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Abstract

We present our analysis results of the spin and orbital properties of the first
discovered accretion-powered millisecond pulsar SAX J1808.4-3658 observed by Rossi
X-ray Timing Explorer (RXTE) during its 1998 and 2002 outbursts. The event arrival
times are initially folded with an ephemeris consist of the neutron star spin frequency
evolution plus the effect from the circular orbital motion and the parameters are then
further refined according to the variation of the pulse phase. We obtain the binary
barycenter neutron star spin frequency of v = 400.975210324(2) Hz , the orbital period
of Py, = 7249.158(1)s and the projected radius asini= 62.811(2) lt-ms from 2002 data.

For the 1998 outburst, we get consistent projected radius of asini= 62.814(2) lt-ms
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R

but significantly different orbital period (P =

orbital period derivative is ~ (7 £ 4) x 10%yr"

2000 and 2005 outbursts due to their low fluxes.

of 1998 outburst shows a large spin-down rate of v =-3.15(1) x 10"* Hz s,

7249.1558(9)s ), which indicates that the
. No pulsation is significant detected for
In addition, the pulse phase variation

about a

factor of 100 larger than the theoretical expectation value (~10"* Hz s), whereas no

clear spin frequency derivative during 2002 outburst.
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