
Dark Matter Annihilation via 
Breit-Wigner Enhancement 

with Heavier Mediator

Yu Cheng (程昱) [chengyu@sjtu.edu.cn]
2020-Now PHD, Tsung-Dao Lee Institute (TDLI).

Research Interests:
Dark Matter Physics, BSM Phenomenology.

2. DM Production with BW Resonance

4.  Black hole acceleration
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3. Right-Handed Neutrino DM model
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1. CMB constraint for Freeze out

We need:

𝜎𝜒𝜒𝑣 ~ 10−26cm3/s

• Freeze out: 𝑇~ 𝑚𝜒/25

•CMB: 𝑇 ~ 𝑒𝑉

𝜎𝜒𝜒𝑣 ≪ 10−26cm3/s

• Relic Density:

ℒint = 𝑦𝜙𝑵𝝌
𝑻𝝐𝑵𝝌 + h.c. + 𝜆𝑚𝜙𝜙𝐻

†𝐻.

𝛾 ≡ ΤΓ𝜙 𝑚𝜙

𝛿 ≡
𝑚𝜙
2 − 4𝑚𝜒

2

4𝑚𝜒
2

• Constraints from Fermi-LAT

Y.C, Shao-Feng Ge, Jie Sheng and Tsutomu T. Yanagida,  [arXiv: 2309.12043 [hep-ph]].

The allowed parameter space not exceeding the constraints from each data bin of 

the Fermi-LAT gamma-ray observation at 95 % C.L.

The parameter space to generate the correct relic density Ω𝜒ℎ
2 = 0.12

for the Breit-Wigner resonance scenario with a heavy mediator.


