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Observed polarization patterns
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Hotspot model

e EHT [4,5]

Astrometry
150

50 -

e GRAVITY [3]

Dec [uas]
o

_50 -

—100 A

—150

100 - _+_

100 0
RA [uas]
[3] GRAVITY Collaboration, Astron.Astrophys. 677 (2023) L10
[4] EHT collaboration, Astrophys.J.Lett. 964 (2024) 2, L25
[5] EHT collaboration, Astrophys.J.Lett. 910 (2021) 1, L12

—-100

u/i

0.4

Polarimetry

0.2 -

0.0

—0.2 -

-0.4

+

-0.4

-0.2

ofo
Q/l

0.2

0.4

60

50

40

30

20

10

Time [minutes]



Hotspot model

e EHT [4,5]

“ring model”:
time-averaged hotspot
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Plunging from the ISCO
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(Credit: Y. Hou)

* It 1s a reasonable model of the accretion flow inside the ISCO.
* Previous studies focused only on the intensity instead of the polarization in this region.

* It can provide a possible explanation for the disappearance of hotspots.



Emission

* Thermal synchrotron radiation
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* Polarization vector: f < pXB
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* Covariant form: f# = — , B} =BV — [p* + (U - p)UH]

e Intensity: I « B%



Emission

* Thermal synchrotron radiation

» Polarization vector: f < X B

E“vaﬁuvpa(BL)ﬁ

U-p,/Bi

* Covariant form: f# = — , B =B*— (U )2 [p* + (U - p)U¥]

e Intensity: I «< B
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* Global magnetic field B
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* Radial [7: A, dx" = Aydop

[6] R. M. Wald, Phys.Rev.D 10 (1974) 1680-1685
[7]Y. Hou et al., JCAP 02 (2024) 030



From source to observer

* Light propagation

e Face-on: r a2 — M?*  50M? —2a% — 15M3r
— > 11 O(M3 /3
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a new fitting function for ¢ direction
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* Inclined: GRRT

e Polarization transformation: Penrose-Walker constant



Results:

vertical magnetic field
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Results: vertical magnetic field

To quantitatively analyze the polarization,

we define
Xnet = EVPA — @
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Results: radial magnetic field
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Results:

accretion flow & retrograde orbit
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Summary

* We studied the polarized images of hotspots plunging into a Kerr BH.

* Highlights
* We used global magnetic field configurations.
* We developed a new approximate function for imaging.

* We emphasized the importance of intra-ISCO radiation.



Summary

* We studied the polarized images of hotspots plunging into a Kerr BH.

* Highlights
* We used global magnetic field configurations.
* We developed a new approximate function for imaging.

* We emphasized the importance of intra-ISCO radiation.

* See our paper (arX1v:2407.14897) for more details and results.

Thanks for listening!
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Appendix

ideal-MHD condition |

|, resulting in
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ppendix

a=0.5729M
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