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A4 LA K A3 I 1R) 06 5 R DRI — S, A8 R O A v DAL 0 3 45 R e AR T A 4 2
KFH. CME #il i 5 H IR LR AR BE (flare). @RERT S5 (SEP events). 4
HLER SR O R G B X 3k G ) Cheng 45 B4 fi iR BRI CME [7] 8 7%
J A KB

CME [ fiil A 7 B H %ty 45 76 th IR VBT R BB, 10 CMIE PR A% 48 W) 75 2 4 =R I 1)
KA BT WA KRR b i o AR, R I k) 2 SR R S |
P LA RERERE T L R AE R UK PHRE BE () CSHKP A5 B=11 wpv i ) 2 4 08 R T 4R
i BBl Bl BE R A FEAE S ) 0 26 AH B SE T 1 X S0P JE B L A (current sheet, CS).
Lin & Forbes!? FIJ ] — 4 fi 8t 4R A5 B 5T 1 Pl A% Jed 5 00K 50 114 10 T 096 i 5 B o
ARG CME, LA K i 5 48 (138 ) 2 e S o >k s i B #2119, Lin &
Forbes!12 ¢ AR A5 7Y v £ 49 5 H (1 25 R RRAE 3 2 0 2 CME RV B 11 K i 35 106 P I
Ciaravella %% 131 F|Fff SOHO (Solar and Heliospheric Observatory) & L) UVCS
(Ultraviolet Coronagraph Spectrometer) Y&l % Bl XF 1998 4F 3 F 23 HE A FH AT
3T, OGRS ORI FUESE T CME/REBE FELI A IR A7 AE.

ERAE CME Z J5 B s 7 1 — AN i 2 IR RS 5 M CME 19K R 46544
R, BAARNRSE, LR S (55 2 AR I 8w i 8 (WL Claravella 55 141 (1) 5
g5). FEUR R SR RN AR I R A I i LA T X3, &R HUBLAE K 6106
K (Ig(T/K)=6.8) AT MM [Fexvm|AI74 1yl il £k 1) it e e st ff . W, X
A AR X e CME $F1id UVCS fskgs 2 Ja i 2] (Ciaravella & Raymond!?l;
Lee %% 1161, Schettino %% D7), #FF4LZ2A/NF B HCK (U1 Ciaravella 45 18]; Ko %% 18]
Bemporad 4§ [). A TE VO [Fexyi] A974 KRG I EG h 04 BRBE A [ 48
) CME #% 2 )5 WA IS otk g5 0. s, Ciaravella 25 14 %} CME [ (6261
AR AT Gt 73 B R W # Z AIANAFAE—— X NOC R FDGITEE (FEACE Y 157)
U 40% wos R AMEYT, o i 18% R I Sl 1 H, F 2 CS won A
R SR TG ORI ) G BB TEMAN G IS 32 gt e UL A3 45 PR 2 ) 57 2 A0 45 AP 3 e
7).

FIH AT B SRS d 52 251 54 LR, 78 H S N K42 )L+
K, A FL A AT JE i 2020 S Roul a5 B TS S 0 N R R E I (LT
KRN ) B A A e A IR (BT i aliag JUIR B I TR) RUEE ). HH R RO8 &
ZESE CME/MEBE T IA7AAE, BRI AR RIEE. b Lin 55 22 B
BT HERA )RR, K NER A ERE 6.4x10* km, Ciaravella & Raymond!!’]
RIIL—JEJEAE 5.6x10*~1.4x10° km Z [1], 1fij Bemporad 55 P91 WAt v th v it 1y i) 5
JEFE 3x10° km ZE47. filt, Ciaravella 25 M4 X C A 104 < IR A 10 TAEBEAT T A 40
Mg g, Has JER W, BRI 2 ri v I 2 BEAE 3x10%~3.5%x10° km.

MR 2 BV CS J7 A KRk 45 5 v B, HA ST (McKenzie & Hud-
sonZ) FIE & (Ko % 18] Lin % 22 KM FIZ8) 7. —BIHENTZ CS F1H
WETE IR AN, AR IXSe R A T, R BERE UV 2 46 BT (1 Ko 5§ 181 Lin &5 22
McKenzie & Hudson!?3l; Savage %5 [24); Reeves %5 [2°)). 7 Forbes & Malherbel?Sl, Riley
4 P71 Barta 25 281, Shen 45 9, Mei %5 B9, Song % BY 1 Shen 25 B2 f%fE 5
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b, — KA B E 7 S o IR, T X S S50 A Re s FI
FLCHRR R AE (HAE CS MBS CS 12 3] 1955 51 B R & R 7 1T, 5033
TRIFMILI. Riley 25 7 5, CS B I0 FE oA 10 5 21 b 2 W44 AN Ao e
B3] ey VR (BP /> %) R BY LERESRERCRIEE ] CS IR E R R Z M1k
(A2 WoCHER [35-36]).

7 I TAEMER b, ASCRIA EORFE SR GIEEdE X 2003 42 1 H 3 H (F#F 1)
A1l 4 H (G 2) PR FEAT 8. AP, CMEs 23 UVCS 2%
LM )G, HRAE [Fexvm|A9T4 KM HOR T RN T 2% 1 W52 4k ARSI
B2 ERA X BRI ZS A CHIANTI YGRS A 4H; 56 3 3 0 s X ik &
HAAEAJE (Large Angle and Spectrometric Coronagraph C2, LASCO C2) Ml £ i1
B FR AT HEIR, FERF SR 13 I 2R AR AT 30 28 4 S50 2R PR I AR 2R A
WA (UVCS) AR o ) v 1R 2 A A ) BRI JEAT 0 W i, BRATIAESE B
ORI IR TAE AT S g5 Ak

2 WML EEFN CHIANTI it ag

2.1 IS

SCH R AT O R YR T 3 E SOHO ) LASCO FI UVCS W & {4
LASCO C2 /EREWEM 2.3 Re 2 6 R 1 53 Bl A JZE LU H 52 1 11 % H B4, 41
W1 20 min, 52 Rk 11.47 (Brueckner 25 B7). [5] (55 H 500 I 2 i H % 5¢
I, UVCS kA (Kohl %5 B8) IR e 1 427 KR 847 5 R A= NS4k
ZEPIT IR, BREETLUBCEAERL T 1.5 Ro~10 Ry ZIAIIMAER TS (PA) Ab.

UVCS AMANEIE, B Oyy M Lya I8, 4350 FH TN OyiAA1032/1037 A1
HI Ly W2k, 75 945~1270 A(IRZ% 473~635 A, PEAIHEA T 2% Kohl %5 B¥) [y Kiu
FEL P AR PRI 2F 22 oAt il 2. IR X e K [ N IR 4 E 22 OviAA1032/1037
WL, CpA977, HI Lya, LyS, ML Mg 610 Fl SixiA520 FIKZit4k. {8 CME %)
SN £ () 32 SR S Oy AN1032/1037 Wk, CipA977, HI Lya, LyS S5 ik £k,
Ovyy MIEA —ANILA AR RVFIT HI Lya (—20) Al Mgy AN610/625 (—-2%) b2k i
W FHAEERIEE ) CCD AR R WA R R 77, 78 Oy M Lyo M1 b, SAMEE
4 TS R4 0 0.0993 A (U4 0.0915 A) K 0.1437 A; il o # e
0.18~0.6 A, BEYER [RITEIE & 120~600 s (FEPH B Z [FITHIBE 10 s FH T 5dis).

1T AR PR, UVCS B B8 AR 2 ) AR e i 23 3 %6 R B X e e 1R e v 1Y)
WA Bl BEAT UL U A — AN I v B B T v B T e TR O N o
fEJE 1.6 Ro~2.3 Re, H AR S5 AR T8 MR EEYE Fl, A Crpp (105 K) AR 1S 25 21 4n
[Fexvm](10%8 K) MImRiELL. K23 UVCS M2 8dE LA 3(217) A uk 6(42")
MG ) o J A, XSO S A S LA K TE  ]A E2e. X CME (1R8] 225k
UVCS 7645 22 1A s TR) R4 A ¥ N S bk 4 T80 8 A 1A 1) b 7 v, 745 DA ] g 4 32 3
UVCS W4T CME (R AE. 1 CME I 3R 48 Iz I, Bl 1] LA 204 1)
Jei. SAFHDGIEEE S — > 4R EMR, BT B R H R NS R A (A A AE
RN, BRI 1) 25 H ) H AR RS L
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2.2 CHIANTI i{ag

CHIANTI 3045 JFEAE 1996 4F 15K AT (Dere %5 B9 JEA L& T Fi RIAY
BRI TR R BRI O R, SN, VP Z AR IDL S o
FELRE R, SevF P o S e il WFoEAE B2 Wik Ak, CHIANTT o1 $dis 4 (1
H br 2 S i — R A st Bodle, SRMRE LARERE D0 F2y il D' S 5 I A 11 R (A 2
Jei. B B R, BRI TR, R EA R R, AT A
Hi-A s Bl - 06 TSGR 1 8dE. CHIANTT JRAS 7 (A, X+ B
FEAE B T IEAT SO0, RN T s 1. A MR AT Z A, CHIANTI E M §K
PR B VF 2 AN R, P AR O B BE AP A AR 5, JE 32 BT 0 #58/E SOHO |k
CDS (Coronal Diagnostic Spectrometer). SUMER (Solar Ultraviolet Measurements of
Emitted Radiation). UVCS J6il% 7§43 206G s (W1 Young & Mason%; Landi
26 [ Akmal 25 42, 43 CHIANTI HALM55 ), & ©4 iy i F48 1~2000 A 3
KA H DG A RS i ) Tz e g, HERRRD G A —.

3 CME =459

Ff 1A 2 thigEdE SOHO P2 B LASCO %373 Al4E 2003 4 1 /1 3 H
A1l 4 HAE], Hrp ) E ARk CME. FH4: 1 i CME fiAb T H a2 1 4
(HI) AR5, /£ CME 2 )5, ik UVCS il B e 8 A 0 Hin v a5 M 42 1E (B
L(a)~(d)), H i T MNALE ) 8, 7E LASCO #gh IBikE S| Fiff 2 il CME Bk
FHFAH ORI A2 ) ZL AR FEDREBE A 26 RIS 1 2R, FRATTRES /£ LASCO Iz LA
e UVCS Sk el rrosl 2 B A7 (B 1(e)~(h)). T, JATHPIR CME 1
& N DA SUR S by i

-

Q D £

C2: 2003/11/04 19:54 __EIT: 2003/11/04 19:48 C2: 2003/11/04 20:30 __EIT: 2003/11/04 20:24 C2: 2003/11/0421:30 __EIT: 2003/11/04 21:24 C2: 2003/11/04 22:30 _EIT: 2003/11/04 22:24
Bl 1 LASCO C2 J EIT 195 A ¥i# 4 CME SISt eL, 58 1 #0138 2 HEov it 2. EhRAICS
bR gE 1 CME B RIset%, LU 2 i) CME BRI A .
Fig.1 The evolution process of both CMEs in the field of view of LASCO C2 and EIT 195 A. Top panel: the

first event; Bottom panel: the second event. We have marked the position of CME front and core of the first

event, as well as CME front and current sheet of the second event.
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3.1 2003 % 1A 3 HCME E#

##/r SOHO PA L) LASCO 1X#%F 2003 4E 1 H 3 HAE 16 BOw 3] —
A CME 1% S0, X k3 AE F g SOHO i) UVCS. EIT (Extreme ultraviolet
Imaging Telescope) & #% L & YNAO (Yunnan Observatories). BBSO (Big Bear
Solar Observatory) fil KSO (Kanzelhoehe Solar Observatory) ¥4 H [l Ha 22155 W
M| Bk CME IR AL T KRG AL AL 2, /£ 11:30 UT #EA LASCO C2 K
L R S B 3 M L B ST 4 (CDAW) [ (431 45 CME R #E LASCO 1
YR P I A S 3 O 521 km/s. fHa, £E 17:30 UT %1, BT AR 5 — A48
RFMRIXA CME #3%, BTLAZ CME [ )5 SR A0 1k PR AR 3t e oW R 5. 4
200341 H 1 H%E 1 H 3 HI BBSO. KSO K YNAO Ha K% (K 2) [EAHN EIT
195 A BUGAHDG B, FATTRILIZ XK CME R SE KA TGS X, 2 AT H il
G — MR TR, B2 PhRiE T 3 &4 (HI), SERATIFR A1 &
RVGE IS¢ (WL kR, T IXANE 4 AR H Bl H a2, At LA 4% X 4y
R AL HIEAKRE S BATX IR — MR A 757%). 78 EIT 195 A EI&
H ) RATREE T LG BIX AN 467E 10:0010:28 UT Z [a) (RIS 20k 42 T “iiizdr, %
B TIX KRR

2 BBSO. KSO [ YNAO Ho BfR. HH 2L HF bR (KA AR P E i) (IS 2 R FAT TR FEx 5. A7 b e R
UL B 328 5 AR IS AL I (1]

Fig.2 BBSO, KSO, and YNAO Ha images. The filament marked by red arrow nearly along west-east is our

research object. The observational telescope and times are included in the white box of upper right corner.

LASCO C2 rsEg (K 1(a)~(d)) KIIAEVGIL 30° AbA—> 10 PUTH5 FE ¥ 1
LR, HoOE BRBE A — A RN SR S A S5 K, IX N i% 2 CME OIS . 76 LASCO
C2 HEGH BT IR AW AS K5 & CME 8%, CME KIRTUSEE 11:30 UT &
B LASCO C2 iz, #%3E N LASCO C2 KM% A I Z) K A4E 12:54 UT LA
M 12:54 UT % 17:54 UT, FA =S CME KEAE H 8 GG AR BT A i 53822 8K 1
fadh, SRIG HIBE G R AR A S ) CME M S, J5 8 R EK % CME k% b
Bt AR 2 T IR ST AL T ).

s CDAW W ul gy th 1) CME Fids e LASCO C2 F1 C3 w1 =y 5 bifi B (1] 1) A2
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1k, AR 0L, FTLE 3] CME _ETFI NG 34.2 m/s2, tha] DLfEG 45 5]
CME Fyus (=R BEAL (I 2. 1A, 5 5 Re ALHJEEEKZ10 368.17 km/s, {E 10 Rg
AL TR FE K20 610.94 km/s. SRR G 45 RS0, 433 CME Fi w8 5 4 ) H
DEREESR 2.15 R, BFHI2A 10:06 UT. XA %67 10:00—10:28 UT Z[1], 54 EIT
FORHES R IGIESc (H3) BRI TR0 4 .

M LASCO C2 [FIAHVKE G A AT T REAS ARV BT 2 %t CME I > v 1) — 2645
B (B 3), /£ CME [m4MERR I b, BT RBE A2 Ii23). 75 13:31 UT i
ZBATT R % 18 BT L E) R Y B AE R A] (WLE 3(a) TR N (kTR B R
R, 1E 13:54 UT INZIHBL T2 3 MEE 7 (Kl 3(b) &t Fi Sk TR); BAEEE:
(PR R FE R, 45 B 7 A AR s, JCIE SR 3 NS 1, £ 14:00 UT Z J5 ik CL& 0
KRN, (37 14:06 UT I ZIHIE 3(c) A 14:30 UT BZIHIE 3(d)). HEHHIX LA E 14k
PR B AR, R LAAS S AH QI8 I 8] (8] b P 45 55 1 B2 P B B (W3R 1), /LA
BTSSR L R R 5 1 AP S S N EERR 400 £ B R BE
BIREFP 100 2 1L, 55 2 NI ABERD 300 2 A B R FES] 100 km/s LUT, A
3 ANBISRIH FEMITE A 5, AR 1 AN RN 25, BB 2 AN R R A W

K3 CME Iy LASCO C2 EMgAHME, 14352 13:31 UT, 13:54 UT, 14:06 UT, 14:30 UT.

Fig.3 The running-difference LASCO C2 images taken at several times during the 2003 January 3 CME event,
at 13:31 UT, 13:54 UT, 14:06 UT, and 14:30 UT, respectively

x1 EBTHRMEE
Table 1 Flow velocity of plasma blobs

Time interval Plasmoid 1 Plasmoid 2

13:31—13:54 UT  428.6 km/s 337.1 km/s
13:54—14:06 UT  470.6 km/s 133.3 km/s
14:06—14:30 UT 164.3 km/s 93.9 km/s
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3.2 2003 &£ 11 B 4 H CME %

HeE 2 AT —ANEIR CME. % CME 78 19:54:05 UT #E A LASCO C2 #i
Yy, Wi HOOPEE R 4 Re, CDAW Wik 045 45 H A VO B 2657 kmy/s. IR
CME [ RELH THEBIIX. AR10486, FAF R LR, %3G 3IIX A7 T S1I9W83. 5 CME ##
RN A AR B2 AE 19:36:13 UT B 20T K FH P& H il 2 7= 2 1 X30.6 X S 26 R 5.
GOES(Geostationary Operational Environmental Satellite) M E R4k X 528 i 5 iy
KAEKRLIAE 19:47 UT, X2 H Fr Al 2] 1) oK AR X 92 i pt e A, TEREIU S R it
AN SNIX 7 b A2 4, A CDAW 25 LN o 434.8 m/s2. (Hil1 FHb
JEE W, o A AEAR K AN o 1k

1(e)~(h) & F1E 2 1 CME (i tk. CME Ri¥YfE 19:54 UT ¥R HEILLE
LASCO C2 WI#ism . XWFAEFFH 1 CME Bk FIX BLE T, BRI
LASCO C2 #i37 i 4 th 0l I 255 SR g5 4 (RIFL ) MOAEAe. R, AT Wl i
B 45 51 BIUS A LR g 25 K P [ 42 5. Ciaravella & Raymond™® Fhgs i Hiz 5
TPEVE A 480~870 km/s. Song %5 491 vy [F] 56t 1 U= 44 P FRLIAE F P 38 55 8 1 A 11
BANFFIEREAT T 208, g U 5 AN pis 3 E E T Flh 586~786 km/s, JIiH
FETERIN —26.1~22.9 m/s?. HHT UVCS $e4%7E LASCO C2 MY 77, R 5E &
T P I T AN AN [RS8 A3 Hh i S B AR TR, AR Claravella & Raymond™®) #1144
H A R - I B FEE L FRATIAS 25 & TR N R CME 1 07 n) 1K B2 A
1.2x10%~2.7x10° km.

4 EF R RICIBFHE

UVCS Ml 7E 1.5 Ro~10 Ry, i EE F W CME &AL MG B f . iX
AU RS CME 25 B2, 3R R K gerI X 8. 54k, kA% CME
ZJE A P R RE S B I CME S5 440 0 1R 28 R 7 3 e LR o P i T, DR
56 A G 4R RGN T e AR — AN B R T R A 14O) T U O A R T R R RGN
b, M I CME [ R B b 10 o i e L PSR S i I R R 147,
I, UVCS BERALIE] CME Ab-T e il FL3 Ak 3 2 A RV 22 F SURFAE RO B4 5.

ARG SR, F0E 1 KA, UVCS (Kohl 25 B81) N SRR 48 1) b0 7 B A
PA=300° &t, H.QBEEN 1.72 Re, BEWEIRAT [Fexyim] W2k A7 R0 TAI7E 11:03—13:02
UT (8], YeilbEds g e (/) 2 120 s, 18k pesd ny ORI £I7E 270.4°~336.2° JuH N
FH B35, W BREGEI A [0 43 2 10 4~ CCD G GRS (L4 707). FitE 2 &
LI, UVCS AT ER &% o ir B AE PA=262° 4b, HOEE N 1.66 R,. CCD 3k
HOG £ Hn i BRI (0] 24 120 s, BRAEK RS 7 a5 1 H S uHE 228°~302° Z 1], Wt
FRAEMI S 3 2 6 4 CCD Bt (L4 427).

PIANFELER UVCS M 2 i e 3 AN BGE R, 23 & Lya, [Fexvin]| 974
AT OyviAAN1032/1037. FATTFIH K UVCS BE 5 BIEHE AT 4044 (DASS.1) S5 0 il A 4
HEAT o0, BT A I 25 35 CO3EA T o KRG A 1. A IE R IR AN 8 P — 2R 2k
20% 481 XHR LR 50%149. UVCS 116 1% FIH LI 45 #4) e % 18 4 M 2% 0%, IRk
FRHOGIR TS, B o A2 HOE 5% ) v] 4 20, BRI 75 ZI T 24 O IR IE. A T #4331
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B Ao IS KB A ST IR AL 1 (K LB 605

VA AR GEAEAN ] 23 1) A7 BN [+ B ) Ak R0 0 9 2 i 2 ) 2 PR, R otii ek LD

W7 FATRASY, FRIHBR 175

EIN=N
H L.

AR 2 PPAIL P A RO I 30 AG

WU 2R, JF45 A CHIANTI 7.1(Bryans 2¢ PO o g 745 7 #2) 49 010 i

TIERGHREE (P, Aops ATEEIIMMBEAC, Mip AL IR K).

% 2 UVCS gi&kdayigseiRsl
Table 2 Lines identified in UVCS spectra

Xobs/A  Amp/A Ton Transition 1g(Tmax/K)
974.77  974.86  [Fexvin] 25°2p° *Pyjp —25°2p° *Pyyn 6.7
976.99  977.02  Cm 25> 'Sp — 2s2p 'Py 4.8
998.76  499.37  Sixu 1525 2S5 — 15°2p Py o 6.3
1025.69 1025.72 Hi Lys 4.5
1031.90 1031.91  Owvr 15%2s *Sy /2 — 15°2p *Py)» 5.5
1037.63  1037.61 Owr 15%2s *Sy /2 — 15°2p *P1 s 5.5
1041.04 520.66  Sixn 1525 2S5 — 15°2p *Py o 6.3

4 WA HELER LASCO C2 F15%1%. EIT 195 A (i, UVCS $k4% [Fexvu)
SR SN I, S Sk AR U B R AL, T DUE ) e A R e U A —
AMFERTEC B A X dslrb. 18] 5 RAEA RN ZIERA3 K UVCS BREELE [Fexvin]\974 BBk
AEF)— FFV AR, PABPR R W R GE L RIN T A0 f1 (PA), BARKR 2 UT W) 15
K 5(a) o' PA=298° {1 AP 5(b) o PA=255° F{ I i B 7 5k 4% &5 M sl 2 FL I )
5(b) R H LN CME [ aid (WL Lin 55 U7 R Lin & Soon ({1 #4715 LA
& Raymond %5 B2 il g5 0. 1 6 45 TR IR I 201 UV kg, Joh 3=
BRELL S OyviAN1032/1037 W&k, CrpA977. LyB. SixiAM499/520 Fl [Fexy] A974.
N THFRAT TR SRAT R X P AN S (R AT OC AR R O B i — AT A, R4 R A &

R

K 4 (a) J#F 1 % LASCO C2 (11:54 UT). EIT 195 A (11:48 UT). UVCS (11:48 UT) M MEG. (b) H4: 2
LASCO C2 (22:30 UT). EIT 195 A (22:24 UT). UVCS (22:24 UT) W2 ML, 5 bmmin g ab  didi e sk,

Fig.4 (a) The combination image of LASCO C2 (11:54 UT), EIT 195 A (11:48 UT), and UVCS (11:48 UT), in
the 2003 January 3 event. (b) The combination image of LASCO C2 (22:30 UT), EIT 195 A (22:24 UT), and
UVCS (22:24 UT), in the 2003 November 4 event. The arrow indicates the position of CS.
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Time {UT) Time (UT}
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& B
[
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S 2,
[ 1:, é
=1 b2 =l
g @ : ®) :
K5  [Fexvi] 974 WZBB BN KA LL, (a) Kl 1, (b) At 2.
Fig.5 The evolution of [Fexviir]A974 line intensity with time. (a) For the first event, and (b) for the second
event
i o4 NOV 1819
“H .
03 JEM 11:39 “ A 04 NOV 19:16
T= 360 sec. 25 T= 360 seo.
L 03 JEN 12:01 i - o MOV 20616
T= 360 see. T= 360 sec.
e - - e
T= 360 see. T= 360 sec.
e e “ | - e
¢ T= 360 sec. : T= 380 ace.
O3 M 12557 : 04 NOV 22:58
. “ - fn E;Cl
o> o =3 =" [l I =
g3 E 2E ¢
= N o
R 5 xR A BEE R 3
@ @o o @ = b)o o A B
Bl 6 UVCS TEHGT KB R 2Im F 2R 8. 71 (a) A HIRFE 1 oz mk 62, 7B (b) 4
ST 2 PRI AR B B TR O LR
Fig.6 The main emission lines detected in the current sheet region by UVCS. (a) For the first event, and (b) for
the second event. We have marked the positions of spectral lines.
i Ol o
41 BEBEOTES

EH 6(a) T IATEE

I{E Sixn W&k LIRSS T [Fexv] #4 HBL, H oA

W), AR ARl CME MBLZ BT H s =4 B 7 451 UVCS kgt
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[Fexvin|A974, SixiiA998, OviAA1032/1037 52k b 1) s (AR Uy 6 B (1) i 5 o A, W
FHEREE T 1], Sixn A PIAL S S T PA=286° F1 315° (KB 2w i, AR FR Mo/ A £
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Fig.7 Line intensity distributions of the pre-CME corona along the UVCS slit. From top-left to bottom-right:
[Fexvi]A974, Six1A998, and Oy1AA1032/1037 double lines. The horizontal axis is the position angle along the
UVCS slit.

Wl AE 1 il il &2 o A 2B A0, FF 2 P AE [Fexvm] W2k LA Kk
S SEI I, 75 OviAAN1032/1037 U2k 1 9% B b A1 AH R I 1 X 380 (K] 6(D)).
OviAAN1032/1037 3= %53 A 78 LR v P, 110 OviAA1032/1037 W& fE CME Hi i
W P A% 2 BT (BRI B ) 2 7R A X — DO X R S it [R]  ii 1
[Fexvim] (10%8 K) AR Ovi(10%-3 K) HEmI PHIL. AT KX i T~ H it v I i
o) WA AR T 2R, 4 B AR5 PRI 4 SR S 3 L I 322, 3XAE Oy XUk R
HH A2 A DX I, T =2 X AR ) o i 7 45 R Ak AT HL 3t v VRN, A R 4 S
B INAE B E= R, PRIE OviAN1032/1037 XU &, HILEIRIEL [Fexyiml.



608 K X % W 56 ¥

4.2 BFREMESE

— G OLT, B UVCS BRI B 1 1% 2 S 1) 503 A A5 B - o i di B N AL
(45 3 (JC 3 = FEAR A0 5 RS 1) i 82 503 30 i 2w LB 1)) 7 BESE R A1R) A (0
Ciaravella & Raymond[15]), FATHH] Sixar 7 [Fexvm] e 28 i 1) U AR KA SR U
DA R To. HBRRMEN, 3 AR, W42 H & Ik T IR b B K
FR SN AL R IO, FERR ] IR R

1
Ion(X,) = EAXCX” (T,)EM(photon - cm ™2 - s - sr71) | (1)

Hrb X, RIGHE X WETE, Ax N ELE, G(T) = AxC(T) 2TTHREREL EL T8
TR REREOR A B B P, EM 2 HR S &, S0 EM = [ oo n2dl, ne 20 TEE, W
FEANLLTT ARGy, U T i S S 10 50 3 WD S A ) A JRATT T KR S 4 1% 2k
(UL 0 58 52 1 LU AR [R] CHIANTI DG REARHS 45 HE (0 SR B AT L), £33 . — B
WLl e T, ATt rT AR (1) OkHEDIER & EM (E. X F 1, 2T Bryans
2t 1501 [y H B P 7 R, oAl 1R A CHIANTI (ver 7.1) Yo ACHI 13 3] [Fexyi] \974 (5
£8) A [Sixi]A99S(HELR) R (&1 8). Bk HBP BTN 108 cm =3, FATHE—
T A FP I H R B R . (G EM, LR 3.

) 4

k4 ’ § 3

g b -// § 3

¢ SN

E / £ 2

<] 7]

< 2 1F

S-14 g

>

= = O

2 -16 s ~ -1 . .
E 6.0 6.5 7.0 7.5 6.0 6.5 7.0 7.5
% 1g(T/K) 1g(T/K)

8  ZEKl: FIA] CHIANTI JGis RS (ver 7.1) 53] [Fexvin] A9T4(524R) Hl SixiA998(MELE) (4L, HE T Byrans
2t OL [l 8P A, A Sixnr A [Fexovrrr] T2k 0T ) Ll

Fig.8 Left panel: emissivities of the [Fexvi1]A974 (solid line) and Six11 A998 (dashed line) lines from the
CNIANTI spectral code (ver 7.1), based on the ionization equilibria of Byrans et all®®l Right panel: ratio of the

Six1 to [Fexvrm) line emissivity

s LR AR, F Tl BE A R TP AN S 1 R EERYR T [Fexvin] M Sixn 5
R AR AN Y B A T TS (8] 8 2. XK, A0 FAE R A
(V) R E M N IR, 59— AR ok S ARTEES . TR, 0 T SR b, 3R IR 2 A
I 100 8 0 1280, % A 2542 T T o S UL 00 28] 10 35 2 5 S8 1A T~ 2.

4.3 MR HBIBHE

CME 1R 25, [Fexvi] \974 HIHES & FIE A A7 76 185 0 35 30 AE, U HOE WY& Pk
FEARBAS A DX 3 A L 2], A7 AE AR A IR 1A Sk B 5 R IR A B AR () o0 Ay, th 32 5
JEMCHE [Fexvin| \974 FIARST. X HL, A 1504h B /it £ 251k,



6 1] B Ao IS KB A ST IR AL 1 (K LB 609

*3 BERTSE
Table 3 Parameters of CS
Time (UT)  PA/degree I$7y I§s  lg(T/K) EM/(10** cm™?)

11:41—11:45 296.4-301.2 1.24 10.01 6.596 5.73
11:54—11:58 296.4-301.2 1.34 12.2 6.590 6.72
12:08—12:12  296.4-301.2 1.05 12.17 6.573 5.94
12:21—12:25 296.4-301.2 1.34 9.04 6.608 5.40
12:44—12:48 296.4-301.2 1.03 14.28 6.563 6.74

® Line intensity is in units of 10° photon - cm ™2 - s~ % - sr™ !
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Fig.9 (a) Line profile of 20:23 UT in the 2003 November 4 event, given by DAS software. (b) Fitting
PA-intensity profile of [Fexvi] line of 20:25 UT
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Fig.10  The temporal variations of PA, [Fexv] line intensity, and CS width. Left panel: the first event; Right

panel: the second event
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Fig.11 The changing curve of the rotation velocity difference with time in the north-south wing of current sheet
in the 2003 November 4 event
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AsstracTt The coronal magnetic configuration is severely stretched by the disruption
in the process of coronal mass ejection (CME), pushing the magnetic fields of opposite
polarity to approach one another, and creating a magnetic neutral region (current sheet)
behind CME. Magnetic reconnection taking place inside the current sheet converts the
magnetic energy into heat and kinetic energy of the plasma, and the kinetic energy of
energetic particles. The role of the current sheet in this process is two-fold: the region
where reconnection occurs, and connecting the flare to the associated CME. We studied
the events of 2003 January 3 and 2003 November 4, respectively. Development of the
current sheet was observed in both cases. We investigated the dynamic features of the
two events, as well as physical properties of the current sheet, on the basis of analyzing
the observational data from LASCO (Large Angle and Spectrometric Coronagraph) and
UVCS (Ultraviolet Coronagraph Spectrometer) on board SOHO (Solar and Heliospheric
Observatory), and the Ha data from BBSO (Big Bear Solar Observatory) and YNAO
(Yunnan Observatories). The existence of ions with high ionization state, such as
Fe™'7 and Sit!!, indicated a high temperature up to 3 x 10° — 5 x 10° K. Direct
measurements showed that the apparent thickness of the current sheet varies from
1.3 x 10* to 1.1 x 10° km, which increases first and then decreases with time. Using the
CHIANTI code (v.7.1), we further calculated the averages of the electron temperature
and the corresponding emission measure in the current sheet of the 2003 January 3
event, which were about 3.86 x 10° K and 6.1 x 10** cm~?, respectively. We also noticed
that the current sheet twisted forth and back in a quasi-periodical fashion during the
event on 2003 November 4 by analyzing the data from SOHO/UVCS.

Key words Sun: coronal mass ejections (CMEs), Sun: current sheet, Sun: emission
measure, Sun: UV radiation



