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1 Polarization in curved spacetimes

2 Flare polarization loops and probe of curvature
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Linear polarization Stokes parameters

(Q,U), easily observable, encode (I,EVPA)
I2 = Q2 + U2, EVPA = 1/2 atan(U/Q)

Full linear polarization information
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Polarization in GR
Parallel transport
Synchrotron frame (K,b⊥,F), observer frame (K,w ,n)
Rotated by EVPA (including curvature effect)

7/12 Frédéric Vincent Polarization: strong gravity probe



Polarization Probe of curvature

k

k0

u

u0

b
(⟂ u)

Screen plane

b

K x b Observer frame

Fluid frame

EVPAe

EVPA0

K

b⟂

Obs North

Obs West

K0

E0

Obs North

Obs West

Particle
frame

Erad

Obs
Screen

Disk
BH

Polarization in GR
I = (I,Q,U,V ), Stokes parameters vector in obs frame
dI/ds = J (χ)−K(χ)I, χ=EVPA
Details: Aimar+23 (soon online), polarized GYOTO code
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1 Polarization in curved spacetimes

2 Flare polarization loops and probe of curvature
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GRAVITY Coll. 2023 ALMA/Wielgus+22
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Observed polarized flares
Orbiting “hot spot”
Track in linear polarization plane: QU loops
Impact of GR?
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Minkowski / vertical B

Flat-space QU loops
Minkowski QU loops are very similar to Kerr
Specific property: Mirror symmetry
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~ Face-on ~ Edge-on

Schwarzschild Minkowski

Minkowski vs. Schwarzschild
Mirror symmetry broken in Sch with inclination.
Due to light bending
→ Specifically GR feature = mirror asymmetry
Quantifying curvature?
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Conclusions
Polarized radiative transfer = crucial tool for plasma
Now routinely integrated in raytracing codes
Hot spots QU loops: light bending causes asymmetry
Path to quantifying curvature?
Caveats: equatorial motion, axisymmetry of velocity and
physical quantities, time-independence of emission→
check robustness
Other gravity constraints with polarization: photon rings
(Himwich+20)

Details: Vincent+23 arxiv/2309.10053; Aimar+23 in prep.
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6 flares combined
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