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1 BRI X Gkt 2 I AN [ AR 3 I TE) 6 2 (¥ SNR

SEMES  FHRBphom s 4425 H SNR
10 50 100 300 500 800 1200
PSR B0531 +21 1.54 122921 274860 388.710  673.266  869.183  1099.439  1346.533
PSR B1509 — 58 1.62x 1072 7.570 16.927 23.938 41.461 53.526 67.706 82.923
PSR J1846 — 0258 6.03x 1073 3.195 7.143 10.102 17.497 22.589 28.573 34.995
PSR B1259 — 63 5.10x 107 0.294 0.657 0.929 1.610 2.078 2.629 3.220
PSR J0437 — 4715 6.65x 107 0.039 0.086 0.122 0.211 0.273 0.345 0.4230
2 WU X SRS A 00 4 K 2
BRREIN SFA i fph-om 25! L
Sour Sous
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PSR B1509 — 58 1.62 x 1072 3.564 x 1078 1.62x 1077
PSR J1846 — 0258 6.03x 1073 1.327x 1078 6.03x107%
PSR B1259 — 63 5.10x 107 1.122x 107° 5.10x 107?
PSR J0437 —4715 6.65x 107° 1.463 x 10710 5.65x 1071

PMT 11196 90 85 5 1, 19 56 3 v T % 4T 1 A
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Sei b SRR AN 1 s, SREEINA] A 1200 s,
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BRI, SRAF (1A 5 R JE R % HERF P 1 B8 T
1072 F1 1078 T4y, Bl ZHUR IR Fabr. Wl %
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ITE] /s
B9 Crab ki E SR  (a) S50 J5UTHE F; (b) U4 B8 S5 bR
223 WA Nk 15 A I e 17 RO A R e JSE R 1 5
YK 2 JA s Bi# Hz PR B BE AR
PSR B1937+21 0.00156 641.02564 3.66324 x 1070 —6.65436 x 10°*
PSR B0531+21 0.03347 29.87750 3.91971x 107 —7.03104 x 10°*
PSR B1509—-58 0.15023 6.65646 4.07972x 107° —7.26342 x 1078
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FEOA. GBI A 1200 s I8F, KB 4 R LA
RURIUT, B2 oy A ¥ 50 MBS AL A 10 R 300 s
I, EH T4 I LA, il 0 30045 RO AN AR, X
DAY Ay b 2 Pt 08 S0 Jk v 6 6 11 A8 A

AT U UL ik e i T ) PR AR A DL K
0L PR JE, A ] 10% /K %% (full-width 10% maxi-
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FWHM) $i 3 W0 Ji o 46 J56 45 1iE 2 00 A2 4k, S
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Abstract

A simulation experiment system is required presently, for the space flight experiment of X-ray pulsar based navigation is very
costly. To solve the crucial issues of the timing stability and the profile precision in existing simulation techniques of pulsar signal, a
new simulation technique which utilizes visible light is proposed. The simulation experiment system is set up based on the proposed
technique. And some experiments are carried out to test the proposed technique. The results demonstrate that the proposed technique
can be used to simulate any of known pulsars. The timing stability of simulated X-ray pulsars is raised from 10~* to 10~°. And the
accuracy of pulsar profile simulation is noticeably improved. Within the X-ray band 1-10 keV, when the observation time reaches
1200 s, and the area of the X-ray detector is 1 m?, the Pearson correlation coefficient of pulsar’s observation profile with the standard
template profile arrives at 0.993. And the simulation experiment system can be realized with high flexibility and low cost. On the basis
of the simulation experiment system, the signal characteristic of X-ray pulsar can be investigated. On the other hand, the performances

of X-ray pulsar signal processing algorithms and navigation algorithms can be surveyed in detail.
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