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B A=
Bt % FB 550025)

WE  ER kbR 2 4 T ¥ 5 % 75 (Supernova Remnant, SNR)H, 343 Jy# 5 {1t A% ik »f £ (Rotation-
powered SNR-PSR). & (Magnetar) il {0080 % K A& (Central Compact Object, CCO), iX3HER Ik EAH
E AN 0 E e B R W oy A Hod ) 18R B (SNR-Magnetar ) -3 B Jie i 1A L% sh At RE 8 72 kb B K
=R, PR IR, FR, HOEUE R R LR Bt B gt ik b 2 1P 3 5 AR IR A
B X3RFRHK P EAF WL, 7RI T H A R TS 2 BOR F T 2RI AR, T RRR T
FEEAJE A FEEAGS R, Ak, At Rest 2 Akl L AR AR B0 R S ik R AR stk Bk vk B B A B R SF 3 B iR
JELIAS B R 0T A 7 T P R B R P ST YR A 1 3K W BT A 1) PP T I AT 240105100 yr (i A6 72,
H B W kN — 2, R R o s e — .

X pohE: @, B2 P, BREET
FEIDHRS: P144; TEAFIRES: A

515

T B AR R R K T R T AN G T TR A 0
YSHE ST A A AR A G, 91 1) B2 A4l e N2 K T
B B2 22 IR B PR AR B B 2 188528 (Supernova Rem-
nant, SNR)U. {6 B & @ BB K E SR T — W
B RAK, UnET B B R825 My (MoEam—N K
BH ot 5 ) Fé) 1 B2 2R TS 8 37 R 1R R 5 5 T i —
TR AN, — BNy R R T i R
TR AR A% SR 4 R (% B 4 R B2 ) R T Al R
FE (A iR 2 ) [ 31 @ s BB, S 30 )
Jikr AR FS TS B 7 A2, AT BEIR 8048 5 2R
B 22 R B R s BRI, S e 0 I Dy e DA £
HL K Ak BB R B, Rt 58 £ O ) A
K&z (Crab Nebula)l®l fif HEOIZESNR A k& B
Tk, B IRAIE T T R RE T R YE. 1t
2023-01-16Y 2[5, 2023-03-1615 F1E M

1

Ak, ZEAR T E TS FESN 1987 AH AT e A7 7E — R ik it
B, HE SR AR B X Wk B0 g 2
B 25 - 34 K B = oK % K 2R (Atacama Large Mil-
limeter Array, ALMA)TESN1987 A UL HH AR il 21
AT Rikh B A RFAE, R AT e 2 1405 28
FEAE Rk b 2 RIS, B AR R O R I Z93834
T B 30 A OB R 400022 UK i AR Y R AL FE
o E KR (Five-hundred-meter Aperture Spherical
radio Telescope, FAST) & I 117402 Ji 5 HE Jik o
B, X135 TFASTHR % 1K X 7 502, S v
(70 MHz-3 GHz)'3I DL K 5 v iy R B 4. 7E 2Rk
BLIDE B BB T, 5 K A R P (94 I 100,
R T A 1t 8 Jhk e B (T PR 38t 328 ik o A BUSNR-
PSR)1! (B 15 VE & (0 &, 293/410 8 37 & 18t 25
FEAERMN 2 Jok b B, HL AT B2 X R T B R R IR

“ERBAREEEETH (12163001, U1938117), St AR H R E 401 H (BFHE 2441 [2020]1Y016) ¥ B

12692661859Q@Qqq.com
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b 2 #

TR G101 Rl — AR AR ik B 1 G

T R T TG 9 A A ) 812021 Bl T A
kb B2 B A AR DR ) e v i B2 T - L 308 B o £ B
B str22,

T B T K P B — SRR IR, Kok E
L ALRe bkl B2, oA AL S A e kb A2
i & (Magnetar) H1 0 BU% K A& (Central Com-
pact Object, CCO), X P Y5 1 K I (1) 6 FE KT
BREHEREBRE). BER—KEH BB
PIARAL - F2, 43 4 I X2 ik 2 (Anomalous
X-ray Pulsars) FEN 5 i 28 & 5 (Soft Gamma-
ray Repeaters)(® 23241 UL b B R BN R Z1 X
SR 2 By SR A 43 O, T OE T BRI R I B AR
VR T Wk B N S R 3 1 R e e R 25200 R I
Ve JE B (P) Y5 7E0.3-12 s, 3R [H G 3% 58 FE (B) Vi
f£10'%-10" Gs, EMIKRZ A fERE T, HZ
1/ 3100 Bl 2L 5 70 T A 0 R M B0 L U ) 2
P Re R RIS, Qe 2R it ) L= #0 2 J LA 40
1 (burst), HUEEHELN1030-10%8 erg - 512 301,
SR S8 I TA] 5 G ) R K (outburst), AR K Y]
WA %R S U 2 T 3 1 I (~10-10001%), 1 J& 75 JLA
32 U R I [) B2 8 3 2 ek, 307 1) £ B 1 e JR 300
FEIR NN (gliteh) B 529300 F e {56 & 21044
10%7 erg - s~ A EL R A (giant flare)032], jJribss,
HRBEERI T — MR, Bt 7 — L3,
LI R BT AR RERE AL (B ~ 10'2-10'3 Gs, #IISGR
0418+-5729H13XMM J185246.6-+00331713334)), L
WAE — 26 5 G 37 G H K B (PSR J1846-0258F1
PSR, J1119-6127120) o Wl F ARG 22 AR R, T
WA W AN R T 3 0 W X 2R 9K A7 - A (X
ray-dim isolated neutron stars)P® n] §¢ 5 2 A7 1E
KR, HLBUR RIR S —RAE BB B sl &
IR AIST B35 RARIB6-37) 3 et R B A XS 26
GF, ek R I AR S, R EAE0.2-0.5 ke VS,
FA X384 29°890.3-3 k. B AT O & L1055
HUGEUE RAK, EANT AR AL T e gt O BT
H AR IR Rz, £E X T0RTR H A 35 0 2L

"http://snrcat.physics.umanitoba.ca/SNRtable.php
Zhttp://www.atnf.csiro.au/research /pulsar/psrcat/

Shttp://www.physics.mcgill.ca/pulsar/magnetar/main.html

4http://www.iasf-milano.inaf.it/deluca/cco/main.htm
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2RI B E e A R S 05040 (1) RX
J0822.0-4300, P ~ 112 ms, B ~ 2.9 x 10'° Gs, fit
TEIR IR (Tonr) ~ 4.5 kyr[11742) (2) 1E 1207.4-
5209, P ~ 424ms, B ~ 9.8 x 10'° Gs, 7sng ~
7 kyrl#347; (3) CXOU J185238.6+004020, P ~
105 ms, B ~ 3.1 x 10 Gs, 7gng ~ 7 kyr[48-59,
o B R AR LA A 0 SR FR A5 AR 1 ik B (~
100 Gs), B BRR S il 2 ).

i o 73 A R T B A e PR B SR, A
By FHRE R 7R A B3H 0% L A
FRO1561 b T 4F 70 0 BB R A 2 AN B 4
REBE Ik P )5 Rt B R L. A, R
kb BAE—ERE R EAOREE TR BRI IE R,
BT B AR R S AR A — B A R . BT
ML E A AT A00 Bk B B 18528, Hrp )1 /4% B T
kb B JE T IR REA, Al i R ke 2
H e S -1 37 73 25, JFR R A R R A R ik B
LG AR

2 FRICPEHEAR

AW T R K B AR S o, kAT
M BT B 8 2E 1 7 26 H 3! (Supernova Remnants
catalog, SNRcat), 8 KX F| W [ 5 Bz 5 % &
»? (Australia Telescope National Facility, ATNF),
McGill7E £k #4 & H 3% (McGill Online Magnetar
Catalog) Fl HF O 0% K AR £ P8 224 A i 5 1 10055
WK i BREA. R, IR EAE B A ], 3R
AT 3 6 353 728 ik i B2 53 3 e B0 ik Rl 35 fik o
/£ (Rotation-powered SNR-PSR). #1542 (SNR-
Magnetar, W #HEFE)FICCO (N HBHLRE)E. B4,
FATA A EH I FEWS AR T IR e sst e Jik i 22 1Y) P B
FREFRE (o) Tonp S8, JFERLITHIH [ iX L
M SE N IE. &5, A8 MATNFYCEE |
LA bk o B B AH SC B, R AR LR AR T X e ko
B RE 7 5 - E e R A oA, it dr i 132K
T Jok i A
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®1 EIEETROPEMIBMR
Table 1 Physical properties of the supernova remnant pulsars
SNR-PSR Type Count (P)*/s (B)*/Gs (1o)¢/yr  {(1snr)?/yr
Rotation-powered SNR-PSR 83  2.0x 107" 5.0x10"” 33x10° 1.8x10*
SNR-Magnetar 14 5.1 4.6 x 10" 2.1 x10" 2.5 x10*
Central Compact Object 3 21x107" 53x10"° 23x10® 6.2x10°
#(P): the mean spin period.
P(B): the mean magnetic field strength.
¢(7c): the mean characteristic age.
9(rsnr): the mean remnant age.
er Edot— 107 Edal=10Pergss” 11.8sFIP ~ 1.1 x 1071 — 4.2 x 1071 5. [AIHY, X3k
T8 35 Jik b B2 ) 3R T B 4 R R S B 2 0 2 B~ 2.9
h x 101 — 4.1 x 1013 Gs, B ~ 4.9 x 1013 — 2.0 x
101 GsfIB ~ 2.9 x 10'% — 9.8 x 10'° Gs.
~ 12 N — Sizo VR Y N
8 HR, B2 (a)fE2 (b)43 7 B T 33858 28 ik
g t - TR B @ R 31 2 T R 3 5 B 3 A AR RT A
- 10 _ N
i 4 &b \—j,—ﬁ‘ VR psng == ~ —1 =
i 0 Rotation—powered SNR-PSR| A, %fjj AREBERK IR E ((P) ~ 2.0 x 1071 5) 5
5 A SNR—Magnetar 1 EF“[L‘;\&{%,‘%M—‘“P) ~ 21 x 107! s)ﬂ;ﬁﬂ‘ﬁw\ﬂﬁilz
8 Li Non—SNR M t 7 vei Y N
[ - X Cz:tro\ Comgpgomc?t OOrbject i/}J E %}% ﬁﬂa ﬁﬁﬁﬂﬁﬁ% E[,:qui/}j E }‘jﬁ}% /ﬁ‘ﬂ(<P> ~
K | Rasiops 5.1 5) ML P K IE — A B L, 30 IR

=1 1 2

0
Ig(P/s)
1 ki B W3R - B e W4 A, Hodh “Death Line” Jyfikit 2 5F
HIFET 4k, “Spin-up Line” N3 T WAL, EdotRRE.

Fig.1 The distribution of the magnetic field strength versus
spin period of the pulsars, where the “Death Line” is the
radio death line of the pulsars, the “Spin-up Line” is the

Eddington accretion spin-up line, and Edot represents E.

3 FRBOhEVIIEN RO
E BN 2 B e B B R B3R B 5376
AT 3 HT 3 e 2 1 1 W 90 B
S O

B, B Bkt 2 (3380 iRl
(L450) il v S50 K (3980) 0 1 e 0 999 30
P ~ 16 x 1072 —11s. P ~ 33 x 107! —

3.1
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(7 ¥ W3 58 ((B) ~ 4.6 x 10'* Gs) b # 5 fit
REIBE I ik b 2L ((B) ~ 5.0 x 102 Gs) @2 2,
M H 0 B3 RAK B P G 58 ((B) ~ 5.3 X
10'0 Gs) L st e izt gt ik AR LI 24~ 21

i, ATHGE R0 1) 777550 B 13288 7k
ik B2 T 1 i S U B 3 B FE Sy A Ferh, Ander-
son-Darling i 5 (A-DAs %) LL95 % [ M 26 4] e, #%
) Ak e 88 Jhk b 2 PR T JE) B R R A e FEE e AT
HOER A (A-DR IR G5 R 2R, K121
Ko B8 T — ML IR, [, Kolmogorov-
SmirnovAs 4 (K-St 56 ) L5 % HIME 2 1 7, % 5 it
RE 20328 ik b B 55 PO B0 R AR BT AR ABLRS e S
Wi A, AHIX P 2RYE 5 182 B A AN TR E e
JE 3 43 A (K-SA I 45 SR anR 3R ). [FIBY, K-SH5
L5 % W 2 1 7 1X 3 1 328 ik v B2 22 TA) A 5 AN [+
2 THI R A 5 P A (AR 3).
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20 ;‘ ‘R‘o@‘t{om‘ bowered SNR-PSR (83) (o) ] %3 EIteBkionE ST HE K-SRI R
r SNR—Magnetar (14) Table 3 K-S test results of rotation-powered
20? Bl Central Compact Object (3) 7 SNR-PSR and SNR-Magnetar
I Reject
L B Category Count  p-value ) jc
© H 0
g0 7 P
Z ok 7 ]
101 %% Rotation-powered
[ %%%7 SNR-PSR ¥ Y
i - - 1.61 x 10 es
5¢ - ]
[ //%// SNR-Magnetar 14
: “
of | %é/% o Rotation-powered 83
-2 - 0 1 2 SNR-PSR 5.89 x 107! No
Ig(P/s)
Central Compact Object 3
25 [ R T T T T T T T
77 Rotation— powered SNR-PSR (81)
S SNR—Magnetar (13) ®) SNR-Magnetar 14 LoTx10-2 Y.
F - Central Compact Object (3) . X €s
20 % — Central Compact Object 3
: %
F B
15F . % ] .
E i % Rotation-powered 81
E % SNR-PSR 4.59 x 107" Yes
=z L L _
0 r % ] SNR-Magnetar 13
. 7 % 1 Rotation-powered 81
i % SNR-PSR 1.60 x 107*  Yes
0 : é Y Central Compact Object 3
10 ! 2 \q(E;/BGs) ' 6 SNR-Magnetar 13 430 % 10-% .
.30 x es
B2 (o) TSROk 15 5. (b) M L o 2 Central Compact Object 3
SRS AT

Fig.2 (a) The spin period distribution of the supernova
remnant pulsars. (b) The magnetic field strength

distribution of the supernova remnant pulsars.

#*2 A-DKIEER
Table 2 A-D test results
Category Count p-value Reject Hy
P
Rotation-powered 1
83 3.69 x 10 No
SNR-PSR
B
Rotation-powered .
81 7.85 x 10 No

SNR-PSR

#Hy is the null hypothesis that the data follows a logor-
mal distribution, where the confidence level parameter

has a value of @ = 0.05.

20-4

#Ho is the null hypothesis that the two sets of data
come from the same continuous distribution, where the

confidence level parameter has a value of o = 0.05.

3.2 HFHEFRSBETFHRXR
B BRI, KRR R & B A T
BRI, BARY) RS B B RR 2 A
~ 300 kyr!'®] IX % 7 35 75 Bk b R e — REE R )
. Bk, FATZ R A ist i ik v B RS, 5%

/ﬂ\:ﬂﬁﬂji 1ﬁl+7j/j£— EDTCKITSNR

B, T X
P
Te = ﬁa (1)
o PRy e A 5 R
FATGE T K IR, e By Ak BE At 2 K A2 (8300)

I8 B B (1 A080) A0 B0 R A (BT 1) A 4 6
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BT, ~ 1.3 %103 — 1.1 x 107 yrv 7. ~ 2.4
x 102 —2.3 x 10 yrAll7, ~ 1.9 x 108 — 3.0 x 108 yr.
[E) I 3 32 I8t 20 Jok 22 1)~ YA R AE S8 0 A2 ()
~ 3.3 x 10° yrv (1) ~ 2.1 x 10* yrAl{7.) ~ 2.3 x
108 yr. Wk, EAEZ ML, FHQ) R HRRE
SRS I AR U Mk B A AR I e T R I v T
PUAE ) B e B, H o A8 M 4R S e, 1) 3 48
Hinl3, FXHUAELT — LR PRk b & (W= A0 ik b A2 )
[R5 B SR IE 2 IR AR R iR 227,
I, FRATIE RS T R kb R ) 5 — PR A T T
— A A ik B R T R R R AR Y, BT LA
B AL 8 328 B T K T A R IV 1 A O I IE
T8 B AE R HE T, R BT L T 000 A % e AR 0 82 7 J K SR
FE kit RATMSNR cat Bl FE il 2 1 33558
T8 ikt R B R AR Y. b AR Ak Re st ik ki
(83%) I8t LR 2 (1A550) FH Lo B0 R AR (3580 (st
TR TE 73 B e Teng ~ 9.7 x 102 — 1.4 x 10° yr-
Tenr ~ 1.4 x 103 — 1.3 x 10° yrfllrgyg ~ 4.5 X
10% — 7.0 x 10% yr. [FJEF, IX 388 ik o 2 1135
AR 5 0] f2 (Tsnm) ~ 1.8 x 10* yri (Tenm) ~
2.5 x 10* yrfl{rsnr) ~ 6.2 x 103 yr.

B JE, BATTEAR LA B 70 Rk B2 P PP S 1) 22
St Rk — P RS Bk B R OC R,
K R AIE A 08 15 18 R A8 2 L e YO AR 8 L 5] 2
#:

Te

R= . (2)
TSNR

K3 (a) 27 1 33830 2 fok o B2 AR R AIE 4F -8
TR A, e b Bl A B8 28 fhk ol B2 A8 S
PR, AR AU A I M I3 5 A A 22 AN K, T
FUR RAR BORFAEAF 68 B 2 v T s b e e . 13 (b)
RIR J 3B K b B AR LB S RIS A, K
Ha] BAA H O BURS R AR T M A I8 A THE 22 B

IRK, HAFAEAF 68 LB AR Re /& 1 1105

3.3 EmftaREbkohE SIRRTFRKOPE
MBI RN DUE Y, — SR ik o 2 5 0
ik st 2 B AR ACL R 1 37 58 B2 - 1 e SR S 20 A 3RATT
DX A 0 K b B R SRR R, BRI T 22 B
B S ik B R R S, AT E R

SR AERE Bk AL, DRI HERR A A A 1 R AN e
Bom R, ok, % SR B AL RE st bk b 2 1 H
FERE R K ZAIEE > 103 erg - s~ 56 FI P (W
K1), B RATHEEFE ~ 103 — 103 erg - s~ 1
AR E ki . PR, 2 R B W AR R 2 5 e ik o
S e W B i 3% 5k B R AL, T IE R BRI
W BB R K 2 A AR TE 52 T i AR s 26 LR B
BRI R, DN o BRATTHEBR G 3 98 B N
T101 Gsl kot 2. )5, FATMATNEEHE 2
WETE ~ 103 —10¥ erg - s~ HB > 10! Gsf#%
Sl At RE A5 0 ok e S AT st 20 ik 2 AR O B, It
HEAT A

10

F(a) + Rotation—powered SNR—PSR
A SNR—Magnetar
O@ < Central Compact Object
81 — Te=Tew
3 L + - ]
& +
= A
i# 4
. A m
I Rag A
L 7 A
2 . I . . . I . . .
2 4 6 g
19(Taus/yr)
10 L L B S A

[ (b) ZARotation—powered SNR—PSR (27]

gl Y SNR—Magnetar (9)
Il Central Compact Object (3)

7

Number

7

DN
Al HIHIm

[N\

_

-2 0 4 6

2
1g(Te/ Toww)
B 3 (a) 2 2 kil SRR AE AT RS- I AR S 0 A . (b)) R AL atr

R L BIZ R = T 4.

TSNR

Fig.3 (a) The distribution of the characteristic age versus

remnant age of the the supernova remnant pulsars. (b) The

distribution of the age ratio parameter R = TSTI\CTR of the

supernova remnant pulsars.
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K4 (a). B4 (b)AE4L ()2 &R T LLES
ek 34 21 f 38 32 Pk e S R S 8 ik P 2 O Py BN
T oA, Hoh, B B Ik RE I K b B2 (P) ~ 2.0 x
107t sy (B) ~ 5.0 x 1012 Gsfl(r.) ~ 3.3 x 10° yr,
i 4% B AL Ag AR B ik i B (P) ~ 4.0 x 107! . (B)
~ 2.9 x 10'2 Gsfl(1.) ~ 1.5 x 10% yr. ZK-SK %
RIR, IX P Rk 2 LLO5 %0 IR e 43 ) e AR AN )
PR e S U0, 3 T B i R AR AGE 4 18 0 A1 (K-S
Frge 45 R AL APTR).

1 wHeSEe

ARSI T R KR 2 R FORIR R T
AT RE 70 2K Sl JATR B2 (-1 2 5
JiRe A A0 ~1- 243 e 7 5 B W S v e 3 {4 e B Ak
AR, RIS AR S0 R AR B S8 k37 588 B W R AR T

120 T T T T T

[ Rotation—powered SNR—PSR (83) (a)
1ogl 777 Non SNR-PSR (645) 1
80l 4

60 b

Number

B AL RE I8 28 ik ok A2 DRI 0 0 A% 20 436 38 32 ik o
5 NIRRT Bk B T REE B AR MR, F
WA OB RAR AT RER IR T AR, K fa %
A RO BIUR R AR P LE 1R B 2 18 128G 353.6-0.7
B R I — R E e B, RS L 5z O 8
RAKEPE T F— R RZ 408, ZERhOFHER
A B UL S5 5 e e A TR R AL, R T A R
A B RAR AT e A2 AT T S G R 5%
TR ERIR, AW SNAERES T 5] 14T
SR 58 P B S B TP A E A S 3 s R (5061,
PA VR HE— 20 18 1 % B A e A a8t 3 ik v A2 AN R T
0k e B A S AN (R () 1 R B 3R T 3 i R R
FEAESEE 70 AT, A1 Zh AL R 1) A2 42 IO Jik v B2
WAEBEE B iR F 37 S, AR e fgs e
/I

120

T T T
[ Rotation—powered SNR—PSR (81) (b)

r Non SNR—PSR (648) R

WOOj N

sof 1

© [ ]
o

¢ sofF N

S L ]
=4

40j ]

Iq(B/Gs)

WOO;

Number
(o]
o
T

T T T T
[ Rotation—powered SNR—PSR (81) (c)
Non SNR—PSR (648)

lg(e/yr)

B4 (a)¥shftRER Rkl RATARR NI 2 B eI AG. (b) Fe 3l At ae pst b ik o 2 AR ik o 7 SR B 27 . () FeBh Ak Re etz ik b
SR RAE R . GER: BAREEE ~ 10% — 10 erg - sTHB > 10" Gslkah Ak .
Fig.4 (a) The spin period distribution of the rotation-powered remnant and non-remnant pulsars. (b) The magnetic field
strength distribution of the rotation-powered remnant and non-remnant pulsars. (c) The characteristic age distribution of the

rotation-powered remnant and non-remnant pulsars. (Note: The figures only include the rotation-powered pulsars with
E ~10% —10* erg - s~ ! and B > 10! Gs).
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4 BIERORE NIRRT KR 2 K-SRI E R
Table 4 K-S test results of SNR-PSR and non

SNR-PSR
Category Count p-value Reject HY
P
SNR-PSR 83
4.10 x 10716 Yes
Non SNR-PSR 648
B
SNR-PSR 81
3.94 x 107° Yes
Non SNR-PSR 648
Tc
SNR-PSR 81
9.29 x 10727 Yes
Non SNR-PSR 648

# The sample contains only the rotating energy pulsars
with £ ~ 10% — 10* erg - s~ and B > 10" Gs.

® Hy is the null hypothesis that the two sets of data come
from the same continuous distribution, where the confi-

dence level parameter has a value of a = 0.05.

()76 7 2 30 02 ik e B AL 4R 0 B 42 o AN [, 4
NG B A R 2R ko B B R R R R O B R
WU E e, B Bt RR 8 I ke B — Hrgnr ~
10 yrff AR IR, T35 B e J A B ST 2otk g vk
ANRE(P) ~ 2.0 x 107" sFI(B) ~ 5.0 x 10'? Gs
(W21). ZA-DRIS A E, X S8k kv A2 1) B Jie
e R T 37 8 3 IR BBUEZS 4 Af (L 36 2),
MR BT — 2T YR, K, K-SEIG 48 gtz
T B 3 4t R st 28 Jok o B A A [ 1 B e A S
N 37 R 3 AT T o 350ES R AR 5 it e 10t 7E
ik et B A A AN [R] PR B 37 08 B A (DL 120 33). 31X
W7~ T Bl L e R P AL R (R 2 AN RO B0 R AR )
FEast ko B g T AN RIS AL IR, T e AT 2 R
ARG YR T AN [F] 1 £ 2 EA () £ o B R R i
T, AT REVR T b 7 B AR R IO AN R Ak 2.
HE IR, R I T 28 B A SR A R
P R 5 F ol KRR R D k8 — 12 M I
05 B R A RIS 2, 12 — 25 M [T &
B3 BR YA IB G RS, T R =
Bl & 1.4 — 3.2 M (627061 [RI gk, FATTHE M AT & B 1Y
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ANETRESSS0h FEMB R, E e 0L LR
WS AE— B ZE T, X 2R AL RE
A e 2 55 P 2RI I kb B (B sh (L BE AN NS R ) B
BBk, 5L b, 3@ E AR TR L
NG R DN T 0N b N (P =y
A8 H BT IL BEA A S I E B 6T AR KR 2
M3, PSR J1640-4631 1 345 $n 93155867,
HARPERER N T3, — AN, n = SIREAEWIRST,
AT L A 8 0 6 2 ik v 2 1 2 S L ) AS A AS S 1
B AR AR B, AN AT RE AR AR T AR B R
%}[68-69]

(2) P A A A s ik e 2 (33 32 i S R v B
RAA) 55 e s (it G ast 5 ik b AR LE, B B B AN [
40 18 A A % 3 T R 3 B g 43 A i o, B TR  AE
(17 2 B e L I ((P) ~ 5.1 s) EL 2% Bl 41t g 8t 325 ik
MEP) ~ 2.0 x 1071 ) KiE—/NELK, [R5 125
WG 1 P RE7 B8 P (B) ~ 4.6 x 10 Gs)LLE:3)
BRI Bk h 2 ((B) ~ 5.0 x 102 Gs) i i &
(R IFER). 5T 0207 8 &, RIE1LA
WAL N AT RE AL R B JE WG O 350, oA 0 s
YA BE A BT 5 ARG IR AR AR Fe e v sl R
T4 R 40 5 PR RO IO T R34 61 B i —
SCAR GG R DLIGAE T A — E AR A
B, JEHEERINA, hFEMREc B2, M
HAEWEN R« B2Q*, HHQ = 27/ PRIKIFE
07 3 A o B X R R T 3 1) 38 R L A AR
SE PRI RE, T AR I R IR 2 P AR RE MR R, Bt R
PRRILE. RN, 37 30t 08 i 22 38 B T i
B A 8 5, Ao 45 LA 4 o 1) B o 3 2R B R I
E A S5, AP ~ 107 s s~ 3X {845 38 05
EREME~ 10* yrinf (8] B, MW EE B Py ~ 100 ms,
LR FBIEEP ~ 10 s. R, OB KKK
Y e I (P) ~ 2.1 x 1071 o) ML B ff AE it
HE ko B ((P) ~ 2.0 x 1071 s)HI B, {8 35 15
W E((B) ~ 5.3 x 1010 Gs) bt 5% 5l it #8182 328 ik
MEB) ~ 5.0 x 1012 Gs)IKIz PN & 2 (IR 1A
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Period-magnetic Field Classification and Evolution of the Young
Pulsars

YU Jing  WANG De-hua  SUN Yi-hong  ZHOU Yun-gang

(School of Physics and Electronic Science, Guizhou Normal University, Guiyang 550025)

Asstract The young pulsars mostly locate in the supernova remnants, which can be classified as
the rotation-powered pulsars, magnetars and central compact objects, and these three types of young
pulsars share the different distributions of the spin periods and magnetic field strengths. The remnant
magnetars share the average spin period larger than the rotation-powered remnant pulsars by nearly
one order of magnitude, while their average magnetic field strength is higher than that of the rotation-
powered remnant pulsars by about two orders of magnitude. Meanwhile, the central compact objects
share the average magnetic field strength lower than the rotation-powered remnant pulsars by about two
orders of magnitude. The different physical properties of these three types of young pulsars may originate
from their different predecessors, or their different supernova processes, and may also originate from
their different evolutional processes after the neutron stars were born. Furthermore, the rotation-powered
remnant pulsars exhibit the faster average spin period, the higher average magnetic field strength, and
the shorter average characteristic age than the young rotation-powered non-remnant pulsars. This implies
that when the new born neutron star undergos the evolution process with the timescale of 7 ~ 10° — 106 yr,
its spin velocity will decrease by about a half, and its magnetic field strength will also decrease by about
a half simultaneously.

Key words pulsars: general, stars: neutron, supernova remnants
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