO) objects.

%1625, 2202 %

A Comparison Of Digital Centering Algorithms
For High Earth Orbital Space Debris

Sun RY; Zhao Changyin; Zhu Tinglei; Lu Yao

%: 44 HA: 6 TQ: 656-664

Scientia  Sinica  Physica, Mechanica &
Astronomica

The applications of digital centering algorithms
have a major impact on precise astrometry. In
optical observations of space debris, due to the
observing strategies and methods, the image
degradation is distinct, which affects the
centroid computing of CCD images. Adopting the
four widely-used centering algorithms, including
modified moment, one-dimensional Gaussian fit,
two-dimensional Gaussian fit and median, tests
are made on raw CCD images of space debris.
With the observation positions obtained by
astronomical calibration and the reference ones
from ephemeris, the precision of variable
algorithms and the influence of different
threshold settings are acquired. The results
indicate that the median reveals performs best
for right ascension coordinates and others
reveals a better results for declination
coordinates. For Gaussian fit, no threshold may
improve the centering precision.

5 163 5%, 2224

Improved Astrometry Of Space Debris With
Image Restoration

Sun, RY (Sun, Rong-Yu); Zhao, CY (Zhao,
Chang-Yin)

RESEARCH IN ASTRONOMY AND ASTROPHYSICS

%: 14 Hf: 8 TQ: 992-1000

In order to implement an observing strategy,
image degradation that occurs during optical
observation of space debris is ineluctable and
has distinct characteristics. Image restoration is
presented as a way to remove the influence of
degradation in CCD images of space debris,
based on assumed PSF models with the same
FWHM as images of the object. In the process of
image restoration, the maximum entropy
method is adopted. The results of reduction
using observed raw CCD images indicate that the
precision in estimating positions of objects is
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improved and the effects of degradation are
reduced. Improving the astrometry of space
debris using image restoration is effective and
feasible.

%164 55, H 2224

Restoration Of Space Object Images By Using
Maximum Entropy Method

Sun RY; Zhao Changyin

%: 55 Hf: 3 T0: 237-245

Acta Astronomica Sinica

Due to the survey strategy and specialized
hardware design, the imaging degradation of
optical space object observation is serious and
distinct. Thus, the imaging process is affected,
and the precision of astrometric reduction on
object CCD images is reduced. To improve the
astrometry of space objects, the maximum
entropy method is adopted for image
restoration, with the apriori PSF (Point Spread
Function) models. The measurement errors of
objects before and after restoration are
compared to investigate the effect and efficiency
of image restoration. The experiment results
indicate that the influences of imaging
degradation are reduced and the astrometric
precision of space objects is improved with the
maximum entropy method.

5 1655, H 222 %

Searching For Space Debris In GEO

SUN RY, ZHAO Chang-Yin

& 14 H7:2 01418

Space Debris Research and Application

A  method combined with geometrical
morphology identification and linear correlation
is adopted for the data calibration of IADC (the
Inter —Agency Space Debris Coordination
Committee) Al23.4. The main aim for this action
is detecting the debris in GEO region. During
calibration, the pointing errors of telescope are
corrected , and 1137 detection are obtained
from the raw CCD images. Finally 139 tracklets
are acquired, of which 116 tracklets are
correlated with the catalogue. The distributions
of magnitude, semi-major axis, inclination and
longitude of ascending node of these objects are
obtained as well.

5 166 5%, H 22204

A Robotic Identification Method For Space
Object Tracking

XuZ ,LWu, XWang
HA : 1, T4 : 399-408

2WIL , SIUBFR : Proceedings of the 27th
Conference of Spacecraft TT&C Technology in
China

A practical method is proposed for the robotic
identification and capture of space object in
tracking mode. Method chooses proper tracking
speed of the telescope and exposure time of the
sensor to achieve the image which generates
significant difference between the static and
moving objects. Algorithm, which recognizes
moving object with single frame and correlate
moving path on multiple frames, drastically
reduces the computational resources compared
to the traditional image-differencing method.
Path correlation methods are given separately
for both low and high altitude object. Practical
experiments show that the method is effective
and convenient, realizes the fully robotic
tracking for electro-optical facilities well as the
key technology for the network observation
system.

%1675, 22024

Design And Implementation Of CNEOST Image
Database Based On Nosql System

WANG, X

%:38 Hf: 2 TR:211-221

Chinese Asronomy and Astrophyscs

The China Near Earth Object Survey Telescope is
the largest Schmidt telescope in China, and it
has acquired more than 3 TB astronomical
image data since it saw the first light in 2006.
After the upgrade of the CCD camera in 2013,
over 10 TB data will be obtained every year. The
management of the massive images is not only
an indispensable part of data processing
pipeline but also the basis of data sharing. Based
on the analysis of requirement, an image
management  system is  designed and
implemented by employing the nonrelational
database.
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Orbit Determination With Mixture
Observations Of Multiple Objects

Wang X

%: 55 Hf: 6 T0: 488-497

Acta Astronomica Sinica

In the operational orbit determination with
optical measurements of space ob jects, some
observations of different ob jects are tagged as
the same ob ject. For this kind of data, the orbit
improvement according to the tag is failed
because of the composition of multiple objects.
A method is proposed from the view of
maximum likelihood, and it combines the orbit
improvement and identification by employing
the EM (Expectation Maximum) method. In the
implementation of this method, a robust
estimation is also given. Corresponding
numerical simulations show that the method is
feasible, effective, and convenient.

% 1695, 222 %

Improving The Precision Of Astrometry For
Space Debris

Sun, RY (Sun, Rongyu); Zhao, CY (Zhao,
Changyin); Zhang, XX (Zhang, Xiaoxiang)
ASTRONOMICAL JOURNAL
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The data reduction method for optical space
debris observations has many similarities with
the one adopted for surveying near-Earth
objects; however, due to several specific issues,
the image degradation is particularly critical,
which makes it difficult to obtain precise
astrometry. An automatic image reconstruction
method was developed to improve the
astrometry precision for space debris, based on
the mathematical morphology operator. Variable
structural elements along multiple directions are
adopted for image transformation, and then all
the resultant images are stacked to obtain a final
result. To investigate its efficiency, trial
observations are made with Global Positioning
System satellites and the astrometry accuracy
improvement is obtained by comparison with
the reference positions. The results of our
experiments indicate that the influence of
degradation in astrometric CCD images is
reduced, and the position accuracy of both
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objects and stellar stars is improved distinctly.
Our technique will contribute significantly to
optical data reduction and high-order precision
astrometry for space debris.

Research and application of

satellite precise orbit

5 1705, 222 %

An Orbit Determination Method Using Data
Before And After Satellite-Rocket Separation

MAO YX; MA lJing yuan ,ZHANG lJing , SONG
Ye-zhi

% 1 35Hf: 12 T 1360-1366

Journal of Astronautics

In a satellite launch task using spring separation
mode the satellite obtains a velocity increment
produced from the separating force of spring
data of two segments before and after the
epoch of satellite-rocket separation are not in
the same orbit and c;an' t he used to c;alc;ulate
the orbit together by using traditional method.
To solve the problem a new method improved
method of perturbed initial orbit determination
based on Unit Vector Method is proposed to
solve a position vector and two velocity vectors
simultaneously in this paper. The results of
simulated and measured data show that the
method c;an realize  combined  orbit
determination by using the measured data of
two different orbits before and after the
satellite-rocket separation. Because the orbit
determination data is inc;reased the ac;c;urac;y
of initial orbit determination in injection phase is
also improved.

%1714, #£222%

Recognition Of Free-Flight Trajectory And Rapid
Early Warning

Yang D; Xu Jin; Chen Wushen

%: 55 Hf: 3 T0: 256-267

Acta Astronomica Sinica

A processing approach is proposed to identify
the free-flight missiles and derive the launch and
landing locations based on the orbital motion
characteristics of the missiles. In this approach,
the orbital elements of the target missile are
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obtained by tracking the target in space, and
recording the real-time orbital measurements
using ground-based early-warning radar. The
method has two parts: the two-body model and
perturbation correction. The results indicate
that, the approach has a fast convergence rate
after just 6~8 times of iterations, and the
calculation can satisfy the highly time-sensitive
requirement of the early warning of missiles.

BB 1725, Han %

Timing Design of High-speed Mosaic CCD
Camera

Zheng XL , YAO Dazhi , HUA Yuanyuan LIU Wei

MEN Jinrui

%: 34 H8:3 T0:210-212

Optoelectronic technology

The high-speed mosaic CCD camera is badly
needed in China’s Space Object and Debris
Observation currently. The research on camera
promotes the development capacity of China’s
high-speed mosaic CCD camera.With focus on
the timing design of 16 channel high-speed
mosaic CCD camera, the measured results of
camera and application prospect of the camera
are discussed

IV. Planetary Sciences and Deep Space Exploration

Near Earth Object Survey and Solar

System Bodies
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CCD Photometry Of Distant Active Comets
228P/LINEAR, C/2006 S3(LONEOS) And
29P/Schwassmann-Wachmann 1

Shi, JC (Shi, J. C.); Ma, YH (Ma, Y. H.); Zheng, JQ
(zheng, J. Q.)

MONTHLY NOTICES OF THE ROYAL
ASTRONOMICAL SOCIETY

%: 441 HA: 1 T0: 739-744

We presentphotometric investigations of three
distant active comets, 228P/LINEAR, C/2006 S3
Lowell Observatory Near-Earth-Object Search
(LONEOS) and 29P/Schwassmann-Wachmann 1.
The data were obtained with the 1-m optical
telescope at Lulin Observatory in Taiwan on
2011 February 5 and 6. These comets were
observed at heliocentric distances larger than 3
au, all of them appeared to be active. By
cometary morphological and photometric

studies, the upper limits of the nuclei radii were
derived. Also, the surface brightness profiles, Af
rho parameters, mass production rates and the
coma colours were measured. Finally, we
discussed possible driver of activity in comets.

Ephemerial Astronomy and

Astronomical Reference System

F 1745, £ 222 %

Comparisons And  Evaluations Of JPL
Ephemerides

Deng XM, Fan Min ,Xie Yi

%: 54 HB: 38 T3: 330-341

Chinese Astronomy and Astrophysics

In the light of the wide applications of a series of
ephemerides developed by the Jet Propulsion
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Laboratory (JPL) of the National Aeronautics and
Space Administration (NASA) of the USA to many
aspects like the deep-space navigation and
interplanetary exploration, it is necessary to
make comparisons of their contents, applicable
ranges, realizations and maintenances. In view
of the fact that the explorations of the Venus
and Mars are expected to carry out in China,
their dynamical models and the adopted
observational data are analysis by taking the
DE405, DE421 and DE423 to be the examples.
From the evaluations of the accuracies and
performances of the above-mentioned
ephemerides of different editions, their effects
on the probes orbiting around the Venus or
Mars are empbhatically discussed, and a
suggestion is given for their use that as far as the
Venus missions are concerned, the use of the
DE423 is recommend, and that the use of the
DE421 or DE423 is recommended for the Mars
Missions.

g 175 5, H 22024

The Status And Trends Of Testing Relativity In
Highly Accurate Level: Tests In The Solar System
Deng XM; Xie Yi

%32 HA: 2 TQ: 227-245

Progress in Astronomy

With the development of the unprecedented
techniques for  observations and the
improvement of the advanced methods for
measurements, general relativity has passed all
of the tests in the solar system with flying colors,
which included Einstein equivalence principle,
the light deflection, the Shapiro time delay and
the perihelion advance of Mercury. Even the
gravitational wave predicted by the general
relativity has been detected by using the timing
model of binary pulsar systems indirectly.
However, there are many important reasons to
question the validity of general relativity and to
determine where it will be violated. Thus,
high-precision experiments in the solar system
offer some new opportunities for probing
gravitation in the spacetime. In this paper, the
development status and trends of general
relativity and its experimental tests are reviewed
and outlooked, which include the main research
content on highly accurate experimental tests of
general relativity and some plan and progress in
deep space missions for testing it. First of all,
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Einstein equivalence principle and its tests is
presented. This principle is the cornerstone of
the general relativity and it contains three parts:
the weak equivalence principle, the local Lorentz
invariance and the local position invariance.
Second, experimental tests of relativistic
gravitation's theories are discussed, which are
mainly focused on measuring the parametrized
post-Newtonian  parameters. Focusing on
Chinese deep space missions in the future, we
give some advices on their application to
gravitational tests.

5176 5%, H 2224

Spacecraft Doppler Tracking With Possible
Violations Of LLI And LPI: A Theoretical
Modeling

Deng, XM (Deng, Xue-Mei); Xie, Y (Xie, Yi)

%: 14 Hf: 3 T2: 319-328

RESEARCH IN ASTRONOMY AND ASTROPHYSICS
Currently two-way and three-way spacecraft
Doppler tracking techniques are widely used and
play important roles in control and navigation of
deep space missions. Starting from a one-way
Doppler model, we extend the theory to
two-way and three-way Doppler models by
making them include possible violations of the
local Lorentz invariance (LLI) and the local
position invariance (LPI) in order to test the
Einstein equivalence principle, which is the
cornerstone of general relativity and all other
metric theories of gravity. After taking the finite
speed of light into account, which is the
so-called light time solution (LTS), we make
these models depend on the time of reception
of the signal only for practical convenience. We
find that possible violations of LLI and LPI cannot
affect two-way Doppler tracking under a linear
approximation of LTS, although this
approximation is sufficiently good for most cases
in the solar system. We also show that, in
three-way Doppler tracking, possible violations
of LLI and LPI are only associated with two
stations, which suggests that it is better to set
the stations at places with significant differences
in velocities and gravitational potentials to
obtain a high level of sensitivity for the tests.
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Preliminary Limits On A Logarithmic Correction
To The Newtonian Gravitational Potential In
The Solar System

Deng, XM (Deng, Xue-Mei); Xie, Y (Xie, Yi)
ASTROPHYSICS AND SPACE SCIENCE

#%:350 ; Hf: 1 ; T@: 103-107

Using the supplementary advances of the
perihelia provided by INPOP10a (IMCCE, France)
and EPM2011 (IAA RAS, Russia) ephemerides,
we obtain preliminary limits on a logarithmic
correction to the Newtonian gravitational
potential in the solar system. This kind of
correction may originate from fundamental
frameworks, like string theories or effective
models of gravity due to quantum effects and
the non-local gravity scheme. We estimate
upper limit of Tohline-Kuhn-Kruglyak parameter
lambda and lower bound of Fabris-Campos
parameter alpha, which parametrize the
correction and connect each other by alpha
lambda=-1. In our estimation, we take the
Lense-Thirring effect due to the Sun's angular
momentum and the uncertainty of the Sun's
quadrupole moment into account. These two
factors were usually absent in previous works.
We find that INPOP10a yields the upper limit as
alpha=-(0.66 +/- 5.82)x10(-4) kpc(-1) [or the
lower limit as lambda=(0.15 +/- 8.76)x10(5) kpc]
while EPM2011 gives alpha=(0.52 +/-
1.74)x10(-4) kpc(-1) [or the lower limit as
lambda=-(0.19 +/- 3.29)x10(5) kpc]. The limits of
[lambda| are greater than the result based on
the rotation curves of spiral galaxies by about 3
orders of magnitude, indicating its effects might
be screened in high density regions.

5 178 %%, 222 %

Statistics And Dynamical Stability Of Observed
Triple Stars

Xia F
% 482 ; T: 95-100

The Tenth Pacific Rim Conference on Stellar
Astrophysics

In this paper, the dynamical stability of totally
127 observed triple stars and the statistical
characteristics on mass parameters, orbital
elements of these systems are studied. Using
five stability criteria and numerical simulation of
three-body evolution, most of the 127 triple
stars are determined to be stable. The statistical

conclusions on the observed systems are
summarized: most of the observed triple stars
have strong hierarchical configuration, the
systems with very large period ratio usually have
an inner eccentricity close to zero, most systems
have two bodies with comparative mass and
there is few system has a low mass third body. In
the end of this paper, the stable systems with
small parameters (e.g. small distance ratio, small
eccentricity) are listed.

%179 5, H 2224

The Empirical Mass-Luminosity Relation
Xia F
%482 ; TR: 77-79

ASP Conference Series

The Tenth Pacific Rim Conference on Stellar
Astrophysics The recent works devoted to
improving empirical Mass-Luminosity Relation
(MLR) for main sequence stars are reviewed in
this paper. In the mass-luminosity plane, the
observational data are  subjected to
non-negligible errors in both coordinates with
different dimensions. In order to obtain more
reliable results, a more reasonable
weight-assigning scheme is needed. Such a
scheme is developed, with which each data
point can have its own due contribution. For low
mass  stars  (smaller than _ 1M_),
three-piecewise continuous improved MLRs in K,
J and H bands are obtained respectively. For
visual band, improved MLR for stars with mass
spanning from 0.12M_ to 22.89 M_, and
improved MMLR (mass-metallicity-luminosity
relation) for low mass stars which is based on
our K band MLR and available observational
metallicity data are provided. Further
improvements of MLR would have to come from
future observations.

5 18045, 222 %

Revisiting Three Blue Straggler Binaries

Wang, XL , {ERIFR
5:482 ; H 1 173:271-274
ASP Conference Series
For blue stragglers in binary systems, two kinds
of origin mechanisms, i.e., collision and mass
transfer, are theoretically predicted and
companion mass is one of the most important
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probes to distinguish their origin mechanisms.
By fitting the revised Hipparcos Intermediate
Astrometric Data, we obtain the astrometric
orbits of three single-lined spectroscopic
binaries (HIP 39903, 55022, and 59750) with
blue stragglers.

518145, H 2224

Hipparcos Photocentric Orbits And Component
Masses Of 9 Double-Lined Spectroscopic
Binaries

Ren,SL , EBEEN , =M,

%:482 ; H : 1 73: 147-150

ASP Conference Series

For double-lined spectroscopic binaries (SB2s) in
the 9th Catalogue of Orbits of Spectroscopic
Binaries with reliable spectroscopic orbits of
period between 50 days and 3.2 vyears,
photocentric orbits are determined by fitting the
revised Hipparcos Intermediate Astrometric
Data in our present work. After a stringent
assessment and screening process, we accept
photocentric orbits of 9 systems.

% 182 £, H222%

On The (Im)Possibility Of Testing New Physics
In Exoplanets Using Transit Timing Variations:
Deviation From Inverse-Square Law Of Gravity

Xie, Y (Xie, Yi); Deng, XM (Deng, Xue-Mei)
MONTHLY NOTICES OF THE ROYAL
ASTRONOMICAL SOCIETY

%:438 ; HB: 2 ; T3:1832-1838

Ground-based and space-borne observatories
studying exoplanetary transits now and in the
future will considerably increase the number of
known exoplanets and the precision of the
measured times of transit minima. Variations in
the transit times can not only be used to infer
the presence of additional planets, but might
also provide opportunities for testing new
physics in the places beyond the Solar system. In
this work, we take deviation from the
inverse-square law of gravity as an example,
focus on the fifth-force-like Yukawa-type
correction to the Newtonian gravitational force
which parameterizes this deviation, investigate
its effects on the secular transit timing variations
and analyse their observability in exoplanetary
systems. It is found that the most optimistic
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values of Yukawa-type secular transit timing
variations are at the level of similar to 0.1 s per
year. Those values unfortunately appear only in
rarely unique cases and, most importantly, they
are still at least two orders of magnitude below
the current capabilities of observations. Such a
deviation from the inverse-square law of gravity
is likely too small to detect for the foreseeable
future. Meanwhile, systematic uncertainties,
such as the presence of additional and unknown
planets, will likely be exceptionally difficult to
remove from a signal that should be seen.

5 1834, H222%

Determination Of Reference Catalogs For
Meridian  Observations Using  Statistical
Method

Lizy

Acta Astronomica Sinica

#%: 55 HA: 5 T0: 415-426

The meridian observational data are useful for
developing high-precision plan- etary
ephemerides of the solar system. These
historical data are provided by the jet propul-
sion laboratory (JPL) or the Institut De
Mecanique Celeste Et De Calcul Des
Ephemerides (IMCCE). However, we find that
the reference systems (realized by the
fundamental cata- logs FK3 (Third Fundamental
Catalogue), FK4 (Fourth Fundamental Catalogue),
and FK5 (Fifth Fundamental Catalogue), or
Hipparcos), to which the observations are
referred, are not given explicitly for some sets of
data. The incompleteness of information
prevents us from eliminating the systematic
effects due to the different fundamental
catalogs. The pur- pose of this paper is to specify
clearly the reference catalogs of these
observations with the problems in their records
by using the JPL DE421 ephemeris. The data for
the correspond- ing planets in the geocentric
celestial reference system (GCRS) obtained from
the DE421 are transformed to the apparent
places with different hypothesis regarding the
reference cat- alogs. Then the validations of the
hypothesis are tested by two kinds of statistical
quantities which are used to indicate the
significance of difference between the original
and transformed data series. As a result, this
method is proved to be effective for specifying
the reference catalogs, and the missed
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information is determined unambiguously.
Finally these meridian data are transformed to
the GCRS for further applications in the
development of planetary ephemerides.

518445, H 2224

A Reduced Model For The Attenuation Of
Sound Due To Molecular Collisions

LI Bing , WUDJ

% 1 38 HH: 4 TA 368-371

JOURNAL OF HEBEI NORMAL UNIVERSITY
/Natural Science Edition

Based on a reduced two-fluid model for dry air

and water vapor , the effect of water vapor on

the attenuation of sound is studied. The results
show that for waves with frequencies much less
than the elastic collisional frequency between

dry air molecule and water vapor molecule , the
attenuation coefficient is insensitive to the

mixing ratio. When the wave frequency
becomes comparable or greater than the elastic

collisional frequency , the attenuation due to

water vapor becomes very strong. The result
may help to understand the effects of molecular
processes on the attenuation of sound.

% 185 &, #222%

Excitation Of Langmuir Waves By The Lower
Energy Cutoff Behavior Of Power-Law Electrons

Tang, JF (Tang, Jianfei); Wu, DJ (Wu, Dejin); Zhao,
GQ (Zhao, Guoging); Chen, L (Chen, Ling); Tan,
CM (Tan, Chengming)

ASTROPHYSICS AND SPACE SCIENCE

%:353 HA: 1 73: 131-135

Langmuir waves (LWs), which are believed to
play a crucial role in the plasma emission of
solar radio bursts, can be excited by streaming
instability of energetic electron beams. However,
solar hard X-ray observations imply that the
energetic flare electrons usually have a
power-law energy distribution with a lower
energy cutoff. In this paper, we investigate LWs
driven by the power-law electrons. The results

show that power-law electrons with the
steepness cutoff behavior can excite LWs
effectively because of the population inversion
distribution below the cutoff energy (E (c) ). The
growth rate of LWs increases with the steepness
index (delta) and decreases with the power-law
index (alpha). The wave number of the fastest
growing LWs (k lambda (D) ), decreases with the
characteristic velocity of the power-law
electrons () and increases with the thermal
velocity of ambient electrons (v (T) ). This can be
helpful for us to understand better the physics
of LWs and the dynamics of energetic electron
beams in space and astrophysical plasmas.

5 1865, 222 %

MHD Simulation Of Energy Transfer Across
Magnetopause During Sudden Changes Of The
IMF Orientation

Jing, H (Jing, H.); Lu, JY (Lu, J. Y.); Kabin, K (Kabin,
K.); Zhao, JS (Zhao, J. S.); Liu, ZQ (Liu, Z. -Q.);
Yang, YF (Yang, Y. F); Zhao, MX (Zhao, M. X.);
Wang, M (Wang, M.)

PLANETARY AND SPACE SCIENCE

#: 97 TQ: 50-59

A three-dimensional adaptive
magnetohydrodynamic (MHD) model is used to
investigate the energy flow from the solar wind
to the magnetosphere in response to sudden
turnings of the interplanetary magnetic field
(IMF) on 5 June 1998. During this dynamic
period, the size of magnetospheric cavity and
the energy input fluctuated enormously. Due to
the positive earth dipole tilt angle during the
event, the distribution of energy transfer
between northern and southern hemispheres of
magnetopause is asymmetrical, with most
energy transferred in the north hemisphere
sunward of X-GSE > ORE. The electromagnetic
and mechanical energy inputs increase rapidly
after the arrival of an interplanetary shock,
while the electromagnetic energy rises much
more slowly after IMF turns from north to south.
With a nearly invariable By component of IMF,
under southward IMF the most electromagnetic
energy is transferred near the plane anti-parallel
to IMF clock angle, the most significant
mechanical energy input occurs in the polar
cusp of north hemisphere. In contrast, for
northward IMF the electromagnetic energy is
mostly transferred near the plane perpendicular
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to IMF clock angle, mechanical transferred
energy occurs near equatorial plane of dayside
magnetopause. Analyzing the distribution of the
Poynting flux we show that the high-latitude
reconnection causes different types of
electromagnetic energy transfers into the
magnetosphere during northward IMF especially
with a large By component. It is also shown that
the traditional energy transfer parameters from
solar wind conditions do not include any of
residual or hysteresis effects; therefore
sometimes they do not reflect the right
response to the solar wind variations. (C) 2014
Elsevier Ltd. All rights reserved.

5187 5, H 22024

Effect Of Alfven Waves On The Growth Rate Of
The Electron-Cyclotron Maser Emission

Wu, DJ (Wu, D. J.)

PHYSICS OF PLASMAS

%: 21 Hi: 6 #E S 064506

By using the non-relativistic approximation for
the calculation of growth rates, but taking
account of the weakly relativistic modification
for the electron-cyclotron resonance condition,
it is shown that the effect of Alfven waves (AWs)
on the electron-cyclotron maser emission leads
to the significant increase of the O-mode growth
rate, but has little effect on the X-mode growth
rate. We propose that this is because the
O-mode wave has the field-aligned polarization
sense in the same as the field-aligned oscillatory
current, which is created by the field-aligned
oscillatory motion of the energetic electrons
caused via the presence of AWs. It is this
field-aligned oscillatory current that contributes
a novel growth rate to the O-mode wave but has
little effect on the X-mode wave.

55 188 &, H 2224

A Novel Mechanism For Electron-Cyclotron
Maser

Wu, DJ (Wu, D. J.); Chen, L (Chen, L.); Zhao, GQ
(zhao, G. Q.); Tang, JF (Tang, J. F.)
ASTRONOMY & ASTROPHYSICS

%: 566 X@kS: A138
Context. It has been a long-standing puzzle on

how to produce natural radio bursts of various
cosmic objects, ranging from remote active
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galactic nuclei and pulsars to the nearest solar
radio bursts and terrestrial auroral kilometer
radiations.

Aims. An electron-cyclotron maser (ECM) driven
by fast electron beams trapped in magnetic
fields has been suggested as a dominant
mechanism of producing natural high-power
radio radiation. However, there have been two
serious difficulties: the magnetization condition
of requiring the electron gyrofrequency over the
plasma frequency and the inversion condition of
the perpendicular velocity distribution of the
fast electrons, which has held back the
popularization of ECM in the astrophysical
community.

Methods. By including effects of self-generated
Alfven waves (AW) excited by the beam current,
this paper proposes a novel, self-consistent ECM
model.

Results. The results show that the self-generated
AW can effectively make a density-depleted duct,
in which the magnetization condition is easily
satisfied, and result in the inversion condition of
perpendicular velocity distribution of the beam
electrons.

Conclusions. This self-consistent ECM model can
effectively overcome the two difficulties, make
ECM very easily occur, and, hence, has greatly
interesting implications and general significance
in  radio astrophysics because of its
self-consistency, simplicity, and efficiency.

%5 189 £, H222%

A Model For Radio Emission From Solar Coronal
Shocks

Zhao, GQ (Zhao, G. Q.); Chen, L (Chen, L.); Wu,
DJ (Wu, D.J.)

ASTROPHYSICAL JOURNAL

5786 HE: 1 kS 47

Solar coronal shocks are very common
phenomena in the solar atmosphere and are
believed to be the drivers of solar type Il radio
bursts. However, the microphysical nature of
these emissions is still an open question. This
paper proposes that electron cyclotron maser
(ECM) emission is responsible for the generation
of radiation from the coronal shocks. In the
present model, an energetic ion beam
accelerated by the shock first excites the Alfven
wave (AW), then the excited AW leads to the
formation of a density-depleted duct along the
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foreshock boundary of the shock. In this
density-depleted duct, the energetic electron
beam produced via the shock acceleration can
effectively excite radio emission by ECM
instability. Our results show that this model may
potentially be applied to solar type Il radio
bursts.

g 190 5%, H 2224

Nonlinear Generation Of Kinetic-Scale Waves
By Magnetohydrodynamic Alfven Waves And
Nonlocal Spectral Transport In The Solar Wind

Zhao, JS (Zhao, J. S.); Voitenko, Y (Voitenko, Y.);
Wu, DJ (Wu, D. J.); De Keyser, J (De Keyser, J.)
ASTROPHYSICAL JOURNAL

%: 785 H: 2 L#AS: 139

We study the nonlocal nonlinear coupling and
generation of kinetic Alfven waves (KAWs) and
kinetic slow waves (KSWs) by
magnetohydrodynamic Alfven waves (MHD AWs)
in conditions typical for the solar wind in the
inner heliosphere. This cross-scale process
provides an alternative to the turbulent energy
cascade passing through many intermediate
scales. The nonlinearities we study are
proportional to the scalar products of wave
vectors and hence are called "scalar" ones.
Despite the strong Landau damping of kinetic
waves, we found fast growing KAWs and KSWs at
perpendicular wavelengths close to the ion
gyroradius. Using the parametric decay
formalism, we investigate two independent
decay channels for the pump AW: forward decay
(involving co-propagating product waves) and
backward decay (involving counter-propagating
product waves). The growth rate of the forward
decay is typically 0.05 but can exceed 0.1 of the
pump wave frequency. The resulting spectral
transport is nonlocal and anisotropic, sharply
increasing perpendicular wavenumbers but not
parallel ones. AWs and KAWs propagating
against the pump AW grow with about the same
rate and contribute to the sunward wave flux in
the solar wind. Our results suggest that the
nonlocal decay of MHD AWSs into KAWs and
KSWs is a robust mechanism for the cross-scale
spectral transport of the wave energy from MHD
to dissipative kinetic scales in the solar wind and
similar media.

0191 5, H 22024

Lower Energy Cutoff Behavior Of Negative
Power-Law Electrons And Electron-Cyclotron
Maser Emission

Tang JF

%55 HB: 1 TT: 99-100

Acta Astronomica Sinica

The electron-cyclotron maser (ECM) emission is
one of the most important radio emission
mechanisms in astrophysics. It was first pointed
out in the late 1950s. Because of the limitation
of the nonrelativistic resonant condition, it is
difficult to produce an amplified radiation that
can escape from plasma. The ECM instability has
been extensively applied to various coherent
radio-burst phenomena since Wu & Lee (1979)
utilized the weakly relativistic resonant
condition.

%0192 5, H 2224

Properties Of Short-Wavelength Oblique Alfven
And Slow Waves

Zhao, JS (Zhao, J. S.); Voitenko, Y (Voitenko, Y.);
Yu, MY (Yu, M. Y.); Lu, JY (Lu, J. Y.); Wu, DJ (Wu, D.
J)

ASTROPHYSICAL JOURNAL

%:793 ; #i: 2 ; M#ELS: 107

Linear properties of kinetic Alfven waves (KAWSs)
and kinetic slow waves (KSWs) are studied in the
framework of two-fluid magnetohydrodynamics.
We obtain the wave dispersion relations that are
valid in a wide range of the wave frequency. and
plasma-to-magnetic pressure ratio beta. The
KAW frequency can reach and exceed the
ion-cyclotron frequency at ion kinetic scales,
whereas the KSW frequency remains
sub-cyclotron. At beta similar to 1, the plasma
and magnetic pressure perturbations of both
modes are in anti-phase, so that there is nearly
no total pressure perturbations. However, these
modes also exhibit several opposite properties.
At high beta, the electric polarization ratios of
KAWs and KSWs are opposite at the ion
gyroradius scale, where KAWSs are polarized in
the sense of electron gyration (right-hand
polarized) and KSWs are left-hand polarized. The
magnetic helicity sigma similar to 1 for KAWs
and sigma similar to -1 for KSWs, and the ion
Alfven ratio R-Ai << 1 for KAWSs and R-Ai >> 1 for
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KSWs. We also found transition wavenumbers
where KAWSs change their polarization from
left-handed to right-handed. These new
properties can be used to discriminate KAWSs
and KSWs when interpreting kinetic-scale
electromagnetic fluctuations observed in various
solar-terrestrial plasmas. This concerns, in
particular, identification of modes responsible
for kinetic-scale pressure-balanced fluctuations
and turbulence in the solar wind.

193 5, H 2224

Excitation Of Kinetic Alfven Waves By Fast
Electron Beams

{£&: Chen, L (Chen, L.); Wu, DJ (Wu, D. J. p);

Zhao, GQ (Zhao, G. Q.); Tang, JF (Tang, J. F.);
Huang, J (Huang, J.)

ASTROPHYSICAL JOURNAL

%:793 H8: 1 JLEAE: 13

Energetic electron beams, which are ubiquitous
in a large variety of active phenomena in space
and astrophysical plasmas, are one of the most
important sources that drive plasma instabilities.
In this paper, taking account of the
return-current effect of fast electron beams,
kinetic Alfven wave (KAW) instability driven by a
fast electron beam is investigated in a finite-beta
plasma of Q < beta < 1 (where beta is the
kinetic-to-magnetic pressure ratio and Q =
m(e)/m(i) is the mass ratio of electrons to ions).
The results show that the kinetic resonant
interaction of beam electrons is the driving
source for KAW instability, unlike the case driven
by a fast ion beam, where both the kinetic
resonant interaction of beam ions and the
return-current are the driving source for the
KAW instability. KAW instability has a nonzero
growth rate in the range of the perpendicular
wave number, 0 < k(perpendicular to) <
k(perpendicular to)(u), and the maximum
growth rate, gamma(m), occurs between
0.5k(perpendicular to)(u) < k(perpendicular
to)(m) < 0.8k(perpendicular to)(u). Both the
maximal growing perpendicular wave number
k(perpendicular to)(m) and the maximal growth
rate gamma(m) depend sensitively on the
velocity of electron beam upsilon(b), and the
most favorable beam velocity occurs between 8
upsilon(A) < upsilon(b) < 10 upsilon(A). On the
other hand, the excited KAWs are weakly
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dispersive with k(perpendicular to) rho(i) < 1
and have the maximum growth rate at relatively
low perpendicular wave numbers in the range
0.3 < k(perpendicular to)(m) rho(i) < 0.6 for a
beam velocity upsilon(b) < 10 upsilon(A). A
possible application to the upward electron
beams in the terrestrial magnetosphere is briefly
discussed.

194 5%, H 2224

Comparison Of Two-Fluid And Gyrokinetic
Models For Kinetic Alfven Waves In Solar And
Space Plasmas

Yang, L (Yang, L.); Wu, DJ (Wu, D. J.); Wang, SJ
(Wang, S. J.); Lee, LC (Lee, L. C.)

ASTROPHYSICAL JOURNAL

%:792 H8: 1 LEAE: 36

An analytical comparative study of a two-fluid
and a gyrokinetic model of kinetic Alfven waves
(KAWSs) is presented for various solar and space
plasma environments. Based on the linear KAW
dispersion relation for gyrokinetics (Howes et al.
2006), the wave group velocity and
electromagnetic polarizations are obtained
analytically. Then the gyrokinetic wave
properties are compared with those of the
two-fluid model. The results show that both
models agree well with each other not only in
the long wavelength regime (>> the ion
gyroradius rho(i)) for all cases considered, but
also in wavelengths similar to rho(i) and <<rho(i)
(still much larger than the electron gyroscale) for
a moderate or low (less than or similar to 1) and
a high (>> 1) ion/electron temperature ratio
T-0i/T-Oe, respectively. However, the fluid model
calculations  deviate strongly from the
gyrokinetic model at scales <rho(i) for a
relatively low T-0i/T-Oe due to the electron
gyroradius effect. Meanwhile, the plasma beta(i)
can make the gyrokinetic dispersion relation of
KAWs become complex and sometimes have an
oscillation-like structure. With the inherent
simplicity of the fluid theory, these results may
improve our understanding of the applicability
of the two-fluid model, and may have important
implications for computer simulation studies of
KAWs in the solar and space plasma
surroundings.
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A Study Of Line Widths And Kinetic Parameters
Of lons In The Solar Corona

Zhao, GQ (Zhao, G. Q.); Wu, DJ (Wu, D. J.); Wang,
CB (Wang, C. B.)

ASTROPHYSICS AND SPACE SCIENCE

%:353 ; Hf: 2 ; T0:373-378

Solar extreme-ultraviolet (EUV) lines emitted by
highly charged ions have been extensively
studied to discuss the issue of coronal heating
and solar wind acceleration. Based on
observations of the polar corona by the
SUMER/SOHO  spectrometer, this  paper
investigates the relation between the line widths
and kinetic parameters of ions. It is shown that
there exists a strongly linear correlation
between two variables (sigma/lambda)(2) and M
(-1), where sigma, lambda and M are the
half-width of the observed line profile at , the
wavelength and the ion mass, respectively. The
Pearson product-moment correlation
coefficients exceed 0.9. This finding tends to
suggest that the ions from a given height of
polar corona have a common temperature and a
common non-thermal velocity in terms of
existing equation. The temperature and
non-thermal velocity are obtained by linear
least-square fit. The temperature is around 2.8
MK at heights of 57aEuro(3) and 102aEuro(3).
The non-thermal velocity is typical 21.6 km s(-1)
at height of 57akuro(3) and 25.2 km s(-1) at
height of 102aEuro(3).

5 196 %, 2225

Saturation Level Of Alfven Waves Driven By
Kelvin-Helmholtz Instability

Chen, L (Chen, Ling); Wu, DJ (Wu, Dejin); Zhao,
GQ (Zhao, Guoging); Huang, J (Huang, Jing)
CHINESE SCIENCE BULLETIN

%: 59 Hf: 28 T: 3536-3542

Alfv,n waves (AWs) can play an important role in
the macroscopic dynamics as well as in the
microscopic wave-particle interaction in various
magneto-plasma environments. A very wide
observed range of the relative amplitude of
magnetic fluctuations of AWs from lower than
10(-3) in the terrestrial magnetosphere up to
similar to 1 in the solar wind implies the
complexity of saturation mechanisms of AWs.
Taking account of the ion-neutral collision
damping in a partially ionized plasma, the

saturation level of AWs driven by the
Kelvin-Helmholtz (K-H) instability is investigated
in this paper. The intensified magnetic field due
to the excited AWs may result in the saturation
of the excited AWs when the growth rate is
balanced by the damping rate. An equation
determining the saturation level of the AWs is
obtained. The results show that, for a
fixed-frequency wave, the saturation level of the
AWSs considerably increases as the ionization
degree increases as well as the sheared-flow
velocity. On the other hand, for a fixed ionization
degree the saturation level of the AWs slightly
increases as the plasma beta increases but
decreases as the wave frequency increases.
These results have potential importance for us
to estimate the saturation level of AWs in space
and astrophysical plasmas.

%1975, H 2202 %

Streamers Generation By Small-Scale
Drift-Alfven Waves

Zhao, JS (Zhao, J. S.); Yu, MY (Yu, M. Y.)
PHYSICS OF PLASMAS

%: 21 HA: 10 @A S: 102302

Excitation of streamers by modulationally
unstable small-scale drift-Alfven wave (SSDAW)
is investigated. It is found that the excitation
depends strongly on the propagation direction
of the SSDAW, and the ion and electron
diamagnetic drift waves are both unstable due
to the generation of streamers. It is also shown
that zonal flows can be effectively excited by the
SSDAW with the propagation direction different
from that for streamer excitation. (C) 2014 AIP
Publishing LLC.
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Effects Of Inelastic Collisions On Alfven Waves
In Partially lonized Plasmas

Li, B (Li, Bing); Chen, L (Chen, Ling); Wu, DJ (Wu,
Dejin)

CHINESE SCIENCE BULLETIN

%: 59 Hf: 8 TQ: 740-746

Based on a three-component description of
partially ionized plasmas (i.e., electrons, ions,
and neutral atoms), effects of inelastic collisions
between ions (neutrals) and electrons on Alfv,n
waves (AWSs) in a partially ionized plasma are
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studied. It is shown that for a fixed ionizability ()
or a fixed inelastic collision parameter (chi, i.e.,
the ratio of the inelastic to elastic collision
frequency), the damping rate of AWs has a peak
value round k (z) v (A)/nu (in) 1, where k (z) is
the parallel wavenumber of AWs, v (A) is the
Alfv,n velocity, and nu (in) is the elastic collision
frequency between ions and neutrals. On the
other hand, the damping rate of AWs decreases
monotonously with the ionizability for a fixed
inelastic collision parameter, but has a peak
value when the inelastic collision parameter
varies for sufficiently small ionizability (). For
sufficiently large ionizability (), it is found that
the damping rate decreases with the inelastic
collision parameter. The results may help us to
understand the physics of AWs in partially
ionized plasmas.

199 %, 3222 %

Walen Test And De Hoffmann-Teller Frame Of
Interplanetary Large-Amplitude Alfven Waves

Chao, JK (Chao, J. K.); Hsieh, WC (Hsieh,
Wen-Chieh); Yang, L (Yang, L.); Lee, LC (Lee, L.
C)

ASTROPHYSICAL JOURNAL
%5 786 HB: 2 SCHAE: 149

In this study, three methods of analysis are
compared to test the Walen relation. Method 1
requires a good de Hoffmann-Teller ( HT) frame.
Method 2 uses three components separately to
find the frame that is slightly modified from
Method 1. This method is intended to improve
the accuracy of the HT frame and able to
demonstrate the anisotropic property of the
fluctuations. The better the relation is, the
closer the slope of a regression fitting the data
of plasma versus Alfven velocities is to 1.
However, this criterion is based on an average
HT frame, and the fitted slope does not always
work for the Walen test because the HT frame
can change so fast in the high-speed streams.
We propose Method 3 to check the Walen
relation using a sequence of data generated by
taking the difference of two consecutive values
of plasma and Alfven velocities, respectively.
The difference data are independent of the HT
frame. We suggest that the ratio of the
variances between plasma and Alfven velocities
is a better parameter to qualify the Walen
relation. Four cases in two solar wind streams

94

are studied using these three methods. Our
results show that when the solar wind HT frame
remains stable, all three methods can predict
Alfvenic fluctuations well, but Method 3 can
better predict the Walen relation when solar
wind contains structures with several small
streams. A simulated case also demonstrates
that Method 3 is better and more robust than
Methods 1 and 2. These results are important
for a better understanding of Alfvenic
fluctuations and turbulence in the solar wind.

Laboratory for Astrochemistry and

Planetary Sciences |
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The Petrology And Mineralogy Analysis Of
Noble Metal Alloys In The Inclusions Of
Chondrite: An Implication On The Evolution Of
The Solar Nebula

Wu YH; Xing Weifan; Xu Weibiao

%: 55 Hf: 2 T0: 105-115

Acta Astronomica Sinica

The Ca, Al-rich Inclusions (CAls) in chondrites are
believed to be the first solids to have formed in
the solar system which retain the original
information of the early solar nebula. However,
in-depth researches reveal that most inclusions
had experienced a complex history involving
partial melting and secondary alteration. Studies
on astrochemistry are focused on refractory and
chemically stable noble metal alloys in the CAI of
a CV meteorite (NWA 2140). The petrology and
mineralogy of the alloys are analyzed. The
compositional data analysis of the component
can imply the thermal history of the CAIl. Two
kinds of noble metal alloys are identified, the
primary condensates and secondary alteration
products of pre-existing metals, respectively.

% 201 £, H222%

Effects Of Spectralon Absorption On
Reflectance Spectra Of Typical Planetary
Surface Analog Materials

Zhang, H (Zhang, Hao); Yang, YZ (Yang, Yazhou);
Jin, WD (Jin, Weidong); Liu, CJ (Liu, Chujian); Hsu,
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WB (Hsu, Weibiao)

%: 22 HA: 18 T3: 21280-21291

OPTICS EXPRESS

Acquiring accurate visible and near-infrared
(VisNIR) reflectance values of atmosphereless
celestial bodies is very important in inferring the
physical and geological properties of their
surficial materials. When a calibration target
with inherent non-trivial absorption features is
used, the calibrated reflectance would
essentially always contain spurious spectral
features and the spectroscopic data may easily
be misinterpreted if the artifact is not properly
taken care of. We demonstrate with laboratory
reflectance measurements that the VisNIR
spectra of three typical planetary surface analog
materials, lunar simulant JSC-1A, olivine and
pyroxene grains, have an artificial peak at 2.1 mu
m when Spectralon-type plaque made of
polytetrafluoroethylene is used as the
calibration target in the NIR region. The degree
of severity of this artifact is dependent on the
strength of the 2.0 mu m absorption feature of
the mineral. Empirical methods are proposed to
remove this artifact to bring the spectra close to
that calibrated by a gold mirror which does not
have any conspicuous absorption features in the
NIR region. The correction methods may be
applied to reflectance data acquired by the
VisNIR imaging spectrometer onboard the Yutu
Rover of the Chinese Chang'E 3 lunar mission
which employed an onboard Spectralon-type
calibration target. (C) 2014 Optical Society of
America

58 20255, 2224

The Fuhe Chondrite

Hsu, WB (Hsu, W.); Li, S (Li, S.)

METEORITICS & PLANETARY SCIENCE

% 49 $57): SI TT: A174-A174

S W B #R: 77th Annual Meeting of the
Meteoritical-Society

This issue of the Meteoritical Bulletin reports on
1075 meteorites divided between 468
non-Antarctic and 607 Antarctic
meteorites.Written descriptions are given for
eight falls (Fuhe, Kemer, Lorton, Mason Gully,
Mifflin, Red Canyon Lake, Varre-Sai, and
Whetstone Mountains).Particularly notable are
descriptions and chemical data for 42 new iron

meteorites, many of which are unpaired. Also
reported are seven Martian meteorites totaling
1447.1 g (four non-Antarctic) and 14 lunar
meteorites totaling 9451 g(10non-Antarctic).
Other noteworthy meteorites include NWA 5958,
a C3.0-ung with an extremely 160-rich bulk
oxygen isotopic composition; Sayh al Uhaymir
493, an ungrouped achondrite with significant
ferric iron, and Northwest Africa 6704, an
unusual ungrouped achondrite characterized by
relatively ferroan mafic silicate minerals with
oxygen isotopic composition that plots within
the field for acapulcoites-lodranites. Also
reported are two new dense collection areas:
Biduna Blowhole in Australia and Stump Spring
in the United States. Antarctic meteorites
reported include those recovered by the
ANSMET (US) and NIPR (Japan) meteorite
recovery programs.

28 203 £, HE222%
Meteorites From Northwest Of China

Hsu, WB (Hsu, W.); Li, S (Li, S.)

METEORITICS & PLANETARY SCIENCE

& 49%5TI: SITT: A173-A173

77th Annual Meeting of the Meteoritical Society,
held September 7-12, 2014 in Casablanca,
Morocco. LPI Contribution No. 1800, id.5080
Published in Sep 2014

Numerous meteorites are recently found in gobi
deserts of Xinjiang province of China. Ten DCAs
have been reported in the region.

5 2045, HE2202%

New Dense Meteorite Collection Areas Were
Found In Lop Nur, Xinjiang

Li Shaolin; Hsu WB

%: 59HH: 217: 2091-2097

Chinese Science Bulletin

Xingdi, Argan, Loulan Yizhi and Lop Nur are four
dense meteorite collection areas newly found in
China. They are located on the east of the
Taklimakan Desert, Xinjiang. The geological and
morphological setting of these areas are suitable
to meteorites collection and 13 equilibrated
ordinary chondrites were first identified.
Compared to other typical desert meteorites,
these meteorites went through more intense
weathering, which may be result of the
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pre-coexisting high air humidity and evaporite.
Collecting meteorites in deserts have several
advantages over in Antarctic, and these dense
meteorite collection areas provide possibility for
mass collection of meteorites in desert of China.

g 205 5, H 22024

Mineralogy And Oxygen Isotope Compositions
Of A Ti-Rich Refractory Inclusion From The Ch
Chondrite Sau 290

A. C.Zhang, C. Ma, N. Sakamoto , Hsu, W. B. R.C.
Wang, and H. Yurimoto

45th Lunar and Planetary Science Conference

% 0,5 : 1,10 : 1230-1231

Titanium has oxidation states Ti4+,Ti3+, and Ti2+,
with the former two states observed innatural
minerals. Proportions of different
oxidationstates of Ti in minerals can be used to
trace the redoxconditions under which
Ti-bearing minerals formed.Since Ti is a
refractory element, refractory inclusionsin
chondrites, which are considered having formed
inthe very early solar system, often include
Ti-rich min-erals. Therefore, Ti behaves as one of
the few refracto-ry elements that have been
used to constrain the oxy-gen fugacity of the
early solar nebula and its variation. In the
literature, many investigations onvariation of the
redox conditions in the early solarnebula were
based on the data on Ti3+ /Titot values
ofpyroxene in refractory inclusions. Recently,
more attention has been paid to the various
Ti3+/Titotvalues between different minerals
with discovery ofnew Ti-rich mineralsand
applicationsof XANES technique. In this study,
we report Ti-mineralogy of a CAIl (designed as
A0031) fromthe CH chondrite SaU 290 and their
oxygen isotopic compositions, and discuss their
origins.

5 206 55, H 2224

Origin Of P-O-Rich Sulfide In Cm Chondrites:
More Constraints From Mineralogy And Oxygen
Isotope Compositions

A.C.Zhang S .Itoh .H.Yurimoto Hsu W.B.

HR: 1 T3: 1360-1361

45th Lunar and Planetary Science Conference,

held 17-21 March, 2014 at The Woodlands,
Texas. LPI Contribution No. 1777, p.1360
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Published in Mar 2014

P-O-rich sulfide in CM chondrites is an object
whose origin is still a subject of debate. Here, we
report its mineralogical features and O-isotope
compositions.

5207 &, H#H222%
Cellinoid Shape Model For Asteroids

Lu, XP (Lu, Xiaoping);_Zhao, HB (Zhao, Haibin);
You, Z (You, Zhong)

EARTH MOON AND PLANETS

%:112 Hf: 1-4 T3 73-87

The ellipsoid shape model plays an important
role in physical research on asteroids. However,
its symmetric structure cannot practically
simulate real asteroids. This article applies a
general shape model, named the cellinoid,
instead of the ellipsoid model to simulate the
asymmetric shape of asteroids. The cellinoid
shape model consists of eight octants of
ellipsoids having different semi-axes, with the
constraint that adjacent octants must have two
equal semi-axes in common. Totally, the shape
of the cellinoid model is controlled by six
parameters, not three as in the case of the
shape of the ellipsoid. Using this shape model,
the brightness of asteroids observed from the
Earth can be fitted numerically by the surface
triangularization of the cellinoid. The
Levenberg-Marquardt  algorithm is also
employed here to solve a nonlinear
minimization problem. Owing to the asymmetric
shape of the cellinoid, the physical parameters
of asteroids, such as the rotation period and
pole orientation, can be fitted more accurately
than in the case of the ellipsoid model. Finally,
this is confirmed numerically by applying the
shape to both synthetic light curves and real
light curves of asteroids. Additionally, the center
of mass and moment of inertia of the cellinoid
are analyzed explicitly.
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Rr Lyrae In Xstps: The Halo Density Profile In
The North Galactic Cap

Faccioli, L (Faccioli, L.); Smith, MC (Smith, M. C.);
Yuan, HB (Yuan, H. -B.); Zhang, HH (Zhang, H.
-H.); Liu, XW (Liu, X. -W.); Zhao, HB (Zhao, H. -B.);
Yao, JS (Yao, J. -S.)

ASTROPHYSICAL JOURNAL

&: 788 HA: 2 M@ S 105

We present a catalog of RR Lyrae stars (RRLs)
observed by the Xuyi Schmidt Telescope
Photometric Survey (XSTPS). The area we
consider is located in the north Galactic cap,
covering approximate to 376.75 deg(2) at a
approximate to 150 degrees and delta
approximate to 27 degrees. down to a
magnitude limit of i approximate to 19 Using the
variability  information afforded by the
multi-epoch nature of our XSTPS data, combined
with colors from the Sloan Digital Sky Survey, we
are able to identify candidate RRLs. We find 318
candidates, derive distances to them, and
estimate the detection efficiency. The majority
of our candidates have more than 12
observations, and for these we are able to
calculate periods. These also allow us to
estimate our contamination level, which we
predict is between 30% and 40%. Finally, we use
the sample to probe the halo density profile in
the 9-49 kpc range and find that it can be well
fitted by a double power law. We find good
agreement between this model and the models
derived for the south Galactic cap using the
Watkins et al. and Sesar et al. RRL data sets,
after accounting for possible contamination in
our data set from Sagittarius stream members.
We consider non-spherical double power-law
models of the halo density profile and again find
agreement with literature data sets, although
we have limited power to constrain the
flattening due to our small survey area. Much
tighter constraints will be placed by current and
future wide-area surveys, most notably ESA's
astrometric  Gaia mission. Our analysis
demonstrates that surveys with a limited
number of epochs can effectively be mined for
RRLs. Our complete sample is provided as
accompanying online material; as an example
the first few entries of each electronic table are
shown in the text.

5 209 5, H 2224

Spectral Diversity And Photometric Behavior Of
Main-Belt And Near-Earth Vestoids And (4)
Vesta: A Study In Preparation For The Dawn
Encounter

Hicks, MD (Hicks, Michael D.); Buratti, BJ (Buratti,
Bonnie J.); Lawrence, KJ (Lawrence, Kenneth J.);
Hillier, J (Hillier, John); Li, JY (Li, Jian-Yang); Reddy,
V (Reddy, Vishnu); Schroder, S (Schroeder,
Stefan); Nathues, A (Nathues, Andreas);
Hoffmann, M (Hoffmann, Martin); Le Corre, L (Le
Corre, Lucille); Duffard, R (Duffard, Rene); Zhao,
HB (Zhao, Hai-Bin); Raymond, C (Raymond,
Carol); Russell, C (Russell, Christopher); Roatsch,
T (Roatsch, Thomas); Jaumann, R (Jaumann,
Ralf); Rhoades, H (Rhoades, Heath); Mayes, D
(Mayes, Deronda); Barajas, T (Barajas, Tzitlaly);
Truong, TT (Thien-Tin Truong); Foster, J (Foster,
James); McAuley, A (McAuley, Amanda)

ICARUS

%: 235 I0: 60-74

In anticipation of the Dawn Mission to 4 Vesta,
we conducted a ground-based campaign of
Bessel BVRI filter photometry of five V-type
near-Earth asteroids over a wide range of solar
phase angles. We also obtained
medium-resolution optical spectroscopy (0.38
mu m < lambda < 0.92 mu m; R similar to 500) of
sixteen near-Earth and main-belt V-type
asteroids in order to investigate their spectral
diversity and to draw connections between
spacecraft data of Vesta and V-type asteroids.
Our disk-integrated photometry extended the
excursion in solar phase angle beyond the
maximum of 24 degrees available from Earth for
Vesta to 87 degrees, which is more typical of the
geometry during the Dawn approach and
mapping phases. The majority of our
broad-band observations were obtained at the
JPL 0.6-m Table Mountain Observatory but
multiple nights were also contributed by the
Calar Alto 1.2-m and 2.2-m telescopes, as well as
by the Purple Mountain 1-m Schmidt. Our
results include a determination of rotation
periods for 4 asteroids, identification of a binary
candidate and four new V-type asteroids,
including a confirmation of two main-belt V-type
asteroids beyond the Jupiter 1:3 resonance
(Cruikshank, D.P, Tholen, DJ., Bell, I.F,
Hartmann, W.K., Brown, R.H. [1991]. Icarus
89,1-13; Lazzaro, D. et al. [2000]. Science 288,
2033-2035; Roig, F., Gil-Hutton, R.[20061. Icarus
183(2), 411-419; Moskovitz, N.A., Jedicke, R.,
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Gaidos, E., Willman, M., Nesvorny, D., Fevig, R.,
Ivezic, Z. [2008]. Icarus 198,77-90). This latter
finding supports the hypothesis that some
vestoids may be crustal fragments of a disrupted
basaltic parent body compositionally similar to 4
Vesta. We also obtained rotationally resolved
medium resolution spectra of Vesta during the
Dawn orbit insertion phase, which will be
valuable for calibration and comparison of
spacecraft data. Modeling of a composite V-type
asteroid phase curve vyielded a generic
photometric model for V asteroids. We also find
that a significant amount of the spectral
diversity in the V class comes from changes in
solar phase angle. A fit of a composite solar
phase curve containing our vestoid observations,
previously published groundbased observations
of Vesta, and early disk-integrated Dawn
observations show important differences with
other asteroids. The macroscopic surface
roughness of V-type asteroids is significantly
larger than that of C-type or S-types (Helfenstein,
P., Veverka, J. [1989]. Physical characterization of
asteroid surfaces from photometric analysis. In:
Binzel, R., Gehrels, T., Matthews, M.S. (Eds.),
Asteroids Il. University of Arizona Press, Tucson,
pp. 557-593). This result is consistent with radar
studies showing that igneous rocky asteroids -
the E and V types - exhibit the largest surface
roughness (Benner, L et al. [2008]. Icarus
198,294-304). The effects of what appears to be
space weathering can be largely explained by
phase reddening in our collection of V-type
NEOs, but our finding that smaller vestoids,
which have shorter lifetimes, are more similar to
Vesta suggests that some type of alteration of
the surface through time occurs. Our
observations confirm that the south polar region
of Vesta has a more diogenitic composition than
its equatorial regions. The south pole, which is
dominated by a large impact feature, thus may
offer a view into the interior of Vesta. We derive
a visible phase integral of 0.44 +/- 0.02 and a
corresponding Bond albedo of 0.15 +/- 0.03
from our composite V-type asteroid solar phase
curve. (C) 2014 Published by Elsevier Inc.

g 210 5, H 222 %
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Astrometric Calibration Of The Xuyi Schmidt
Telescope Photometric Survey Of The Galactic
Anti-Center (XSTPS-GAC)

Zhang, HH (Zhang, Hui-Hua); Liu, XW (Liu,
Xiao-Wei); Yuan, HB (Yuan, Hai-Bo); Zhao, HB
(zhao, Hai-Bin); Yao, JS_(Yao, Jin-Sheng); Zhang,
HW (Zhang, Hua-Wei); Xiang, MS (Xiang,
Mao-Sheng); Huang, Y (Huang, Yang)

RESEARCH IN ASTRONOMY AND ASTROPHYSICS
%: 14 HA: 4 TQ: 456-470

We present astrometric calibration of the Xuyi
Schmidt Telescope Photometric Survey of the
Galactic Anti-center (XSTPS-GAC). XSTPS-GAC is
the photometric part of the Digital Sky Survey of
the Galactic Anti-center (DSS-GAC), which is a
photometric and spectroscopic sky survey, in
combination with LAMOST. In order to select an
astrometric reference catalog, we made
comparisons between the four widely used
astrometric catalogs, GSC2.3, USNO-B1.0,
UCAC3 and PPMXL. PPMXL shows relatively
small systematic errors in positions and more
homogeneous proper motion distributions
toward the Galactic Anti-center (GAC), and was
selected as the reference catalog. Based on the
high quality and bright reference stars that were
picked out from PPMXL, we performed a
4th-order polynomial fitting in image units, to
construct the transformation relation between
coordinates used by XSTPS-GAC and standard
coordinates, and to simultaneously correct the
image distortions in the CCD. Then we applied
the derived relation to all sources to obtain their
mean celestial coordinates based on the
International Celestial Reference System. For
bright point sources with r < 17.0 mag, the
accuracy of astrometric calibration could reach
about 80 mas for each of the g, r, i bands, with
systematic errors being less than 10 mas. But for
the faint sources at the brightness limit of the
survey, which was r similar to 19.0 mag, the
accuracy can still reach 200 mas. After
combining all observations, the final weighted
average coordinates could reach an accuracy of
less than 70 mas for bright stars. For faint stars,
the rms residuals of weighted coordinates
decrease to similar to 110 mas. The final
combined XSTPS-GAC coordinates show a good
consistency with the Sloan Digital Sky Survey.
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A Three-Dimensional Extinction Map Of The
Galactic Anticentre From Multiband
Photometry

Chen, BQ (Chen, B. -Q.); Liu, XW (Liu, X. -W.);
Yuan, HB (Yuan, H. -B.); Zhang, HH (Zhang, H.
-H.); Schultheis, M (Schultheis, M.); Jiang, BW
(Jiang, B. -W.); Huang, Y (Huang, Y.); Xiang, MS
(Xiang, M. -S.); Zhao, HB (Zhao, H. -B.); Yao, JS
(Yao, J. -S.); Lu, H (Lu, H.)

MONTHLY NOTICES OF THE ROYAL
ASTRONOMICAL SOCIETY

%: 443 H5: 2 73: 1192-1210

We present a three-dimensional extinction map
in the r band. The map has a spatial angular
resolution, depending on latitude, between 3
and 9 arcmin and covers the entire Xuyi Schmidt
Telescope Photometric Survey of the Galactic
Anticentre (XSTPS-GAC) survey area of over
6000 deg(2) for Galactic longitude 140 < | < 240
deg and latitude -60 < b < 40 deg. By
cross-matching the photometric catalogue of
the XSTPS-GAC with those of 2MASS and WISE,
we have built a multiband photometric stellar
sample of about 30 million stars and applied
spectral energy distribution (SED) fitting to the
sample. By combining photometric data from
the optical to the near-infrared, we are able to
break the degeneracy between the intrinsic
stellar colours and the amounts of extinction by
dust grains for stars with high photometric
accuracy, and trace the extinction as a function
of distance for low Galactic latitude and thus
highly extincted regions. This has allowed us to
derive the best-fitting extinction and distance
information of more than 13 million stars, which
are used to construct the three-dimensional
extinction map. We have also applied a
Rayleigh-Jeans colour excess (RJCE) method to
the data using the 2MASS and WISE colour (H -
W?2). The resulting RIJCE extinction map is
consistent with the integrated two-dimensional
map deduced using the best-fitting SED
algorithm. However for individual stars, the
amounts of extinction yielded by the RICE
method suffer from larger errors than those
given by the best-fitting SED algorithm.

2125, 2202 %

GRB 140219A: Xuyi And Nanshan Upper Limits
D. Xu (DARK/NBI), Wei,D.-M. H.-B. Zhao, Y. Xia

(PMO), C.-H. Bai, X.

Zhang, H.-B. Niu, A. Esamdin, L. Ma (XAQ), Y.
Osorio (NOT)

GCN CIRCULAR

Hf : 15873

We observed the whole IPN field and its
surrounding region of GRB 140219A (Hurley et
al., GCN 15864). The first epoch was done at
~15:40 UT on 2014-02-20 using the 1m
telescope located at Xuyi, Jiangsu,

China, equipped with a 3x3 deg”"2 CCD camera.
The second epoch was done at ~17:50 UT on
2014-02-20 using the 1m telescope located at
Nanshan, Xinjiang, China, equipped with a
1.2x1.2 deg”2 CCD camera. For both epochs, a
series of R-band 120s exposures were
obtained.The depths of the images of the two
epochs are largely comparable and it has R~19
mag. Within the IPN field, we found two
relatively bright sources, but they can be ruled
out to be an afterglow by cross checking the
Xuyi, Nanshan, and DSS images. A third epoch
was done at the 2.5m Nordic Optical Telescope
(NOT) and the NOT images confirm the above
ruling-out. Therefore, assuming GRB 140219A is
a conventional cosmological burst happening
within the IPN field, its afterglow would be
fainter than R~19 mag at T~20 hrs post-burst,
which is a possible case according to previous
GRB follow-ups. Inspection of some

surrounding region of the IPN field also leads to
no credible afterglow candidate detection. For
the reported two Swift/XRT sources in the
central part of the IPN field (Mangano et al.,
GCN 15872), S2 is not present in the Xuyi and
Nanshan images as well, while S1 is a known
source.

Laboratory for Planetary Science and

Deep Space Exploration
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Shape, Thermal And Surface Properties
Determination Of A Candidate Spacecraft
Target Asteroid (175706) 1996 FG3

Yu, LL (Yu, LiangLiang); Ji, JH (Ji, Jianghui); Wang,
S (Wang, Su)
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In this paper, a 3D convex shape model of
(175706) 1996 FG3, which consists of 2040
triangle facets and 1022 vertices, is derived from
the known light curves. The best-fitting
orientation of the asteroid's spin axis is
determined to be lambda = 237 degrees.7 and
beta = -83 degrees.8 considering the
observation uncertainties, and its rotation
period is similar to 3.5935 h. Using the derived
shape model, we adopt the so-called advanced
thermophysical model (ATPM) to fit three
published sets of mid-infrared observations of
1996 FG3, so as to evaluate its surface
properties. Assuming the primary and the
secondary bear identical shape, albedo, thermal
inertia and surface roughness, the best-fitting
parameters are obtained from the observations.
The geometric albedo and effective diameter of
the asteroid are reckoned to be p(v) = 0.045 +/-
0.002, D-eff = 1.69(-0.02)(+0.05) km. The
diameters of the primary and secondary are
determined to be D-1 = 1.63(-0.03)(+0.04) km,
respectively. The surface thermal inertia Gamma
is derived to be a low value of 80 +/- 40 Jm(-2)
s(-0.5) K-1 with a roughness fraction f(R) of
0.8(-0.4)(+0.2). This indicates that the primary
possibly has a regolith layer on its surface, which
is likely to be covered by a mixture of dust,
fragmentary rocky debris and sand. The
minimum regolith depth is estimated to be 5-20
mm from the simulations of subsurface
temperature distribution, indicating that 1996
FG3 could be a very suitable target for a sample
return mission.

g 214 5, H 22024

Formation And Internal Structure Of Terrestrial
Planets, And Atmospheric Escape

Jin S

%: 55 Hf: 6 TQ: 534-536

Acta Astronomica Sinica

As of 2014 April 21, over 1490 confirmed
exoplanets and 3705 Kepler candidates have
been detected. This implies that exoplanets may
be ubiquitous in the universe. In this paper, we
focus on the formation, evolution, and internal
structure of terrestrial planets, and the
atmospheric escape of close-in planets.
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Ground-Based Radar Detection Of Near-Earth
Asteroids

Zhang X; Ji Jianghui

%5:32 H8: 1 T0: 24-39

Progress in Astronomy

Ground-based radar detection may act as a
powerful means to determine the shape and
physical properties of the asteroids in our Solar
system. By measuring time delay and doppler
frequency of the received echoes, radar systems
provide information in ranging and radial
velocity of the asteroids. Over the past few
decades, more than 500 asteroids (mostly
near-Earth objects) were detected using radar
observations. There are two categories of radar
detection: (1) The continuous wave detection,
which is adopted to determine the roughness of
an asteroid's surface. (2) The delay-Doppler

detection , which is likely to produce its

three-dimensional model, and to define the
rotational state. In the delay-Doppler detection,
target asteroids are resolved in line-of-sight
distance and line-of-sight velocity, providing
two-dimensional images with spatial resolution
as fine as meter-scale. Besides radar detection,
several other techniques would also provide the
shape model of the asteroids, among which the
lightcurve inverse method is the most popular
one to do that. In comparison with other
methods, radar observation may have an
advantage on spacial resolution. The lightcurves
cannot reveal elaborate information on small
features, and the intermediate-scale features of
the inversed model are only suggestive. By
contrast, radar detection produces resolved
images. In this review, we present the radar
observation technique and the method for
reconstructing three-dimensional models of
asteroids from radar measurements. In addition,
we also provide several examples of asteroid
models by radar detection, and then compare
them with other observations for the shape
reconstruction for the asteroids.
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Planetary Population Synthesis Coupled With
Atmospheric Escape: A Statistical View Of
Evaporation

Jin, S (Jin, Sheng); Mordasini, C (Mordasini,
Christoph); Parmentier, V (Parmentier, Vivien);
van Boekel, R (van Boekel, Roy); Henning, T
(Henning, Thomas); Ji, JH (Ji, Jianghui)
ASTROPHYSICAL JOURNAL
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We apply hydrodynamic evaporation models to
different synthetic planet populations that were
obtained from a planet formation code based on
the core-accretion paradigm. We investigated
the evolution of the planet populations using
several evaporation models, which are
distinguished by the driving force of the escape
flow (X-ray or EUV), the heating efficiency in
energy-limited evaporation regimes, or both.
Although the mass distribution of the planet
populations is barely affected by evaporation,
the radius distribution clearly shows a break at
approximately 2R(circle plus). We find that
evaporation can lead to a bimodal distribution
of planetary sizes and to an "evaporation valley"
running diagonally downward in the orbital
distance-planetary radius plane, separating bare
cores from low-mass planets that have kept
some primordial H/He. Furthermore, this
bimodal distribution is related to the initial
characteristics of the planetary populations
because low-mass planetary cores can only
accrete small primordial H/He envelopes and
their envelope masses are proportional to their
core masses. We also find that the
population-wide effect of evaporation is not
sensitive to the heating efficiency of
energy-limited description. However, in two
extreme cases, namely without evaporation or
with a 100% heating efficiency in an evaporation
model, the final size distributions show
significant differences; these two scenarios can
be ruled out from the size distribution of Kepler
candidates.

521745, H222%

Near 3:2 And 2:1 Mean Motion Resonance
Formation In The Systems Observed By Kepler

Wang, S (Wang, Su); Ji, JH (Ji, Jianghui)
ASTROPHYSICAL JOURNAL
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The Kepler mission has released similar to 4229
transiting planet candidates. There are
approximately 222 candidate systems with three
planets. Among them, the period ratios of
planet pairs near 1.5 and 2.0 reveal that two
peaks exist for which the proportions of the
candidate systems are similar to 7.0% and 18.0%,
respectively. In this work, we study the
formation of mean motion resonance (MMR)
systems, particularly for the planetary
configurations near 3:2 and 2:1 MMRs, and we
concentrate on the interplay between the
resonant configuration and the combination of
stellar accretion rate, stellar magnetic field,
speed of migration, and additional planets. We
perform more than 1000 runs by assuming a
system with a solar-like star and three
surrounding planets. From the statistical results,
we find that under the formation scenario, the
proportions near 1.5 and 2.0 can reach 14.5%
and 26.0%, respectively. In addition, (M) over
dot = 0.1 x 10(-8) M-circle dot yr(-1) is propitious
toward the formation of 3:2 resonance, whereas
(M) over dot = 2 x 10(-8) M-circle dot yr(-1)
contributes to the formation of 2:1 resonance.
The speed-reduction factor of type | migration
f(1) >= 0.3 facilitates 3:2 MMRs, whereas f(1) >=
0.1 facilitates 2:1 MMRs. If additional planets
are present in orbits within the innermost or
beyond the outermost planet in a three-planet
system, 3:2:1 MMRs can be formed, but the
original systems trapped in 4:2:1 MMRs are not
affected by the supposed planets. In summary,
we conclude that this formation scenario will
provide a likely explanation for Kepler
candidates involved in 2:1 and 3:2 MMRs.

5 2184k, 222 %

The Configuration Formation Of Planetary
Systems Observed By Kepler

Wang, S, Ji, Jianghui
Volume 293, pp. 106-109
Proceedings IAU Symposium

The Kepler mission has found many planetary
systems, among them more than 80 systems
host three planet candidates which reveal a
configuration of near 4:2:1 mean motion
resonance. In this paper, we focus on the
configuration formation of resonant systems. As
shown from our model and N-body simulations,
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we find that 3:2 mean motion resonance always
forms at the early stage of star evolution and
planets undergo high rate of migration, while
2:1 mean motion resonance happens at the late
stage of the star formation, more often.

52194, H222%

Progress Of Thermophysical Investigations On
Asteroids

Ji JH; Yu Liangliang
2132 #f: 28-29 T: 104-108
Science & Technology Review

In this work, we review two kinds of
thermophysical models widely adopted in the
thermophysical investigations of asteroids, i.e.,
TPM and ATPM, and further discuss their
scientific applications and applicable scopes in
the investigations. In general, TPM can be used
to derive thermal inertia of the asteroid,
whereas ATPM can not only be applied to the of
thermophysical characteristics of the asteroids
such as thermal inertia, surface roughness, etc.,
but also reveal the YORP effect of asteroids. It is
shown that TPM and ATPM are applicable to
effective  exploration of the asteroids
thermophysical properties in terms of present
observation accuracy. The likely engineering
application for future asteroid missions is also
briefly discussed.

2205, HE2202%

Investigation Of Thermal Inertia And Surface
Properties For Near-Earth Asteroid (162173)
1999 Ju3

YU LL, JI Jiang-hui, WANG Su
Chinese Astronomy and Astrophysics

Volume 38, Issue 3, July—September 2014, Pages
317-329

In order to obtain the substantial information
about the surface physics and thermal property
of the target asteroid (162173) 1999 JU3, which
will be visited by Hayabusa 2 in a sample return
mission, with the Advanced Thermal Physical
Model (ATPM) we estimate the possible thermal
inertia distribution over its surface, and infer the
major material composition of its surface
materials. In addition, the effective diameter
and geometric albedo are derived to be Deff =

102

1.13 £ 0.03 km, pv = 0.042 + 0.003, respectively,
and the average thermal inertia is estimated to
be about (300 + 50) J m-2 s-0.5 K-1 According to
the derived thermal inertia distribution, we infer
that the major area on the surface of the target
asteroid may be covered by loose materials,
such as rock debris, sands, and so on, but few
bare rocks may exist in a very small region. In
this sense, the sample return mission of
Hayabusa 2 is feasible, when it is performed
successfully, it will certainly bring significant
scientific information to the research of
asteroids.

522145, H22%

BERCK L BHERTGERTR

Zhang, XW, lJiang Y, LIU Han, ZHANG Xunyu,
ZHOU Xiafeng, CHEN Yuan , TANG Xiao, WU
Yunzhao

# 21 7T 137-149
Earth Science frontiers

Lunar pyroclastic deposits (LPDs) originating
from the explosive volcanism represent the
deeper materials than the basalts in mare; they
arc the prior target for the lunar exploration.
Reflectance spectroscopy is an important tool to
study LPDs. We studied the spectrum of 29
LPDs which have been identified
previously,established the distinguishing
indicator of volcanic glass and proposed a new
idea to compare the relative contents of FeO
anTiO2among the glass-richLPDs.The result
shows that Sulpicius Uallus, Uauss, Walthcr A,

Birt E and Aristarchus arc glass-rich LPDs.The
titanium contents of Aristarchus, Sulpicius
Uallus and Birt E arc lower than those of
Walther A and Uauss.The Birt E has the
shallower absorption depth, and the left
shoulder moves to shorter wavelength at 1 um
band. It may be caused by the very low Fe’*
content of Birt E or by its more mature material.

5 2225, 0%

A Research On Tidal Evolution Of Extrasolar

Planets ( {iE30%E )
Dong Y
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Acta Astronomica Sinica

In this paper, we perform numerical simulations
to investigate the tidal evolution of three
single-planet systems, including WASP-43, GJ
1214, and Kepler-10 (in which KeplerlOc is
considered as a perturber), and two

multiple-planet systems, CoRoT-7 and Kepler-10.

For the three single-planet systems, the results
of the orbital evolution show that tidal decay
and circularization may play a very significant
role in shaping their final orbits. Especially, for
Kepler-I0Ob, considering the general relativity, a
perturbed companion, and the stellar
quadrupole, the results show that all these
effects can be ignored during the tidal evolution.
However, the above three kinds of effects, as
well as planetary tide, may contribute to the
apsidal precession for Kepler-lOb, whose
numerical precession period agrees quite well
with that of the prediction of theory.For the
two-planet cases, the tidal evolution of CoRoT-7
system is similar to previous works on the two
planets migrating into the host star as well as
circularization. But for Kepler-10 system,
Kepler-IOb may undergo orbital decay and
circularization due to its extremely approximate
to the host star. However, Kepler-IOc's orbit
simply performs slight oscillations in the
semi-major axis and eccentricity owing to its
much farther distance from the star than the
inner planet's. In order to compare our results
with those of CoRoT-7 system, we fabricate a

two-planet system based on Kepler-10 system,
in which Kepler-lIOc with an assumed nonzero
eccentricity is located in a closer place within
0.05 au, accompanied with Kepler-IOb whose
initial eccentricity is assumed to be zero. The
numerical results of orbital evolution for the
fabricated system are well consistent with the
tidal theory. Moreover, additional simulations
with alternative values of dissipation factor are
carried out to explore tidal evolution for two
planets of Kepler-10, whose outcomes may be
indicative of a possible range of 50 -200, and
show that the role of in the eccentricity may
solely affect the damping timescale rather than
the final semi-major axis. Furthermore,
considering the density comparable to
terrestrial planets in the solar system and the
previous models, we provide a possible
constraint on the mass of Kepler-lOc with 7
M.m2(20 M. (Mb isthe mass of the earth) from
the simulations.Finally, we make a discussion
about the stellar tide after the planetary tidal
evolution ends up for each system, which is
associated with the remaining lifetime of each
planet to predict its future. As well-known, the
tidal evolution may change the orbit of a planet,
as a result, and transit timing variations for a
transit planet possibly can be detected by
observation. We then introduce the research
progress on the transit timing variations in
extrasolar planets, and we present a preliminary
result.

103



Purple Mountain Observatory CAS

FERERRENEA

ERiR7ERFENIER
et 236
mE—2. B—EE
B E—EESC. B 197

250

223 222

200

150

100

50

2008EEF 2009%FEE 2010FEE 2011FE 20125FEF 2013FF 2014FF

104



Annual Research Report’2014

gl

FS *xB B REAA gHS RE

WUESI MR AT EE S 2%
B 1 , W&, 20 201410130392 =
BTN ERENEUR | &%, 855, BER, £
A | 201410116015 =
W) ; 4 S 43
e Uﬁﬁ?ﬁﬁ?ﬁﬁﬁﬁﬁ?ﬁ[ﬁ?ﬂﬂg i, BES, 28, X 201410372798 i
PEERBERREIMIRITTE %

AR FRERA R NIRRT 28, 5. KL
B 2014107496 5

105



Purple Mountain Observatory CAS

04 FEARMMRN. TE. TH-¥UX

s g & R
\ X | — | s EAR K RE::
BESTRA B8 | B | ex fg £ m g
5| ®|ic
FEF. BYURKRESEXAIERR 5 2 5 2
FEMERE. PFEREXERR 5 1 5 1
APHSRER BRI FEAR 10 4 7 2
ABEERIZ RERINEAST 13 7 10 5
B RN EIR S Lo = 27 13 22 9 1
B RFI=ER 60 27 49 19 (0|1]|0]O0
EEEM. EHFIEKEIHAR 2 1 1 0
BRI H 27 10 19 8
EXFHFHEEEHAR 5 3 4 2
ERPFRIEER AR 16 5 15 5
DF=SEERMAR 10 5 9 5
EXRFAT KR ALIOE 20 13 12 6 71211
BENG 14 6 13 5 2
RN NGB RN 94 43 73 31 02|23
=Sa B RS A LN TR 15 15 6 6 2
D EBEENRMNAHRR 2 2 0 0
CCD #8# i HIsLie = 1 1 0 0 1
RAXGHENZEBEIFESER 18 18 6 6 |0|1]|2]|0
I RAARERNFI AP R R AT 1 1 1 1
EMRNSEZAR 10 9 3 2
AFRFOAPHRSEE FAHAR 16 12 14 11
AAUETERZLE 7 4 3 2
AFRAR ST, 6 0 5 0
TENSMRATHRUELRE (&) 10 9 3 3
TERFENFE=EN 50 35 29 19 ([0]0|0]|O
EEfE
Hith iC2 (] 0 0 0 (0]oO 0
it 222 | 123 | 157 | 75 | 0 | 9 3

106




Annual Research Report’2014

FAPMETENFMBR N

300 A

259 260
250 b | [
200 - 170 [
5
15/ —
100 B
60
50 - | I B
O T T T T T I7
2007 08 09 10 11 12 13 14
2014 FEEBABME
R E S LERIHM | AEFFE E BEDK
TERA % =i B3 BMF
ExE4 140 54% 48 6490
R RIBEATSS 80 31% 40 14029
i =i 3 1% 2 35
i ABEi 1 4% 5 74
HO5 RS 25 10% 13 301
Hith 1 0% 1 20
=¥l 260 100% 109 20949

107



Purple Mountain Observatory CAS

FAME

F5 | B# wmEAN Bhr BRER BH
Racah Institute of
Rodolfo Physics, The Hebrew Low luminosity GRBs: A different class,
1 2014/6/16 Barniol Duran University of Jerusalem 1t shock breakout and afterglow
Detections of 7 faint gamma-ray pulsars &
¥ E PR LR EF RO constraints on neutron star moments of
2 2014/6/19 &% RABRF )/ NH 1t inertia with the Fermi-LAT
3 2014/6/25 | WILHR %HE Arizona XZEYER | BR HERA S BB R F IR
Relativistic Magnetohydrodynamics and
Los Alamos National Partice-in—Cell Studies of Magnetically
4 2014/7/22 Hui Li Laboratory Dominated Outflows
European ALMA Regional
Centre — Czech node, Role of plasmoids in energy cascades in
Astronomical Institute of magnetic reconnection in solar flares:
5 2014/10/28 | Miroslav Barta | Academy of Sciences )i Su by Modelling and relation to observations
Fine Structure of Flare Ribbons &
6 | 2014/11/27 | 1. Sharykin BRI FRLEEZ WP | L Electric Current
7 | 2014/11/27 | A. Struminsky | BREERIERTREBIAR | Bt Fermi GRO Solar Events
Space Research Group,
Universidad de Alcald,
E-28871 Alcald de OQur Recent Studies
8 2014/12/25 | Firoz, K. A. Henares, Spain Bt on High Energy Solar Particle Events
New Jersey Institute of The 1.6 m Off-Axis New Solar
9 2014/5/8 Philip R. Goode | Technology HIZ Telescope (NST) in Big Bear
BURERFER
LB TR Y O Simulating the in-situ condensation process
10 2014/6/26 B# CmPA 41 Sa by of solar prominences
David Observatoire de Paris, New views on the Andromeda
11 2014/3/5 Valls—Gabaud CNRS, IHEP, NAOC galaxy M31
University of California,
12 2014/3/24 Yuanyuan Su Irvine Bt Clusters of Galaxies in X-ray
The Search for Black Holes in
13 2014/7/2 Irwin, James A. | University of Alabama Globular Clusters
BB
14 2014/9/24 = EERXE al Blazars in the Fermi era
Ondrejov Observatory, Study of high—z Universe and GRBs with Gaia
15 2014/10/24 | Rene Hudec Czech Republic HI% and Photographic Sky Surveys
Unveiling the Massive Stars in
16 2014/12/25 | Hui Dong TIAA-CSIC the Galactic Centre
Lister The University of Recent Results from
17 2014/7/8 Staveley-Smith | Western Australia 4t the Australian SKA Site
University of Nevada,
18 2015/1/9 BEE Las Vegas The Magnetar central engine in GRBs
xE MR BAR Detection of the missing
19 2014/12/26 | G EY X & Bt baryons with Planck maps
Hh 2 A KU 2 i AR
20 | 2014/1/3 &R EHXRXE AR | 5REREERIEI

108




Annual Research Report’2014

5 H# wEA Bhr R BE
RECONSTRUCTING THE INITTAL DENSITY FIELD
21 | 2014/1/17 | F&m hERFERARKRE B+t OF THE LOCAL UNIVERSE
Galaxy—Galaxy Lensing Data Processing
22 | 2014/2/27 | B0 TR LR & k) and Filament-Galaxy Lensing
Accurate Cosmic Shear
23 | 2014/2/27 | Zhang Jun LB R PR | Measurement Method
Testing Galaxy Formation with Clustering
University of California, Statistics
24 2014/5/15 Ramin Skibba San Diego it and Halo Models at 0<z<1
Comparison of EPS Halo Merger Trees and
25 2014/5/29 E2yli | £ Ry s Statistics of Dark Matter Subhaloes
The massive satellite population
26 2014/7/10 TEy RERE R of Milky-Way sized galaxies
Simulating the Performance of
27 2014/8/28 Xin Bo LSST Project office the Large Synoptic Survey Telescope (LSST)
Swinburne University of
Technology, How to model the Universe in
28 2014/12/17 | Darren Croton Australia iR N easy steps (N>>1)
Sebastien Shanghai JiaoTong Evolution of the Dark matter and
29 2014/1/10 Foucaud University )i Su by stellar mass assembly through cosmic time
FERKE
BHEER T 5 REMETFR Microlensing: Marching Toward a Complete
30 2014/3/20 K5 B Census of Cold Exoplanet Population
Cold, Warm and Hot Molecular Gas
31 2014/7/18 Nanyao Lu Caltech in Infrared Galaxies
From Exoplanets to Cosmic Dawn with
32 2014/8/27 Jeff Wagg SKA 1t the Square Kilometre Array
Theoretical Investigations of GRB Host
Galaxies
33 2014/9/12 FHRR Kyushu University and Some Hints towards High-z Universe
CME and Sunspot Rates for
34 2014/10/21 | David Webb ISR, Boston College Solar Cycles 21-24
Commissariat & 1’ énergie
atomique et aux énergies Evolution of the star formation and
35 2014/10/23 | Emanuele Daddi | alternatives Bt gas content in galaxies through cosmic time
Jonathan Star Formation and the Molecular
36 2014/11/11 | Braine Observatoire de Bordeaux | j#1: Interstellar Medium of Messier 33
The SETI Institute
(CAS Visiting The conditions for Star Formation in the
International Senior Antennae Galaxies:
37 2014/11/7 Steven Lord Scientist) HI% NGC 4038/9 as seen by Herschel PACS.
Circum—galactic Medium Around Local Spiral
CEA-Saclay, France and Galaxies
Univ. ——— A New Window to Understand Galaxy
38 2014/11/5 ZILH Michigan, USA Evolution
The SETI Institute
(CAS Visiting
International Senior Airships as Stratospheric
39 2014/11/7 Steven Lord Scientist) Observatories
40 | 2014/11/19 | BRH EFRXEH, LAMOST WA | LAMOST &K BB 5 ¥ ™= i s A

109




Purple Mountain Observatory CAS

5 H# wEA Bhr R BE
Harvard—Smithsonian
Center for
41 2014/4/23 Qizhou Zhang Astrophysics How to Make Massive Stars
Max Planck Institute for The Massive Stellar Population of W49:
42 2014/4/29 Shiwei Wu Astronomy a Spectroscopic Survey
European Southern How to Make Massive Stars:
43 2014/4/23 Ke Wang Observatory Bt the First Steps
Max Planck Institute for The link between planet formation
44 2014/5/15 Roy van Boekel | Astronomy Bt and planet atmosphere spectra
45 | 2014/9/19 | IR HEELWRXE HERA | BELE
B RO MR RIR BRI MR E
— R B AR AR AE AR SO BIUESE A0 2 R % K BB
46 | 2014/9/25 | ®#M B R E£65:3 BRRIRR
Departamento de
Astronomia 0f Chilean Astronomy, Exoplanets,
47 2014/12/15 | Patricio Rojo | Universidad de Chile B+ and a bit of Antarctica
Maser Survey towards evolved stars
48 | 2014/12/23 | Rt HABESRXE selected from WISE and AKARI data
Wiedner Research interests of LERMA group at
49 | 2014/10/21 | Martina ERRXE the Observatory of Paris
Queen Mary University of
Iwan P. London Impacts on Earth and what they tell us
50 2014/11/22 | Williams (QMUL, UK) HiZ about the parent bodies
Effects of ion—neutral collisions on Alfven
waves:
EEH R KEREREZTR The presence of forbidden zone and heavy
51 2014/6/24 HBR B )t oy damping zone
EEHRRERNTRZETRA
52 | 2014/6/27 | BER B Bt REREROCFHRIN A U R R AR
Dept. of Physics and
Astronomy, Butler
University, Indianapolis,
53 2014/6/24 Xianming L. Han | Indiana, USA Asteroid Observation Techniques
Planetary Science
Institute, Comet ISON: An interesting comet
54 2014/1/20 = EY Tucson, USA from the beginning to the end
LR AR RATEER H L,
MR AT EBARE RS REHRNBEE B HBAR K CE—2
55 | 2014/7/14 | HINAAR BE i 5 Toutatis BEE EHFR
BRI GEE R R RS
L, High-precision Space Astrometry to
56 2014/9/19 [ 5 HEARMRE WRA Search for Terrestrial Exoplanets
The dynamical fate
57 2014/12/8 b iy = b K% of planetary systems
University of Kuiper Belt Objects:
58 2014/12/12 | Nuno Peixinho Antofagasta, Chile Bt too much color distracts the spectator

110




Annual Research Report’2014

BRatt5aRNFAMEG AN

- iin Kih anEF
BASFR A AR =144 AR (=144 Riges =144
FEF. BYURKRSEXRAIIEHAR 0 0% 0 0% 0 0%
FHMEE, PFEREXEHRR 3 3% 1 1% 1 2%
KBS RERAEXM IR TEAR 12 | 11% | 21 | 14% 7 12%
APREIRIZ R FT 4 4% 7 5% 2 3%
rEYI RIS B SEh = 34 | 30% | 14 10% 6 10%
IS ERFIESERY 53 | 46% | 43 | 29% 16 28%
BN, TEWFIRKEhAZ 0 0% 0 0% 0 0%
RS 6 5% 25 17% 3 5%
ERFHFMERERAR 2 2% 38 26% 9 16%
ERFIEERRKAR 7 6% 9 6% 12 21%
DF=SEEMKAR 7 6% 4 3% 8 14%
=y TGS, 557 S v 21 | 18% | 17 12% 1 2%
==y 5 4% 4 3% 0 0%
EtRR N FNSTER K 48 42% 97 66% 33 57%
=8 B S A A AL 4 4% 1 1% 0 0%
D EBEENRNARR 0 0% 0 0% 0 0%
CCD 18t AHIstie == 0 0% 0 0% 0 0%
RAXGHFEN=EEFSER 4 4% 1 1% 0 0%
U R AR AP R R AR 3 3% 1 1% 1 2%
EMARNSERIAR 0 0% 2 1% 2 3%
KNEBFIABHREFE HAHAR 0 0% 0 0% 0 0%
A EFTERF 0= 1 1% 0 0% 0 0%
PR ARSI s 2 2% 1 1% 1 2%
TERSFMRSIRSSRE (5 ) 3 3% 2 1% 5 9%
TERNFEME=EN 9 8% 6 4% 9 16%
2it 114 | 100% | 147 | 100% 58 100%

111



Purple Mountain Observatory CAS

ME2013 F 7 “T XXM H R

( REIWRIEEXRELD )

1. DAMPE Rk TIzGIRITREIHTI AN ZFRLIA R IE =S

DAMPE- Dark Matter Particle Explorer , BJ "E5
YRR FERNIEE" SR AR B E/0RFN
MBEMET. DAMPE BTHERIFEERIFS
S€Mz— , 2HEKERIT. BEFIARSRI—ET
WEfTF 500 km SEAPRRLHIERIERIFSE
oz , EEERFEinEHESREIERE T
INEBETLAINN | HTIRSEEYIRIFERGEE |, 7
HRE= D,

BB IR NIBE L E04E 4 NFIRINES © 28N
FEFIERNIES. FEREFIIRNES. BGO ERERE. PFIR

Wag, SHADREMUE FIIEBFFMEDEFH9
MMBERR7 5 GeV—10 TeV , BEE D # 9
15%@800GeV , XEIEIRRERRTHKF.

2013 1)) | EEYIBTRI FRIRRAT R 25 Bt ek
THIRET TR |, FRREIRNRI IR, &5
TEEMEFT. RERRED. BRI, NERIR
iz, EERMEE % RERNEXEIRE 2013
FI , BRI FIRURR TSRS E RIS |
RS R BT F RS IR Sepk TR IR T A

A=
1=,

1 BB F IR ER S A A

112


mailto:要求能量分辨为1.5%25@800GeV
mailto:要求能量分辨为1.5%25@800GeV

Annual Research Report’2014

R , AR FERNBR BB B S = E
RTENAEEEXR , BT 2l , EiteeEix

RIS RN EE I E AR SRmL I TI0IE,

IR AR ARMNZ T L | FIFEE SRR
F (40 50GeV-300GeV RIEBFFIEFE ) SRS
BHTHRE IIERSYIRM AR SN SR B S 2.
2219 2013 RIS |, BEYDRAL FIRIUES DAMPE f,
AN ZF R OIA T I E R ( RE29

http://recognized-experiments.web.cern.ch/recognize

d-experiments/list.ntml ), —EHLAE , B8 80

EFEAIAL] 6500 IRIFRFITEND , 445k 500 &
FTRZENIE |, FERGMIZF 0 CERN BHTIREE ; X
AAGTHR EARFIEZE R |, RUMZ
FHOLEBER AR FYEZEROBE PR,
DAMPE BEfE M+ NS RERI FILIILE B HrBs #hi
H, AETNEFERNERESHFIARUMIZ T+
AR Z RN BB FIUIRE | ifEE
DAMPE BEZEIERRS 2 XEFNAT ., FITBHRRE
& 2014 FERRRIXICINESEHRI.

2, FREHRSHENEEFMTERRBGEZERR

F RS SIRNSEXT 4179 S/IVTEREE
H GHARIEREN A F B | FAIAR TiZ/IMTE
ROVIERASE. RESAE. WRBEEIELAR AT RERTEER
%, ARERER | HiH— SIEEEEIIRmRT
HIEEESLY 770 K |, SRISREDPERNFEGINT
3KMGER, ETFRRER , ESRUEATHE
5%5ER  HE T BEFhTEHN=EER. M
BgEE TIMTERY |, FilVERKBEESHN
KEMBEABY 475 x 1.95 (£10%) FK.

NEE—SIRERE D PERE G |, FILH
B HRA NS FEERE , BERU—
HREE |, ARV “SLER" (head ) SEAR—
ify "BK" (body ) BRk. BISHHTIRG 7 EHEFE
REA—LHHHE (B 2 ), XELMEEE AL
PRERI £ "B B E—NER AL 800
KROERZM A/VTERREHRE T 50 442
ABEH. KNA—HRGHT , HPaEmIEE

FrEER— U ENNAEE B EEAIRYT "HER”

NLGEFESREERE L& 1 "BiK"  BE

EfFEEY 30 MEEAFIINXE ETEGES
DR ITBNILAREHTFIHE (B 3 ) X
e RS BRI e R — R B A S
HREIEVIMTE | ATREAM MR/ NKAEIESE
PR R LIRS (YORP)ZANFRIRVEER @K
ARAGETIER. XEHAFTIPARKARFIMTE
R SEN STt R AR AP A EERZ
e,

ZIAF AR IE L A FRAE Nature AR EERARE THA
il {Scientific Reports) ((RIFRE) ) £, XER
BT (ZH) NEERR , BERREEILERT
EfRRENT , ZERTEERL. IMTEHT
BFHRIRIIER | TELESRIFHRERSH
FRI1Ef) , BUS T < ARIRMERERRTHIR
FIN, ZIRREET RS SRBUHES
{Effi%, 20135 12 B 13 H , Nature SE3ZRJuL{E
FETELSHEMIESL | (Nature) HFIIRIEZF AT
RR- "RYE  5NEMTER IR
"(www.natureasia.com/zh-cn/research/highlight/8969/

), EFRESMIREREHITTIRE.

113


http://baike.baidu.com/view/2505.htm
http://www.natureasia.com/zh-cn/research/highlight/8969/
http://www.natureasia.com/zh-cn/research/highlight/8969/

Purple Mountain Observatory CAS

D =37.6 km
T=28:30:2.2
D =29.0 km R=4.61m
T=28:30:1.4
R=3.56m

D=18.3km
T=8:30:0.4
R=225m

D =67.7km

T =8:30:5.0

R=8.30m
D =50.5 km

T=28:30:3.4
R=6.19m

2 20125 12 B 13 B , EH—SHE CEENEESEIMTERGER. E a-e SHRNRREERIMT
EUEPTHIRNGFS. B a-d PAMTEEMIBORIRN=RATKIENES. S5KE HRIREGIER (D). MERIE
(TUTC)ML#ER (R ) EEHETA%GH | HPREGIEBRNIREN 1.1 28 , BRSO HRSHIRIER MR

/%\o

3 ENEFHTRERISTSRISIE. (QEEESHRBEGTRE T (E8%E ) FIES (L1875
12 ). EPERMIBNEIFESER | B9 (B ) (IFEINERARIN (A) 2L, SEHARIETIMTE
AOLAREENS. RRBETMRH T REMRATRE. (b) WE (a) PAETHIEGRIHEA. BEPat— ST

Bt . HRERENSH 7 HRIMEA.

114



Annual Research Report’2014

3. AIhHREIKHEZ B SHRNSETEEHLUREEBIT

AIELRER AR LT IMNZ RN Z o B A R,

HERBRATECHIMNED , E3RRCERLG
FRFERE - FEEMIMNRISLBRRFERFT
EEIEERER. EAHEGRRINFEFMIX
RENERRS |, (RRESHEURETEREL
EEIRSEESREE | [EAIFHREEERER. L
FratkAISEE BICEP2 BIRIER KA THBSHRN
7 (ERIEERAIERS  BRSEH "KIBkE" 5l
FIRER.

PRBERE IR SRR ERIEF AT
W=ET 2012 FITHAHAHGESHRUSEFE &
T KIFGBESHRNER O R IBEEHE | #mES

Bl 5, AHZLESHUSRTE (£ ) HEaSBest
R (BL)MARER No BSREE I-v 15t (G T SER

IS EREES )

T WK B SRNERRLT, SHHIERIRREN
RI5EEERED. AMLBSIRIRETFaREaSkE
EEEHIENSIR S, BRI RRIANE
RS CZINF R OEE B 2012 F@id ik |
MU TBSEERCHHIETE , LI TIEREFN
REz!T. BRl, R TFECHEHISEERER Nb,
Ti. Al FHEEBSEIR 8BS SIS Bigs. 85 TES
RNSELIRES MKIDs RSN R, AR
SN FERRIIAE AERESTEARIHY
SREAIETN. FItRANEARHFZLLBmGE. Rk
BAMMKTIIZ 2 KSR CAIRMEATKHFEIERE
T RERARERY,

Current (mA)

-8 -6 -4 -2 (o] 2 4 6 8
Voltage (mV)

4, FERZFREXEENERTRFHEE

R RIEE AN EN TR REEIX—X
NEHRAEF P REENRESHRREES

KEZMWEA. B 200 ZFRIHSUVRERIZ LR
FRE. FARFERE , RCFFRIURH TIFES
AUEE (B TARBATMKERIR AR EAIAENE |

115



Purple Mountain Observatory CAS

EERUREENARESIEHEAR. Eit, 5
HNERANIEBZARRIREMNERZE.

UpRREREURXEHRAANESH
BeSSeL EFRS1FRERRR TGS ER BIRIE.
WHMNERIR. LARMIRASS [ERIBEERIRES
—HRIIRESMEERELS | B ERERIHR Lo
REENERELTIM(VLBA) B VLBI
SERA  B=ANEERNEIEETEREEU
ETIRARIEEPRANIERS | HILHE 7 iEEth
BRERIEASRIR A BRRSHIEaIF MR, 1T
{RRRERBRT A EEIFIIIINE IR BV
VEBEERELMIEY | BRIXMENEATEE
RETHIER.

RRERRBR B — LR S EM
FEH, AERS kpe, T 1 kpe , TEEFFE
ETHIESHNSHAREEELNX. IeEiZiE
B4 10 BAA mNFasrERPEEE e
BE  BieBEf2RaatRIRENE 5 kmis.
ZIARERIEARNAET | LXERRNFELE
IXAEENEIR I RRIEESIORSSH= %z, &
BRtEHEN 2RI R IEE S EE NPT RER IS ;

2IZPLFRHER T R IF FUSHALISRIA S A it B 2 b
BFERREN— N OERNNR RHERER R T
R PRARN—RFNEEE R EIEEN—D
(Bl 6 ) ;3. 2R BER ZEZNEERIEICE
T EXRAIHkEL, FHEER 2013 5 BRI (RIK
YIEZYE)  (Xuetal. 2013, ApJ, 769, 15),

ZI{F—&RFMSETERIMIZXE ,
ZHT7 ARBR |, Freeit iR EaEHRaI1E
YrRipFIRE. EfRLE , {U.S . News and World’s
Report) , {SPACE) , {Universe Today) 1 NRAO &
SHIFAMMIL thEFERE 7TIX—&R. 1Z1E
A9 201355 222 EEERNF R PSR TE
FiHT T HRE.

IZEARIF ARBEEXNMREHTT 10 £
FRYIRZFBUS 7 =M. fB(IJ7E 2005 FFER
BHUETHRITRZWEMNES Xu et
al.2006,Science,311,54) , IR Efafill 2RI ERIE
BN MFBRTESR A TTRE | MAURIARERNIEIX
METRERE I AL, IR TIRRBEEREZRIA
SRR RS — B2,

E 6. {RiTRIEEENE  FHESHANZEEN—NDEEE)  WIEAEEN— DO XHELTEN

—&B (BE).

116





mailto:pmokjc@pmo.ac.cn

