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Abstract

X 1916-053 is an ultra-compact Low Mass X-ray Binary (LMXB) composed of
a neutron star and a white dwarf. The period of recurrent X-ray dips and optical
modulations are slightly and significantly different with each other.

We have developed new methods to parameterize the dip to systematically
study its variation to further understand the binary and accretion disk behavior. A
4.87 days periodic variation of the dip width, probably due to the nodal precession of
the accretion disk, is clearly seen in the RXTE 1998 observations. The signal of the
beat frequency of disk nodal precession and the orbital period is marginally detected

in the RXTE 1996 data with epoch folding period search method. From the negative
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superhump model, the mass ratio can be estimated of q=0.045 with 1:3 resonance
disk radius, which is larger than the mass ratio predicted by the superhump model or
Roche-lobe filling secondary but in the same order.

Combined with more than 24 years' historical data, we found an orbital period

derivative P,,/P,, =(1.62+0.34)x10”7 yr' and established a quadratic epheme-

orb ! Lorp
ris for the X-ray dips. The period derivative seems inconsistent with the prediction of
standard model of orbital evolution. On the other hand, the radiation driven model
may be proper to interpret the period derivative although the large mass outflow
predicted by this model has never been observed in this system.

From the statistic of dip phase of primary and secondary dips, we concluded
that the primary dips are more stable than the secondary dips, which implies that the

bulge which cause the primary dips should be on the outer edge of accretion disk

instead of in the 1/2 ring.
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