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High-rmass Xray
binaries (HMXBs)

Low-mass Xray
binaries (LMXBSs)




Lowmass Xray binaries (LMXBS) Highrmass Xray binaries (HMXBS)

A Donor star- P CULg A Donor star- P g
A K or Mtype stars, sub giants, red giants A O or Btype massive stars, supergiants
A Roche lobe overflow mass transfer A Stellar wind accretion



StellarMass Black Holes

| Jet:
A Collimated ionized plasma outflows
A Associated with BH spiaxis

Jet

Corona:

A Geometrically thick, optically thin
AvmprnEAG T o

A Inverse Compton scattering processes

Disk:
A ShakuraSunyaev thin disk @ 0
A Inner temperatures op TtV

Disk

i e .

— A Thermalviscous instabilities
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BH XRay Energy Spectra
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Higher than expected PD degree can be explained by:
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Cygnus A Soft State
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Softintermediate state:
A PD<1.1% in-2 keV
A PD=1.30.3% in B keV

Soft state:
A PD<1.2% in-2 keV
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Forthe¢ YW'QQIXPE band:
A Minimum DetectablePolarizatiorF 8 b
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Podgorny+2023

A CoronaPD: Upper limit of 8 b (o, ) with PA:  &J 8]
(@) Corona N = 0% (b) Corona N = 4% (c)Corona N = 10%
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60° > -60°

80° -80°

0 1 2 3 0 1 2 3
Thermal N [%] Thermal N [%]

Thermal N [%]

V Disk polarization upper limits8 b, 8 b, 8 b **
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V Polarimetric suggest a significant contributiohreturning radiation
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A AugustSeptember 2022 IXPE observation 30°
A Soft state: Thermal disk emission dominates

Forthe¢ WYWQQIXPE band:
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A High accretion rates: Slim or thick disks :
A Used model in West & Krawczynski 2023 -
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(High) Soft State Steep Power Law (Low) Hard State
State
A Dominated by (or Very High State) A Dominated by
thermal disk emission A Competing thermal Comptonized and
A Nonthermal tail and powerlaw reflected emission
extending beyond components A Power law exhibits a
500 keV As a8 cutoff atx p mhkeV
A Photon index of A Exhibits QPOs Ap®d 3 8t

¥C Cy



THE ASTROPHYSICAL
JOURNAL LETTERS

&  |maging
) X-Ray

@ Polarimetry
Explorer

Agenzia Spaziale ltaliana

HS Soft

Hard LS

1000 . T
T\u_)/ il(zrzrdness i E_) E ;_,-
8 T ~— f/f
& . ] L Sy
- & 1
= - _
5 o | “w‘m i
O = i
i : S 5 ]
= = E
o o :
& > --"ﬁ__
100 [ = € [ —Hss ,
= = © | — SPL Period 1 Mi ||H| \
- . = || || M H’W'
| | | | | | I | | | I | | | I | | | | | | | | L | 1 | | |
0.4 0.6 0.8 1.0 1.2 1.4 2 5 10 20

4-12 keV/1-4 keV Hardness Energy (keV)



THE ASTROPHYSICAL
IXP E JOURNAL LETTERS

Marshall pn:e F!ighr Center Im Ggi ng

N X-Ray
@ Polarimetry
Explorer

genzia Spaziale ltaliana

Rodriguez Cavero+20:.

SPL observation in the  {'QQIX¥PE band:
A EVPD:8 8P

A EVPA: 8 3

E
0 PA should change significantly - B
odzu AU R2SayQi ‘ -2 S

so both thermal and
coronal components must

be polarized in the same
direction

14
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Rodriguez Cavero+20:.

Both states must employ similar
emission processes with different

U PA should change significantly Scattering mechanisms

0dzi AU R2SayQi
so both thermal and

From primarily elastic to inelastic scattering
coronal components must
be polarized in the same
direction |

lonized plasma atmosphere
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Forthe¢ W'QQXPE band: s
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Luminosity: /
-
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Cyg X3: Hidden ULX source

A See Equations A88 inVeleding Muleri, Poutanenet. al (2023)

A Apparent luminosity for an observer viewing down
the funnel:;, V8t p m Qi NI (2-8 keV)

V Appear as a ULX to an extragalactic observer along the axis of the funnel



