INAF

ISTITUTO NAZIONALE
DI ASTROFISICA

For WOI’?\QF\ \
YR SCI@HC@ %

M. Cristina Baglio

INAF - Osservatorio Astronomico di Brera

(Main) Collaborators: G. Mastroserio (IUSS Pavia), F. Carotenuto, P. Casella (INAF-
Roma), S. E. Motta, |. Mariani, C. Salvaggio, K. Alabarta (INAF-OAB), D. M. Russell
(NYUAD), G. llliano (ICE-CSIC), F. Vincentelli (Coventry Univ.), B. De Marco, C.
Miceli, Y. Cavecchi (EEBE-UPC), M. Del Santo (INAF-IASF Palermo), A. Marino=
. (USACH), A. Ambrifi (IAC), E. V. Lai, M. Bachetti (INAF-OAC), and many more!

LN )
jﬁé&‘;s ' .
\
Vel

3

D et Bk
L3R

/
.
v ey~ s~ =
AR gt L
N . F‘\
%N- )
IS, \
- — :.\\-‘.Os ' - )
|
-
v

L

S
e ,f«
- “‘ -
t
g
-~

. d - > &7
g p NN L N> T G o . .
” . A ,\\ " : : K‘-.‘_j .. “.l‘ :; V‘é"_ 5, . v .. ‘- X
gl - S g ~ N ez . K
. u" . 3 y /'\ o = .* - ”
>~ *’ .\ _— -

. t—

,10 Sepfe’mber 2026 RN B e e e e T

yzftanes of accretion - Cefalt



ISTITUTO NAZIONALE
DI ASTROFISICA

For queh
¥R SCI@HC@

Polanmetry Across the Spectrum

& Probmg Accretion and Outtlows in Black Hole X-ray Blnarles

o R
x | | “v./' : ;' )
M. Cristina Baglio T KM
INAF - Osservatorio Astronomico di Brera At
(Main) Collaborators: G. Mastroserio (IUSS Pavia), F. Carotenuto, P. Casella
(INAF-Roma), S. E. Motta, I. Mariani, C. Salvaggio, K. Alabarta (INAF-OAB), D. M.
Russell (NYUAD), G. llliano (ICE-CSIC), F. Vincentelli (Coventry Univ.), B. De : X
Marco, C. Miceli, Y. Cavecchi (EEBE-UPC), M. Del Santo (INAF-IASF Palermo), S~ T
A, Marino (USACH), A. Ambrifi (IAC), E. V. Lai, M. Bachetti (INAF-OAC), and EL <
e \}‘\'. - many more! L | WAL 1 o %
- R | | ' 1100
FY- Iv , / :: '
7/ 3 | : Ty i /' e
Ve ‘ ,K | it ‘,Qr' ‘,?'-_'? NS ,i
SR e A A e — —
The many‘tones of accretlon Cefalu 10 September 2026 e A ey = —



Black Hole Low Mass X-ray binaries
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OIR polarization of X-ray binaries

By electrons in the accretion disc atmosphere

30
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By electrons in the wind
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GX 339-4
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GX 339-4

Extensive campaign performed during last outburst

Optical polarimetry during all different states

IXPE+VLT campaign performed during soft-
intermediate and soft state
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GX 339-4

Extensive campaign performed during last outburst

Optical polarimetry during all different states

IXPE+VLT campaign performed during soft-
intermediate and soft state
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GX 339-4
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GX 339-4

Optical polarization (FORS2 at VLT) B band

Optical polarization (FORS2 at VLT) R band

Optical polarization (FORS2 at VLT) I band
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Optical polarization likely from scattering in the disc atmosphere.
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MORE TO COME in 2027(ish): the whole opt pol campaign! Optical polarization likely from scattering in the disc atmosphere.



Swift J1727.8-1613
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Observational campaign with DiPOL2 during the 2023-2024 outburst of Swift J1727



Swift J1727.8-1613
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Jet ejections

Observational campaign with DiPOL2 during the 2023-2024 outburst of Switt J1727

~1% observed pol; 0.3% intrinsic polarization measured after ISM correction.
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After ISM correction, a drop of PD is observed at the transition.

Opt polarization may come from scattering in the wind. The angle does not change in
HIMS and SIMS.



Swift J1727.8-1613

X-ray polarization (measured by IXPE) has PA ~2°,
aligned with the jet axis.

Interpreted as Compton scatterings in a hot corona that is flattened,
lying in the plane of the disk.

Nitindala 2026 measures an optical PA of ~ — 15°: mismatch with IXPE PA.

Winds : axis of symmetry of the outer parts of the disk, which may align with
the orbital axis.

X-ray polarization is aligned with the jet axis ( i.e. the axis of the BH spin).

The mismatch between the optical and X-ray PAs can then be interpreted as

the signature of misalignment between the BH spin and orbital axes in Swift
J1727.8-1613, similar to MAXI J1820+070 (Poutanen et al. 2022).
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GS 1354-645

Outburst started in January 2026
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GS 1354-645

IXPE observed on Feb 7-9 (MJD 61078-61080)
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GS 1354-645

Simultaneously with IXPE, optical polarization with VLT (V, R, |
filters).
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ejection: changes in the origin of the polarization?

Radio flux density
(my)
e
° 9

=
9
w

=
1

o

Radio
spectral index

LP (%)

0.00

=
o
1

N
(@)
1

® B (LCO) B v ® i(REM)
® Vv (co) B R(vL) ® z(REM)
® R (LCO) B (v & ) (REM)
® i(co ® 9(REM) 4 H(REM)
® 2z (LCo) ® r(REM) € K(REm)

100 -

~ |
g FEs
$ Ne ¥ %
o q‘fu.. ® ". ‘!.
O
00 pe S %
L )
. & .
S “ . b | —&— MeerKAT flux
$ | $ | | | @ ATCA6.2 GHz
9 & ATCA 10 GHz

I
=
1

—— Spectral index
B ATCA spectral index

1 . 1
% } ! @R @ V
¥ ;s '
iii i i. i
—— IXPEPA ® | ® R @ V
61040 61060 61080 61100 61120 61140 61160 61180

MJD
Baglio, Mastroserio et al. in prep



=
w

=
S
1

=
(9

=
~

GS 1354-645

Simultaneously with IXPE, optical polarization with VLT (V, R, |
filters).
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GS 1354-645

Simultaneously with IXPE, optical polarization with VLT (V, R, |

filters).

Optical polarization angle rotates at the time of the radio

ejection: changes in the origin of the polarization?
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GS 1354-645

: before the ejection, the hotflow is extended and produces synchrotron in V and R.

V and R PA is ~ IXPE

l-band polarization: Thomson scattering in the tilted disc (different PA).
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GS 1354-645

: before the ejection, the hotflow is extended and produces synchrotron in V and R.
Vand R PAis ~ IXPE

l-band polarization: Thomson scattering in the tilted disc (different PA).
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At the transition, the hot flow gets smaller -> it only emits in V-band, explaining the rotation of the R-band pol. angle.



GS 1354-645

Very preliminary: before the ejection, the hotflow is extended and produces synchrotron in V and R.
Vand R PAis ~ IXPE

-band polarization: Thomson scattering in the tilted disc (different PA).
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Very preliminary: before the ejection, the hotflow is extended and produces synchrotron in V and R.
Vand R PAis ~ IXPE

-band polarization: Thomson scattering in the tilted disc (different PA).
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In the soft state, optical comes entirely from the disc: complete rotation of PA.
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Conclusions

Optical and NIR polarization can have different origin:

Thomson scattering in the disk atmosphere/wind/outflow
Synchrotron from a jet
Synchrotron from the extended photosphere of the hot flow

Determining the origin of polarization can be tricky, but helps obtaining information on the
geometry of the system and on the configuration of the magnetic field in jets

Recent results of X-ray polarization of XRBs have proved crucial to determine the geometry
of XRBs and of the inner accretion flow

Optical and X-ray polarization can work in synergy to understand the geometry of LMXBs.
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