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1 11 X
T ab. 1 The results oftheoretical model for 11 MSPs observed in X- ray band
P I E ) L}){]» o ﬂ f T £n T%n y Lt)?m ) L :!mn
BLT) W) Rl w " 10K 10°K Bl W ) ¥lTW
B1957+ 20 1.60 4. 14 24.93 28.04 0.180 0.67 2. 89 24.96 25. 81
JO751+ 1807 3.47 4.23 24.60 26.88 0.417 0.63 2.51 24.36 25.76
J1012+ 5307 5.25 4. 45 23.20 26.60 0.229 2.18 2.23 23.83 24. 68
J1024- 0719 5.16 4. 49 22.30 26.71 0.213 2.21 2.29 23.85 24. 69
J1744- 1134 4.07 4.27 22.48 26.68 0.212 2.14 2. 14 23.83 24. 66
J0437- 4715 5.75 4. 54 23.98 26.62 0.228 2.21 2.30 23.84 24. 69
B1821- 24 3.05 5.35 26.20 29.34 0.081 0.84 4.95 26.15 26. 07
J0218+ 4232 2.32 4. 63 25.50 28.38 0.150 0.72 3.50 25.49 25.90
J2124- 3358 4.93 4. 36 23.18 26.53 0.238 2.15 2. 15 23.80 24. 66
JO030+ 0451 4.87 4.35 23.18 26.53 0.361 2.15 2.15 23.80 24. 66
B1937+ 21 1.56 4. 61 25.76 29.03 0.094 0.75 3.82 25.73 25.94
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Fig. 1 T he theoretical results for 11 MSPs observed in X band. (a) panel is for the correlation of spimr down power and ¥ ray

luminosity, (b) panel is for the correlation of spirr down power and X ray luminosity

R=0.99(p < 0.0001);

loglLy= 10.91 X2.53+
(0.52 £0.09) logL .4,

R =
39
ls= 1,B/Bq= 100, ri/ Ry = 0. 5.
1 )
, 3 ,
, 5 La, 67
X Y
39
2,

logLx= 11.16 £0.74+
(0.49 £0.03)logL 4,

R= 0.95p < 0.0001);

0.86(p = 1.29 x 10°*).

(13)

(14)

loglLy= 23.26 £0.32+

(0.09 £0.03)logL «, (15)
R=0.79(p < 0.0001).
( 1,
2 ;1 LLx=100W,
2 ,Lx = 107 W,
1 X : X
% SLYS o
LIS e oo pOEFE04 oy 05300
39 s X Y
L o L(S)[.l49io.o3’
Lo oc 10,05%0.01 X
Lx L , Ly o
LY. ,

2



483

2
T able. 2 The results of theoretical model for 39 MSPs observed in radio band

39

L —7{3 — log[i] log[L—ﬂ 1og[im] 10g[L§}Ej

ms 10” P T w W w
J1959+ 2048 1.61 1.69 4.22 28.20 25. 56 25.83
J0034- 0534 1.88 0.51 4.28 28.04 24. 92 25.75
J0024- 72040 2.64 3.04 4.46 27.81 24. 99 25.84
J1909- 3744 2.95 1.47 4.32 27.35 24. 64 25.79
12229+ 2643 2.98 0.19 3.88 26.45 24. 19 25.66
J0613- 0200 3.06 0.96 4.24 27.12 24. 50 25.76
J1640+ 2224 3.16 0.29 3.99 26.55 24. 23 25.68
J2317+ 1439 3.45 0.24 3.96 26.36 24. 15 25.66
J1721- 2457 3.50 0.59 4.16 26.73 24.29 25.72
J0024- 7205E 3.54 9.85 4.78 27.94 24. 95 25.89
J1600- 3053 3.60 0.94 4.27 27.89 24. 36 25.75
J1704- 5340 3.65 3.93 4.58 27.50 24. 66 25.83
J2129- 5721 3.73 2.07 4.45 27.19 24. 49 25.79
J2019+ 2425 3.73 2.07 4.45 27.19 24. 49 25.79
J2159+ 1210F 4.03 3.20 4.56 27.28 24.52 25.82
J0024- 7204Q 4.03 3.41 4.57 27.31 24. 54 25.82
J0024- 7203U 4.34 9.52 4.81 27. 66 24. 71 25.88
J2033+ 1734 4.51 1.30 4.39 26.74 24. 28 25.75
J1713+ 0747 4.57 0.82 4.29 26.52 24.21 25.72
J1643- 1224 4.62 1.85 4.47 26.86 24. 33 25.77
J2129- 1210E 4.65 17.8 4.96 27.84 24. 80 25.91
12322+ 2057 4.81 0.97 4.34 26.53 24. 21 25.73
J1732—- 5049 5.31 1.38 4.44 26.55 24.23 25.75
J1857+ 0943 5.36 1.78 4.49 26.65 24. 26 25.76
J1823- 3021A 5.44 338.5 5.64 28.91 25.50 26.09
JO711- 6830 5.49 1.49 4.50 26.62 24.25 25.76
J1518+ 0205A 5.55 6.00 4.77 27.13 24. 43 25.83
J1629- 6902 6.00 1.00 4.39 26.26 24. 15 25.72
J1955+ 2908 6.13 2.95 4.63 26.70 24. 28 25.78
J1300+ 1240 6.22 11.4 4.93 26.27 24. 47 25.87
J2129+ 1209H 6.74 2.40 4.61 26.48 24.22 25.77
J1045- 4509 7.47 1.77 4.57 26.22 24. 17 25.74
J0024- 7204T 7.59 29.4 5.18 26.42 24.53 25.91
J1918- 0642 7.65 2.40 4.64 26.32 24. 20 25.76
J1455- 3330 7.99 2.42 4.65 26.27 24. 19 25.76
J1730- 2340 8.12 2.02 4.61 26.17 24. 17 25.74
J1757- 5322 8.87 2.62 4.69 26.17 24. 18 25.75
J1804- 2717 9.34 4.20 4.80 26.30 24.22 25.78
J1435- 6100 9.35 2.45 4.69 26.07 24. 16 25.75
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Fig. 2 The theoretical results for 39 MSPs observed in radio band. ( a

) panel is for the relation of spir down power and ¥ ray

luminosity, (b) panel is for the relation of spir down power and X ray luminosity
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T he expected high energy radiation from anomalous X-ray pulsars

WANG Jiarr guo, JIANG Ze jun
( Department of Physics, Y unnan University, Kunming 650091, China)

Abstract: Based on the new version of outer gap model, the expected high— energy emission from anom &
lous X-ray pulsars (AXPs) has been studied. In this model, the magnetic geometric effects have been taken ir
to account, and the typical fractional size of outer gap is represented by the outer gap size at an average distance
{r?, which is the function of the magnetic inclination angle (a).T hen the fractional size of outer gap can be
expressed as f (P, B, {r)( a)),which is the function of the period ( P), magnetic field ( B) and a. The ¥ray
luminosity and energy flux of AXPs have been calculated, then to compare the results with previous calcula
tions and analyze the differences. The expected high energy radiation for some typical AXPs (such as 4U 0142
+ 615 (AXP 0142+ 615), 1E 1841—- 045, PSR J1809- 1943) have been studied.

Key words: anomalous X-ray pulsars; outer gap model; high energy radiation
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The high-energy emission from millisecond pulsars

FANG Jun, DAI Berr zhong
(Department of Physics, Y unnan University, Y unnanA strophysics Center, Kunming 650091, China)

Abstract: The significant progresses on both the theoretical and observational researches on millisecond
pulsars (MSPs) have been obtained in recent years. The higlr energy emission of MSPs is discussed. T he back
flow of charged particles from the outer gap produce the X-rays, which consist of two thermal components and
one pow er law component. T he gamma rays are produced in the outer gap through synchro— curvature radia
tion. Furthermore, the luminosities of 11 MSPs which have been observed in the X-ray band and 39 MSPs
which have been observed only in the radio bandtem porarily are calculated. The theoretical results are good
consistent with the observations.

Key words: millisecond pulsars; high energy emission; X-ray



