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Orbital parameters of a neutron-star binary

by X-ray luminosity and change of rotational period
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Abstract: A binary X-ray pulsar is a celestial object in which a neutron star and a star make a binary system.

A neutron star rotates in tens to hundreds of seconds, and shows the X-ray pulsation with the rotation. A
275.5 sec binary X-ray pulsar, GX 304—1, showed eight outbursts in 2009 to 2012 which were observed with
the MAXI. Measurements of the pulse period were carried out by RXTE during three outbursts. We analyze

the binary orbital parameters of GX 304—1 using X-ray luminosity observed by MAXI and change of neutron

star rotational period by RXTE.
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Figure 1: X-ray light curves of GX 304—1 with MAXI
and RXTE. The RXTE observations are indicated in the

insets.

LHKRET - B (12) - 98, 2: 3L AHT9ERT,

3BHARET - B

1281



Fpk 24 FE HAKRFEIFE ZHiHERRE

3.2 HIEXHE : XFEE/NILY— GX 304-1

GX 304—1 FHEEMW] Ppin 275.5 B [2], HEJHH] P,y
132.5 H [3] & X L LV —Tdh 2. HEL 2T HED
Be IR (FRER D IR L XN 5 2 AMBZ B L
TwaEE) ThHh, PEFESERMNEEZMEY2 L 77 b
N—R b EMEEN S X SROREDEZRZ 9. 1980 D
FEl3 X SR S 2 W IREEDSE L T 7228, 2009 4EDARE
FHOVERREE 2R L T05, B\EOME CIREEHE D
PRI A =ZIFHESI N FHPHE . X1 1F MAXT 25H1%E L
72 GX 304—1 226D X FOGEMIRTH 5. 2012 49 HEL
EFTICSHD X M7 7 bN=X b ZEHEILT0S. ZD
195 3,4, 5 FHDT7 7 b N—Z MZEWT, RXTE #AIC
X2 X ooV A ES T (K1), &bl 40 SofilE
RER, WE SN P 1EXK3 (a) IR L 7%,

4  FEIF - BR

FI9(3]) LD, 1972 FEICBHS N T T PN=ZA FDE—
7 % v R Py, OSUEZR T2, 77 F A= 2R
MEHEFYICE Z 2729, [3] D — 7Kl & MAXI 3
BHIL7=77 bN—RA DY — 2B DXET % Py, THI S
&, A 2 U IR BN TRED (N=T/P,w,).
BHIZ, T #NTHZENEBHDO7ZY FX—Z b ¥ TOREE
@Em Poron 3K E 2 (Poppn = T/N). i 72 Py, %KD
72& 2 %,132.19040.014 H & -7 (X 2).

Residual from Bestfit P, (day)

I
101

102

I
103

I
104

I
105

I
106

I
107

I
108

Number of Qutbursts

Figure 2: Determined new orbital period.
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Figure 3: (a) Observed pulse periods, (b) Luminosity light
curve, (¢) Piheory and Punis, (d) Residuals of Psnigt - Prheory

and orbital doppler curve.

Table 1: Binary orbital parameter of GX 304—1

Parameter Value

a (x1073) 9.28 + 0.54
Py (days) 132.190 £ 0.014
tper(MJID) 55419.81 £ 0.45
e 0.566 + 0.029
w(deg) 51.9 £ 2.2
axsin i(1t-s) 376.2 + 29.2
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