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Cygnus X-3: A Chandra View
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Phase Resolved HETG Spectra
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Spectrum Fit

Cold absorption
Notch absorbing Fe

Photoionized nebular
emission with log(¢) ~ 2-3

6.4 keV Gaussian
emission

Photoionized nebular
emission with log(¢) ~ 4-5

Wind emission
Diskbb
Blackbody

| Orbital Variation

Diskbb component peaks at phase 0.5.
Closest to inferior conjunction.

Photoionized component for all elements
lighter than Fe peak at phase 0.75.

Photoionized component for Fe lines
peaks between phases 0.75 — 0.25.

Notch absorption is needed in all orbital
phases. But peaks at 0.5.

Wind component is detected at all phases
with a minimum at 0.5. The wind is anti-
correlated with the X-ray continuum.

The wind, the high §, and medium § are
strongest in 0.75-0.25 phase range.

The diskbb, Fe Ka, and notch components
are strongest at phase 0.5.
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The appearance of jet launching
(at225 GHz) near phase 0/1 may
interesting implications.

In a figure from Zdziarski et al. (2012)
we see the hard X-ray (INTEGRAL
data in red) phase folded light curve
(60-150 keV). The data in blueis
Fermi LAT data (> 0.1 GeV) phase
folded data.

Note that the peak in the gamma-ray
is shifted by about 0.5 orbital phase.

The peak in the gamma-ray emission
is occurring where it appears we are
seeing jet launching occurring in the
submillimeter.

We are continuing to investigate the
additional SMA data.
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Tetarenko, et al. (2019) did a radio/X-ray timing . n

study of Cygnus X-1 and from timing lags to S " i
determine the jet velocity. “E : En
In 2019 Alex Tetarenko and | put together a " * E

program to do simultaneous high time A S El
resolution observations in the radio and X-ray oo A T i % +
for major radio flare and a quiescent state in e ™ ’ 3

Cygnus X-3. e

For both a Cygnus X-3 major flare and quiescent

state we did simultaneous observations with the o R TRTA A e
VLA/SMA/ICMT for 4 hours or longer. s = 4
The VLA was broken into three arrays to all
simultaneous radio measurements at two et g
frequencies with sub-second time resolution for o ]
4 hours. i
We supported these observations with Swift B ]
and NICER observations. :
This Work is in progress' B B
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