Interpretation of the 115-day Periodic Modulation
in the X-ray Flux of NGC 5408 X-1
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Abstract

We comment on the recent observation of a 115-day modu-
lation in the X-ray flux of the ultraluminous X-ray source
(ULX) NGC 5408 X-1, and in particular, the interpretation of
this modulation as the orbital period. We suggest that this
modulation may instead be due to a precessing jet, and is
thus superorbital in nature. Comparing the properties of
this ULX with those of the prototype micro-quasar SS 433,
we argue that NGC 5408 X-1 is very similar to SS 433: a
hyper-accreting stellar-mass black hole in a shorter-period
binary. If the analogy holds, the 115-day modulation is best

explained by the still poorly-understood physics of inner-
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»What causes ULXs to appear so bright? Some possibilities
are:

Table 1: Comparing QPO frequency and Mx in XRBs.
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»Like SS 433, engulfed in a large photo-ionised nebula
»115 day modulation in its X-ray flux
»Is it an IMBH (e.g. Strohmayer 2009) or a HMXB with

stellar-mass BH similar to SS 4337
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»Perhaps NGC 5408 X-1 is an extragalactic example of an SS 433-like
HMXB, but viewed at a lower inclination. In that case, NGC 5408 would
be better described as a HMXB undergoing super-Eddington mass trans-
fer.

»The 115-day modulation could be due to inner-disc/jet precession,
which is known to occur in SS 433 and could better explain the modula-
tion. A longer observing baseline may reveal intrinsic phase |jitter if the
modulation is indeed superorbital in nature.

NO DIPS, PARTIAL ECLIPSES
¢ 'CORONAL' SOURCES

»Currently, the observations cannot distinguish between an orbital or su-
perorbital origin of the 115-day modulation; a next-generation X-ray tele-
scope with larger collecting area than available on Chandra or XMM-
Newton would help resolve its true nature.
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