
葛 韶 锋

Forbidden Dark Matter
Combusted around

Supermassive Black Holes

16th TeV 物理工作组研讨会
邝宇平院士学术思想研讨会

November 9, 2022

Yu Cheng, SFG, Xiao-Gang He, Jie Sheng [2211.xxxxx]

gesf@sjtu.edu.cn



Shao-Feng Ge [gesf@sjtu.edu.cn] Nov/9, 2022 @ 16th TeV & 邝宇平院士学术思想研讨会 2

Outline

● Cosmic Ray Boosted DM & Diurnal Modulation

● Fermionic Absorption DM

● Forbidden DM

SFG, Jianglai Liu, Qiang Yuan, Ning Zhou [Phys.Rev.Lett. 126 (2021) 9, 091804]

PandaX-II + SFG, Qiang Yuan [Phys.Rev.Lett. 128 (2022) 17, 171801]

SFG, Xiao-Gang He, Xiao-Dong Ma, Jie Sheng [JHEP 05 (2022) 191]

PandaX + SFG, Xiao-Gang He, Xiao-Dong Ma, Jie Sheng [Phys.Rev.Lett. 129 (2022) 16, 161804]
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Forbidden DM

• Naturally includes large self-interactions.
• An exponentially larger cross section than 

the forbidden annihilation rate.

• Signal suppressed by 

D'Agnolo & Ruderman, Phys.Rev.Lett. 115 (2015) 6, 061301 [1505.07107]
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How to test Forbidden DM?

Coannihilation

Forbidden DM

Breit-Wigner
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How to test Forbidden DM?
● Boltzmann Distribution

● Juttner Distribution

1601.04707
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Velocity Scaling @ Black Holes
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Core: Isothermal Gas
➢NFW Profile

➢Jeans equation

1. Isothermal gas: constant velocity dispersion σ0

2. Mass contained inside core the same

3. Continuity

Kaplinghat, Keeley, Linden & H. B. Yu, Phys. Rev. Lett. 113, 021302 (2014) [arXiv:1311.6524]
Kaplinghat, Tulin & H. B. Yu, Phys. Rev. Lett. 116, no.4, 041302 (2016) [arXiv:1508.03339]
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Spike: Conductive Fluid
➢ Inner region more influenced by BH potential

➢Conductive fluid

Shapiro & Paschalidis, Phys. Rev. D 89, no.2, 023506 (2014) [arXiv:1402.0005]
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DM Profiles
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Gamma Fluxes

➢ Forbidden channel

Isotropic in the C.O.M. frame

➢ Signal channel

Box-shaped spectrum in C.O.M.
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Fitting the Fermi-LAT data

Background Model:

4FGLJ1745.6-2859 around Sgr A*

Aug/4, 2008
~

Oct/26, 2022
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Sensitivity Plots

● Bkg-only hypothesis ● 1st Peak @ 6.6GeV

● 2nd Peak @ 141GeV
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Summary

● Forbidden DM intrinsically cannot be indirectly probed!

● How to uniquely test forbidden DM

● Direct detection may also be suppressed!

● Point source around supermassive BH

[arXiv:2211.xxxxx]
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Thank You
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Weighted Thermally Averaged Xsec
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