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Hotspot model

“ring model”: 
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Plunging from the ISCO 

• It is 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.
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Emission

• Thermal synchrotron radiation

• Polarization vector: 𝑓𝑓 ∝ 𝑝𝑝 × 𝐵𝐵

• Covariant form: 𝑓𝑓𝜇𝜇 = −
𝜖𝜖𝜇𝜇𝜇𝜇𝜇𝜇𝜇𝜇𝑈𝑈𝜈𝜈𝑝𝑝𝛼𝛼 𝐵𝐵⊥ 𝛽𝛽

𝑈𝑈⋅𝑝𝑝 𝐵𝐵⊥
2

, 𝐵𝐵⊥
𝜇𝜇 = 𝐵𝐵𝜇𝜇 − 𝐵𝐵⋅𝑝𝑝

𝑈𝑈⋅𝑝𝑝 2 [𝑝𝑝𝜇𝜇 + 𝑈𝑈 ⋅ 𝑝𝑝 𝑈𝑈𝜇𝜇]

• Intensity: 𝐼𝐼 ∝ 𝐵𝐵⊥2
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• Global magnetic field

• Vertical [6]: 𝐴𝐴𝜇𝜇𝜕𝜕𝜇𝜇 = 𝑎𝑎𝑎𝑎𝜕𝜕𝑡𝑡 + 𝐵𝐵
2
𝜕𝜕𝜙𝜙

• Radial [7]: 𝐴𝐴𝜇𝜇𝑑𝑑𝑥𝑥𝜇𝜇 = 𝐴𝐴𝜙𝜙𝑑𝑑𝑑𝑑

[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
• Face-on: 

a new fitting function for 𝜑𝜑 direction

• Inclined: GRRT

• Polarization transformation: Penrose-Walker constant 



Results: vertical magnetic field

Trajectory Polarized image
(0th)

Q-U structure

𝑎𝑎 = 0.5𝑀𝑀



Results: vertical magnetic field
𝜑𝜑

𝜒𝜒𝑛𝑛𝑛𝑛𝑛𝑛

𝜒𝜒𝑛𝑛𝑛𝑛𝑛𝑛 = 𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸 − 𝜑𝜑

To quantitatively analyze the polarization, 
we define

𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸



Results: radial magnetic field

𝑎𝑎 = 0.1𝑀𝑀



Results: accretion flow & retrograde orbit 



• 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 (arXiv:2407.14897) for more details and results.

Summary

Thanks for listening!



Appendix



Appendix



Appendix



Appendix


	Polarization patterns of the hotspots �plunging into a Kerr black hole
	Polarization patterns of the hotspots �plunging into a Kerr black hole
	幻灯片编号 3
	幻灯片编号 4
	幻灯片编号 5
	幻灯片编号 6
	幻灯片编号 7
	幻灯片编号 8
	幻灯片编号 9
	幻灯片编号 10
	幻灯片编号 11
	幻灯片编号 12
	幻灯片编号 13
	幻灯片编号 14
	幻灯片编号 15
	幻灯片编号 16
	幻灯片编号 17
	幻灯片编号 18
	幻灯片编号 19

