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®1 FRUNEFKPE J0437-4715 BWER
Table 1 The ephemeris of pulsar J0437-4715 in the observation

Item Value Error value
Pulsar name J0437-4715 -
MJD range(MJD) 50191.0~53819.2 -
Right ascension 4h37m15 8147635° 2.2x10~11h
Declination -47° 15'08.62417" 1.5x107tte
Barycentric rotation frequency(Hz) 173.68794618476802512 6.35x10~14
Time derivative of barycentric rotation frequency(s™2) -1.728407863129812303x1015 5.64x10722
Epoch of period or frequency(MJD) 52005 -
Dispersion measure(cm~3-pc) 2.64476 -
Binary model T2 -
Binary period of pulsar(s) 5.741046461664414798 0.0000011
Epoch of periastron(MJD) 52009.852429760504247 0.000583
Longitude of periastron(degree) 1.2224471797560462534 0.0366
Eccentricity 1.9179697738598622799x10~%  3.3x107°
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Fig.1 The preliminary fitting results
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Fig.3 The results of timing residual after removing the data jump among different backend systems
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3.3 RXTE ASM KWLM IERIAT 4B

RXTE il #5 Py @ X A ASM RN EREH, € 1.5 h XR=E RS
XIEAT— AT, BWGEETE 2~10 keV BET, FREITICR, ASM BIEEEAA AW
flr. —FhRIEGERE, H—FE ASM #1TT KV e

B IRGEIE A BRI —4 90 s BFREISET, EXT 2~10 keV JEEHIE
TFUANEAERD (count/s) PRl B E. WX T “KVFH” WEIEA, 1ER920 N H R
1d FETEREE KRB E, REERIZR P AT RERN IER T,

RXTE A ASM # LI RCHE 7T LA SRAIF TS RARAERS . X S 25 Be vl e 5 O L AR AL,
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PSRN 1996 4F 2 HE| 2011 4F 9 HRYREE, HHRIENR 2.

® 2 KFREREBKHE J0437-4715 HEIEFRIER
Table 2 The data source of pulsar J0437-4715

Pulsar Start time(MJD)  End time(MJD)  Detector
J0437-4715 50133 55820 ASM

BN BRI OEAE, AR SCRA R “RF47 $d. ASCHA] IDL ZFiEFY
B, SARBEMEDE, 5 HBRaea e, HIEM SRR LR, 53
MR SR R EL. RIELTHRREL, AT RbRkl 2 J0437-4715 76 X S B B AL,

3.4 FREUEEdhZE

MRUEIRIH ASMRP-H7 Kde, FTLAREIRKR 2 J0437-4715 WyJEAR M2k, 1 T4
A~ 15 yr ZHRIRFEIES AR, ATDAAMI% B E—REOE3, MRIE RXTE A ASM # %
SMFFAERILII R, A 3CLL 30 d N B4, IFEAAREREFT P40 B, BF5E X S L2 #b
fkotr 2 J0437-4715 RIRSEARFE. TR H A6 (E SAanlE 5.
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Fig.5 The light curve of pulsar J0437-4715 with 30-d combined data

B 5 Hr, REARARSH MID BYE], AR d, ARERH 30 A “KRFH SR FHHS
THE, PSR count/s. HEIFTLAB Hi, ASM WEIISE 160 Bkl B J0437-4715 7E 2~10 keV
0 R G THTE RS B YRR R A B HOR R, (BRI R R TR, XTLL 30 d
R EAL I B B A R AR Z N RS TH I 22 B 0.72 count/s. HRAEEI iR 2R D
ARATLLEH,  ASM kil 2 J0437-4715 RULMIAE X IR 2K,  Fr A P& R B B AR
7 P REAZ L A AR R A AR 22K

ASM Ry J& Coded Mask &, FLHRAK. Wk i B 7] AR BRI 2, ASM
HYE — R W FEEM R, R ENE SRRt 2k, REMGHERAR. A3
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R BRI 2R AR B, B TARRMITFEERE, B KEHMNFHES AT
REFETETHEE N E R, BARVABK I B J0437-4715 B 45 X ST45E 5T AR 19 ik
R, HEST X FLREGR R BCRE, SHETRRAD, BT, FERBRT AR X 4
wWAtE, P30 d IR EHRET A FTREVETE 0 ML

WRIEZEIE, N T FIFAFRZR KT R J0437-4715 76 X SR BIEAS, ASCff
RS REE, RIS N EWREL, 8 250 R 55T B ARkl B A 67E.

KA B R A b e it (] P 0 A, BT ATESR G5 ek s, ATRAR S.(k) =<
[wisr — z)? > SRR EEL, RKTE 30 d SIS RENE 6. & 6 1, BEARy
BFE], BAALE d, LR AGEH R BUE. RABRIFEAITIE, ASCHKRAELL 60 d G847
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Fig.6 The structure function of pulsar J0437-4715 with 30-d combined data

B 25 bR BT, AT A DR R AL A AR /IMELTE R A8 AR 1]t _E X WY Y ZE A 2
N T EIEREHETE AL, AL 30 d BN A S ROTE B 45 R R B SRR,
BB T, SEIANE 9 W S5 R R £k

TER 9 o, REAAARZ T EARXTROE, WAL d, HAARPRZXT 45 M B ROR H 48
XHEL Sk AR BB /AIME D AR SCT T 8 R A Pt B A28 AT REA T8 R S0P A 20 ik
/METEREAL AR L WAL Ine FIXTRZTERS RIAL AR B 7 An3% 3 BrR, BAALR dl7.

&3 LA 30 d AEFHEMIBIER T RREERBR I HR/IMEE
Table 3 The values corresponding to the possible periodic components

got from 30-d combined data

InT 5.88 6.25 6.48 6.78 6.91 7.14 7.30
7(d) 357.8 518.0 652.0 880.1 1002.2  1261.4  1480.3
InT 7.53 7.82 8.04 8.24 8.29 8.39 8.52
7(d) 1863.1 2489.9 3102.6 3789.5 3983.8 4402.8 5014.1

Xt 60 d EFFRCE S5 4 BR RO E ARXTRL, ASEIANE 10 BS54 B RO R 28
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7 The light curve of pulsar J0437-4715 with 60-d combined data
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The structure function of pulsar J0437-4715 with 60-d combined data
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Fig.9 The structure function logarithmic curve of pulsar J0437-4715 with 30-d combined data
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Fig.10 The structure function logarithmic curve of pulsar J0437-4715 with 60-d combined data
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TER 10 H, AT REAFE A A o B AR IMETERT AB AR LB 8 Inr A0 Y R B ] AR
E#y g 4 PR, BALE d.

&4 Ll 60 d AEFHEMPBIEPTRREERR S HRIMECE
Table 4 The values corresponding to the possible periodic components

got from 60-d combined data

InT 6.48 7.12 7.30 7.53 7.81 8.04
7(d) 652.0 1236.4  1480.3 1863.1  2465.1 3102.6
InT 8.12 8.22 8.28 8.37 8.39 8.52
7(d) 3361.0 3714.5 3944.2 4315.6 4402.8 5014.1

55 LA 30 d S 60 d SFHRIEER, 2% BN SEH REL, 58 % skl 2 J0437-
AT15 TEIZIM B T 6, WA A Z5M kg gt A, RAEE 9 FIE 10 Hrikdn i1y
W/ MEZE X BRgALE, B bR A Sk B AR IME XTI B B R4 5102 652.0, 1261.4(1236.4)
1863.1, 2489.9(2465.1), 3102.6, 3789.5(3714.5), 4402.8, 5014.1, A7 d, Fy 33 L ] e 4
R, A LEE 620430 FUAREEC, BRI, ZERP KR J0437-4715 FEi% X
SHRW B —A (620+30) d BEAS A (7. (K A A 744 B2 Et fE] e /R 30 d, 30 d
IR EAR 5 B TCIEHE R, FrUAEBGRZER 30 d. PRk E J0437-4715 )
ASM WM E RG2S R L B B, T HAATERE AR EBIRLSY, FEF R H A8
B, BT LA SO AR A 317 25 g o 5 o s R /ML B O 5 R

HZ R R J0437-4715 BRI R AT LA Hi, ASM WM ZE T ik vft & J0437-4715
TE 2~10 keV 315 ] AT B G0 THTEA A 8] 5 B2 P R A 3O K, (HARE B I PO AR H
R, ®RABMEEERE: "R H Rk BAEZ X 540k B4 50 R 91 8
WG FTREAS H PRl B & 1 TR X ST ERIBB Y & 1) HBR 7 18] 9 D' T 163 il I i sl A
FHERH R E TR EAGEMES; Fo0, WA S R BOE, W7 RT3 K
RH M %5 N R SRR 2. i UL 2 A PR ], 33 S0 et [B] Y LI ] B X S 4%
TR HA—E & HArikol BEIETE X X STk B R EAl, A30A N EEREH
WL AR AR LA B AR R ZE R T ). ZERF SRR BGAR BT, AT X AT 7R,
R R J0437-4715 76 X SR BRI M R AL B T2, A RNR, &
3G ASM B RS HH HAFAE—> (620430) d GRS, HE A SR A9 .

2SR W18 2 RXTE Frig ASM KR4 B I EE.  7ERK o B H 90
R, B X SR EE Xt AU ok BT SRR I, X E A R —
EMER., WIEACWERTLIEH, RXTE iR K 30 mCrab i) ASM X X 4t
Rkl B J0437-4715 FIWRMIREMXTER, TERK RSN G, FEFEHREEE
BRI, DB SIERMEES 14 X FLEN4E HXMT 5], EEHEC
HIA R B S X AR MIAS, REUEFEH] 0.5 mCrab, & ASM 1 60 £, Frlh, B
4 HXMT X Fhm RBUER X SRR, BA R X SHEma a4 B Ex e i
X LBkl BBkl B 2 E S NTH R IFiERE.



424 x X % # 53 &

4 BF4&E

ZERPRK iR J0437-4T15 TE§HT HE i B0 THEAE BERS S, WA R B EAAS A 20 R 1
BRI EHR A TR MEIL A IS, KRB — 4, ULHAANE 200G R AT B 2
[E] Y B BR X THERS R — @ s, X H S TR S LB,

ZEFDRK iR J0437-4715 7E X SR B I AL EMRIA B, X5 ASM AL
WK BORER — SRR, KRBT HARKR, EH—EH&EMR, XL 30 d & FHRALH
B S = AR AR Z RN R ST 2R 0.72 count /s, HA—4> (620+£30) d BIOGASFEHA. &k
Helt, Rk R J0437-4715 7E X TR BMRE KR E, NEKRAKWEMRE, &
kol B H ES M TFRE.

i RUHRAHMI PARKES KICHH George Hobbs #£f#) TEMPO2 {45 Al
PARKES §f B WiMI%4E, it NASA RXTE (7 MIT/ASM ZH4iEH ASM WL $E.
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A Research on the Multi-band Observations of X-ray
Millisecond Pulsar J0437-4715

YANG Shu-qi’*?? CHEN Ding! CAI Hong-bing? ZHOU Jian-feng* DU Yuan-jie'
(1 National Space Science Center, Chinese Academy of Sciences, Beijing 100190)
(2 National Time Service Center, Chinese Academy of Sciences, Xi’an 710600)
(3 Graduate University of Chinese Academy of Sciences, Beijing 100049)
(4 Center of Astrophysics, Department of Engineering Physics, Tsinghua University, Beijing 100084)

ABsTrRACT The observations of the X-ray millisecond pulsar J0437-4715 in the radio
and X-ray bands are analyzed and explored. In the radio band, the timing observations
observed by different backend systems are calibrated with TEMPO2, which improves the
accuracy of timing model. Using the observation data of All Sky Monitor in Rossi X-ray
Timing Explorer, the light curve of pulsar J0437-4715 in the X-ray band is generated with
the structure function model. And a relative long-term period of (620+30) days is found
based on the 15-year data.

Key words astrometry, pulsars: individual, time, X-rays: general



