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A 3MCCOTRM F) [ e & -0, 4 5ERX J0822.0-4300 (113 ms)f, 1E 1207.4-5209
(424 ms)TFICXOU J185238.6--004020 (105 ms)[®. X35 I ) 2 T i 3 58 53 ) £
N3.27x10% Gs. 9.83x10'° CGsHI3.05x10'° Gs. T CCOMIZ i 37 58 5 bb HoAth 1E %
fik b B /N2 2, BRI AR B RO < OB 0101 R B LOSC CO T Ak 1y 8 2
W, R W SEREAE R AnR LR,

*®1 PLEEXRESY

Table 1 Parameters of central compact objects

P B Age FE Lx
CCO SNR _— Ref.
/s /(10'° Gs) /kyr /(10%% erg-s71)
RX J0822.0-4300 Puppis A 0.113 3.27 3.7 0.26 6.5 [6, 11]
CXOU J085201.4-461753 G266.1-1.2  — - 1 - 0.25 [12-16]
PKS 1209-
1E 1207.4-5209 0.424 9.83 7 0.012 2.5 [7, 17-20]
51/52
CXOU J160103.1-513353 G330.2+1.0 - - >3 - 1.5 [21, 22]
1WGA J1713.4-3949  G347.3-0.5 — - 1.6 - ~1 [16, 23, 24]
CXOU J185238.64+004020 Kes 79  0.105  3.05 7 0305 5.3 [8, 25, 26]
CXOU J232327.94584842  Cas A - - 033 - 47 [1, 22,27, 28]
XMMU J172054.5-372652 G350.1-0.3 - - 09 - 3.4 [29]
XMMU J173203.3-344518 G353.6-0.7  — - ~27 - 10 [6, 30, 31]
CXOU J181852.0-150213 G15.9+40.2 - - 1-3 - ~1 [32]

CCOfEA—RERMNKE, I F 5 MG B, J1E 1207.4-52098L
F|GlitchBL R, HAT BT W FLCCOR B e ik; HiX, JH1E 1207.4-5209¢F H X 28 gE 1
UL 3 22 B[] T e AR SRR AR (TR PR ] B MR 2 ), BE &3 il 20 M0.7 ke, 1.4 keV,
2.1 keVAI2.8 keVI'S! 3 H 137 58 BE 29 06 x 1010 Gs. [A RS, JERX J0822.0-430015 7£
FOX G LR AR UL 21 A1 e R IS 26 33], B 20 N0.8 ke V, T H HIRESA SR E £ T < 1010 Gs.
XEELE U CCOMMRMETESR Bt T EHMNIESE; K, JHCXOU J232327.9+584842f7E
() 8T AL 7 Cas AJe H T O AR R I8, AR 2 327 yr, XX+ AN
A H A B . ], — SRR KU O b R IR R R B~ 4% B H
BRI R i8R 22 B oRBo 30l fgfa, CCOMRIEMRLE 161348-5055 1 4 it 7
Fll~ 6.7 hity B e B AT A S, AR R B TR I K bk ek 2 E e .
AW AN IR T BEATLE SRR IR (1 2L, 53O B e B

HATSNR cat-High Energy Observations of Galactic Supernova Remnants%{# 2
Hh Ll AT 383 BT A2 st T A A I CCOAL AT 1080, PR itk W] 4E M CCOTY #E A
FLIN2.61%. KTCCOMRIE, A%FHINNENIH & EM—KRWERE TR, K2
P A% (1) A% e i 5 30T e AT 10 BE S AR T 16 5 ik o J21200 26, 391 {H 3 b W A0S i it
FECCOMER ST 25 M e, 59— MW SUA R CCORT R A2 4k T 7 ## HH 1) d 2 (Magnetar,
£ ¥ Anomalous X-ray Pulsar (AXP)HISoft Gamma Repeater (SGR), /2 B A Giltch,
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F(burst). #EK (outburst). E AV (giant flares)ZEI G, filtnfg 222N NCCOTE
J232327.9+584842 11 WLl 14 57 5 4b T 7 B I AXPELSGRABL. X, A 123 A
HNCCOMEIEAIE 161348-50551 MLl P4 1 5 AXPAE & AHAL, H AT Re 2 6l sh g 2. Xf
FCCOMMKHE, A M AR HEHEA: I R S7 3 EL AR, o WA CCOMEA: R 4
TEAL T IR IS 1. %5 51 & Doroshenko%5 1O 7ECCOYEXMMU J173203.3-3445 1818 51 B2 8t
G353.6-0.7 W A& I —H15 ¥ ik 52 B A& (Post-Asymptotic Giant Branch Star), FFi\ A3
5iZCCOMmT & TR TR R4 h, Ja ok THHEBE RN 78, X — WA
T CCOMUERIFEH AT EME. AR HrCCOMP TR, 3 T WA b1 2 o 31
P AR SR CCORUE AR R (AT Be k. FRATIR B T — M CCOT g fy A it 72 W
B RGN —PUE R S A IR R R R, WA — R TR, TS 20 S R A R R
K, TFI R T 2 B, BN 17 A A 0 A 2 UV 2 R B R R A R T
A, BICCO. AL EBENEWT: 27590 Hr CCOM A MI-REI7 /345, 15 Hoth 1E 382328 fik
MRLLE, 2 BT CCORUE IR I AT RePE; B3 A T WA b 7 E AR, A U R
4 Hi CCOM & WI-Wi 37 AL B 42, 55475 0 HrCCOR] fig 19 U IR & Hys AL 72, 55570
BHTRE SR,

2 [EE-HEanm

AR HTCCONI H BE AW, RIS E PR, 126, 5 R 215 R 82 ik
MRS NIEF Bk 2. CCOMEEESIS. Hrp, IEH Bt kb 2 2@ ik 3 &5 #
SRR R ST B &=, RV shataE kol 2, M CCOMMLE KX B2 6 KT 3 A e
B PRI — B\ X AR BR SRR AL, I8 HAb R RE T . kA, CCORIREY) 5 B
AR T IR B K A TR P R 3 e R ) v TR R R ke A, B BLCCOH
FRAE “RCBEA . BRG, AT LR CCOL HAth 1E 7 18 125 ik i B2 1) 1 e Ja 90 B 3R Thi i
SRPE AT, e b, ASCOREE T ATNE (Australia Telescope National Facility ) Bkt £
HHE e P 1906 N S F bk b B 228 SBU0UEE ik v R 4651 I &5 38 2 Jok b B2 RN 2055 2
(e A ), RS . FIR, A TE MR IR RS MICCOM H e W, K1
T 37 P A

EILR IR | 7R 3R W7 0 - B e S W o A, b, TR s ik 22 i Py AR 1E
0.016-2.19 s, B> #if£4.86x 10M-4.88x 10" Gs i, MCCO P/ Ai L H7E0.105-
0.424 s, B%y A i I 7E3.05%101°-9.83x 100 Gs. #E—25, FAT/ B Ge it 1 1E & 1 75 fik
MR RICCOH e A M 3R 11 #E 37 98 FE 1) 350{E, %) F3R2vh. mTLLE H, IF & 8 ik
MR FCCOERA AL T3 B e & # (4 711 280.26 sF10.21 s), (HCCO ¥ 34 K 1 i %
R (5.4 x 1010 Gs) b IE % 388 378 ik b 22 (7.7x 10" Gs) IR L2220, A5 X} E, E2ik
R T CCOR L Ath 8 7 B 15t 2 ok vt 2 3% TR R 37 98 B2 o A IO B9 . A, e ookt
2% (Spin-up Line) & XUE 5 Gt R AU 8 B RFAEZR, a0, A EI1H AT LG H 4 R 300
Bk vh B 3 A A AE BRI LR LR, SR IX S XU R G 1 1 B R e A7 AR IR s it
P2 RERZ, WEILRIE T LA LT B I & 82 bk 22 35 70 A 76 B e gt 28 ULk,
M3WCCOA I /AN AE H eI L LR . ARE F s 2 e, 7 BAENE RGP &l
P PR RS 2 PR R TR 5 . Rk, AT EECCO T A& 200 XUE WRARE AL J5 A4
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Fig.1 The diagram of the magnetic field strength versus spin period (B-P) of the neutron stars, where
the solid line is the Eddington accretion spin-up line*!| and the dotted line is the death linel*?!. Radio
pulsar: pulsar observed in radio, Magnetar: magnetar, CCO: center compact object, Binary: pulsar in the
binary, Normal SNR pulsar: normal supernova pulsar. The data of the figure is from the ATNF Pulsar

Catalogue!*3l,

161 I CCO@3) B
[__ISNR Pulsar(56)
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Fig.2 Histogram of the surface magnetic field strength of the neutron stars
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®2 BOPEFBEREAAREAEE
Table 2 The mean spin period and magnetic field strength of the pulsars

Source (Py/s (B)/Gs
Normal SNR Pulsar  0.26  7.7x10'2
CCO 021 5.4x10'°

3 WERRRETH

BAME B CCOMRIR TR, FF2 I TRAIH B, 970U R CCOH H i
JELJ, R Bk 4 O A B 72

G, BT, MR NG, R R AR R AR, H
SRS SRR 25, ZhangMKojimadit ! T BE B 9 AL KA 49].

By
B=—— 1
1+ AM/M,’ (1)

A, Bo AWIR R BES 38, My N HE 7 3E B 8, — AUE N~ 1071 M. 1R
B8 (1) 2R R, BRBECCOWTI AR I & 1 #E 37 5 FE 21 By ~ 10" Gs, M Z L RARAM ~
1072 Mo Wi Ja , HAR L7582 B AR H ADWINME B ~ 10 Gs;

FUR, WRARA Ty THT, AR PR B, WRAR B 1 A R ST 2% A1 A 14O

M =57 (N =3/7

6/7 18/7

P = 2.4(ms)BS/ (1 1 M@) (M ) R, (2)
. Edd

X, Bo W BA10O Gy B I v 7 S SR T Wk i B2, MOy b+ B3 & (BUE 1.4 M),
MAWBFAZE, Mpaa W T BRAZR (Mpaq ~ 101 g-s71), RgALLL0® e B4z i) 7 A
A2 (BUENL). BRI 3HICCO: RX J0822.0-4300 (P = 113 ms, B=3.27x10'% Gs).
1E 1207.4-5209 (P = 424 ms, B=9.83x10'0 Gs)fICXOU J185238.64+004020 (P =
105 ms, B=3.05x10"0 Gs)[J H Jie J& 1 A1 % 10 #3758 B2 70 AN (2) 3K, KRB EATH
W AR 240 i MM =1.34%10'7 g- 51, M=5.52x10" g.s MM =1.38x10'7 g-s~'. W]
PLE H, CCORIM AR R HEIE10Y g s, RIOIANZ T WAL 2. AF Jy % b, FRAiTid it
A RF A5 B R XA 2 XU 106 EUT, i — B ok B AT R R, HFERBERT
CATR WA R A B . WA 1, CCORMME iR X 28 W2 X KW b 1 2
FAEE, R R SR S AE IE R TG, [ CCOA AT A 4 J7 1k W AR s R HRE, 35
PAM ~ 107 g-s~ ' MR B 2R, BA BICCOFT F WA R EAM ~ 1072 My, 75 2
FIRT = ool Mer IOt e 90996 106 yr, /4 I K T-COOM 5 ) 4

-8~ 1x3600 sx24 hx365d’ ~
(0.3-7 kyr). B, JATHEECCO R REAF LR IR B AL L TR
B, B e AL T T, AR R e, hT B AEXUR RS RN A R,
o e A ARG SR PRGOS

P =27x10"(s yr Y [m?’/?RS/ 714—51] B P2 T (w,), (3)
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b, POy 7 5 e A S 5, moh LAK BH 5 D B I v TR R A (HUE 14,
B2 HLA10"? Gs AL T BRI SR, L5 9107 g - con® A BT () vh 1 B e )
R (BUE ML), Mg NLA10'® g - s~ N EAL AR n(w,) MfastnessAl 1149,

15 T

C__ILMxB
I cco

Number

_[ Il

L
15 155 16 16.5 17 17.5 18 185 19
Ig[M /(g s~ )]

3 RBTEXS ORI L ECE RN R E TR, LMXB: RBEEXGTLIE.

Fig.3 Histogram of the accretion rates of the low-mass X-ray binaries and central compact object,
LMXB: the low-mass X-ray binaries.

AT 2R (1) 2N (3) 3352 Br CCO A W3- 37 1) U2 ¥ Ak 8 42 0o (3) 33k
TR, HEEQ)R, EBWMEANM ~ 1017 g-s1, WA N~ 106 yr, W
BIRENAM ~ 1072 My, REHBCNM, ~ 107* My. F % B Y6 E R 1N
Py ~ 10 s, WML ML 8 E NBy ~ 10'2 Gs. Z11E, BRIRZA AR AP ~ 0.15,
AR EENB ~ 1010 Gs. E4E /8 T CCOJE Hi-W 3758 FE 1) SUR AL 2, I
HE LA, CCOMEERAMMP ~ 10 sHESIP ~ 1 sHIRLFE A, R EI7 50 R &
EL#i 18, MB ~ 102 Gs FBEFIB ~ 10'° Gs, X T M T 405N & 4%, 1 [ e & B
P~ 1 2P ~ 0.1 sHd FEr, SRIH 3708 E T FE LR, B ~ 1015 Gs T £ 3
B ~ 1093 Gs, P12 E%. [, ME4ET LUE HiZiE it 725 B i oum g5 51
FFERRT. ik, FATINCCORT BERIH T BUE.

4 JERULKEF

RAE LL_F R 2007, BCCOMRYE T WE R %, HFHEAE~ 100 yri i 8] B, DIM ~
10Y7 g- s R BRI ARAM ~ 1072 Mo P, H A R %S WP ~ 10 sfR K2
P~ 0.1s, HEMEZEEESNB ~ 102 GsfEKEB ~ 10'° Gs. HZ10° yriiEik
I Arize KT CCOBEIAERS (0.3-7 kyr).
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Fig.4 The evolution diagram of the magnetic field strength versus period of the neutron stars. The

legend of the figure is similar to Fig. 1.

FATINNCCORIE T XE, FH H & it~ 106 yrit W A2 0 # i 2. W1 o il e
5 CCOFTLEREHT R B R B IX — 7 J&, AT ACCORT A st v] GE - AE 3 A &
T R R BB, T A AT AL BR AR HE I, FRATHR B T CCORY—Ffr 37 0 7T B v
AR SR, CCORIE T XK R EAEE (KT8 My) RS, MEH KME R LA
BRI — M R AR), AlFFEHE RS MEZRALE~ 107 yr)5,
Fopite 2N 5 £, ARFTFEIFEWA. HEd~ 108 yr, AR F T ERH
AM ~ 1072 Mo WIS, FAE R R A R IE A, P2 T 7 5 (B ) FIHE B 2 .
BE th 7 B (R 5 R R RIS PR AR — A~ 400-500 k- s~ B3 50 | T U B
K, ARFFENS WA AEBEY FA, AR M TFER S, & BT
TAR G REEDWIR I CCO, Fr e 18 725 A B A 8 5T L 18 75

5 BHEERIE

CCOfE N—RER M 2B A kb 2, il —H &2 KE. ¥k, CCO5H
Aty 1 8 388 25 ok e B A B, B AEARA I i R S, (R R T 37 i R A At 1 R 38 T ik
MRAR~ 2N B W AR AR 50 B AR TR AT BECCO R RE RS IR T 50U AR 4 W AR
FREREAER XUE R RS R R R R E R S AT R R R R, TR — Y] U
B ~ 1012 Gs, WGP ~ 10 s T 2. &id~ 107 yr, 2P FEMFEEH#EANGE
FriEtl, TSR RE, 41~ 106 yr, 9 FERAM ~ 1072 M WP )E, &
TG RER SBFREB ~ 10 Gs, B S IEE| P ~ 100 ms, BIANEIFCCO.
Ab, BT IR ARMB S TH L H I CCO MW AR 28 554 5T F X5 2 SUE WL () W AR 28 A] L &
FRRTEE N, R, BATCACCORIE T XUR, H HA it~ 106 yri WA In#E D #2. i
Ja tE R B R, TR F B E, TCCORTAN 28 vl fe 2 H A B B R A

56-7



61 % A - R 5

PP AL R . JE R A BRI, BATTE R Th CCOR 2B BRI 4 T
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Fig.5 The diagram of the binary evolution of the CCOs
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Binary Origin of the Neutron Star Central Compact
Objects

DIAO Zhen-qi  WANG De-hua  YE Chang-qing
(School of Physics and Electronic Science, Guizhou Normal University, Guiyang 550025)

AgstracT The possibility of the binary origin for the central compact objects (CCOs)
is probed in this paper. Firstly, we find that the CCOs share the similar average spin
period to the normal supernova remnant (SNR) pulsars, however, the average surface
magnetic field strength of CCOs (B ~ 5.4x10'% Gs) is lower than the normal SNR
pulsars (B ~ 7.7x10'? Gs) by ~ 2 orders of magnitudes. Meantime, we also find that
almost all the normal SNR pulsars lie in the position above the spin-up line, while all
the CCOs lie in the position under the spin-up line. Therefore, we doubt that CCOs
may origin from the accretion induced spin-up process in the binaries. Secondly, we
analyze the possible binary evolution process of CCOs based on recycling theory of the
neutron stars: in the binary, a CCO can accrete the AM ~ 1072 M, matter with the
accretion rate of M ~ 10'7 g-s~! during the time of ~ 10° yrs, then its spin period
will decrease from P ~ 10s to P ~ 0.1 s, and its surface magnetic field strength will
decrease from B ~ 10'? Gs to B ~ 10!° Gs. Considering that the evolution timescale
of ~ 10° yr is far longer than the age of the SNRs containing CCOs (~ 0.3-7 kyr), we
suppose that CCOs may be the products of the supernova of the first star in the binary,
and the binary is disintegrated during the supernova of the second star, which leaves a
CCO and the SNR of the second star. This model predicts that there may exit a young
normal pulsar near the CCO (P ~ 0.02's, B ~ 10'? Gs), and we expect that the radio
telescope and high energy detector can survey these sources in the future.

Key words stars: neutron, pulsars: general, central compact object (CCO), binaries:
general
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