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

Jet

Hot accretion flow

Scattering

By electrons in the accretion disc atmosphere

Compact Jet Discrete ejecta

Veledina+2013
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Synchrotron emission in the presence of  
ordered magnetic fields

By electrons in the wind

Nitindala+2025

Shahbaz+2008



GX 339-4

Tomaso Belloni, a conference a long time ago…



GX 339-4
Extensive campaign performed during last outburst

Optical polarimetry during all different states

Simultaneous observations with IXPE!

IXPE+VLT campaign performed during soft-
intermediate and soft state

Mastroserio, De Marco, Baglio et al. 2025



GX 339-4
Extensive campaign performed during last outburst

Optical polarimetry during all different states

Simultaneous observations with IXPE!

IXPE+VLT campaign performed during soft-
intermediate and soft state

Mastroserio, De Marco, Baglio et al. 2025

Simul taneous 
radio detection 
of ejections: we 
can estimate the 
direction of the 
jet!



Epoch 1 IXPE (soft-intermediate)

Significant polarization in 3-8 keV band: Px=1.3+/-0.3 %

Pol angle: −74° ± 7° 

GX 339-4

Epoch 2 IXPE: polarization upper limit (<1.2%)
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regions of the disk.

GX 339-4

Optical polarization likely from scattering in the disc atmosphere.

Epoch 2 IXPE: polarization upper limit (<1.2%)



Epoch 1 IXPE (soft-intermediate)

Significant polarization in 3-8 keV band: Px=1.3+/-0.3 %

Pol angle: −74° ± 7° 

Optical polarization 0.3-1%, aligned with X-ray pol.

The corona is horizontally extended on the plane of the 
accretion disk and the optical is produced from the outer 
regions of the disk.

GX 339-4

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

Epoch 2 IXPE: polarization upper limit (<1.2%)



Swift J1727.8−1613

Nitindala et al. 2026

Jet ejections

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

Nitindala+2026



Swift J1727.8−1613

Nitindala et al. 2026

Jet ejections

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

~1% observed pol; 0.3% intrinsic polarization measured after ISM correction.

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.

Nitindala+2026



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  : mismatch with IXPE PA.∼ − 15∘

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).

Podgorný et al. 2024

Swift J1727.8−1613



Outburst started in January 2026

GS 1354-645

Baglio, Mastroserio et al. in prep

Courtesy of C. Salvaggio 
(X-KAT collaboration)



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

GS 1354-645

Baglio, Mastroserio et al. in prep
X-ray pol consistent with Compton scattering in the corona.

Ravi et al. 2026
Courtesy of C. Salvaggio 

(X-KAT collaboration)



Simultaneously with IXPE, optical polarization with VLT (V, R, I 
filters).
Optical polarization angle rotates at the time of the radio 
ejection: changes in the origin of the polarization?

GS 1354-645

Baglio, Mastroserio et al. in prep
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Simultaneously with IXPE, optical polarization with VLT (V, R, I 
filters).
Optical polarization angle rotates at the time of the radio 
ejection: changes in the origin of the polarization?

From the SED, the jet contribution to the optical is too low!

GS 1354-645

Baglio, Mastroserio et al. in prep



GS 1354-645
Very preliminary: before the ejection, the hotflow is extended and produces synchrotron in V and R. 
V and R PA is ~ IXPE 
I-band polarization: Thomson scattering in the tilted disc (different PA).

Orbital axis

V, R I

Veledina et al. 2013

Baglio, Mastroserio et al. in prep



GS 1354-645

Orbital axis

At the transition, the hot flow gets smaller -> it only emits in V-band, explaining the rotation of the R-band pol. angle. 

Orbital axis

V R, I

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

Baglio, Mastroserio et al. in prep
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GS 1354-645

In the soft state, optical comes entirely from the disc: complete rotation of PA.

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

V, R, I
Orbital axis

Baglio, Mastroserio et al. in prep



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.

THANK YOU!


