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Cygnus X-3: An Astronomical
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Cygnus X-3 Is a high mass X-ray binary (HMXB

located about 10 kpc away. It Is one of the earliest
discovered X-ray sources, detected by an Aerobee
sounding rocket In 1966. The nature of the compact
object has not been definitely determined, but it exhibits
spectral transitions similar to those seen in black hole X-
ray binaries (BHXBs). About 50% of the time, Cygnus
X-3 Is In a quiescent state, characterized by low, hard
X-ray flux and radio emission at the level of ~10s mJy.
Roughly once every 2-3 years, it Is in a major flaring
state, where the radio flux reaches ~10 Jy. During these
flaring states, extended bipolar jets have been seen by

the VLA.
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IXPE Spectropolarimetric
Analysis of Cygnus X-3

In Oct & Nov 2022, IXPE observed Cygnus X-3 In the
guiescent state. In their energy-resolved analysis, they
found that the polarization degree (PD) iIs relatively
constant from 2 — 8 keV, except for a drop between 6 —
keV, which they speculated was due to dilution from
strong, unpolarized iron emission lines. The polarization
angle (PA) Is roughly constant at 90°, consistent with
scattering off a collimated medium aligned with the north-
south jet. Another IXPE observation was taken Nov 17 —
23, 2023 during gquiescence. Initial analysis appears to be

similar to the previous IXPE quiescent state.
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Investigating the Iron Line Fluxes

with Chandra

Chandra X-ray Observatory (CXO) observed Cygnus X-3
for about 20 ks during quiescence on November 22, 2023.
Due to its excellent spectral resolution (E/AE = 200 @ 6
keV), we were able to resolve the individual iron emission
lines: "neutral” Fe Ka (~6.4 keV), He-a (~6.67 keV), and Ha
(~6.97 keV). We measured the unabsorbed fluxes of each
ine as well as the power-law continuum. Under the

assumption of PD

20% for the continuum and

unpolarized lines, we calculated the expected polarization In
0.5-keV energy bins between 6 — 7.5 keV. Our values are
consistent with those measured by IXPE in 2022.

Energy
Bin (keV)

6-6.5

6.5-7

/-7.5

Log10 Flux (erg/cm?/s) Expected
PD (%)
"Neutral" | He-like | H-like | Power
Fe Ka
-10.51 - - -9.68 17%
--- -10.15 -10.49 -9.58 14%
--- - -9.78 -11.24 19%

Studying

the Phase Variation of Cygnus X-3's X-ray Spectral Features
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