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MeV gamma rays

Opportunity to explore 
sub-GeV dark matter!

100× sensitivity 
increase
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• Two steps in computing       :

1. Match onto pion-level interaction using 
chiral perturbation theory (chiPT)

2. Integrate                           over phase space

• Models with DM-quark interactions, mπ<mDM<mK
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Simplified models
• Two simplified models defined at quark level

- Higgs portal:

• Dark matter, χ: Dirac fermion, SM singlet

- Vector:
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1: Matching with chiPT

• Leading kinetic term:

• Treat quark masses as spurions: 

• Odd parity Wess-Zumino-Witten term: 

• Coupling to external fields

- Vector-like: 

- Scalar-like: as with mass terms, treat as spurions

• Building block:
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• Final states contain arbitrary numbers of π0s, π±s

- Generate n-body phase space using RAMBO*:
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1. Match quark-level theory onto pion-level one 
using chiral perturbation theory 

2. Integrate                           over phase space
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1. Match quark-level theory onto pion-level one 
using chiral perturbation theory 

2. Integrate                           over phase space

results
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Higgs portal mediator

π0 contribution dominates
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Higgs portal mediator

π± important at low energies
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Higgs portal mediator

Negligible
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Vector mediator

12

ε=0.1 ε=0.1



Vector mediator

Leading order in EFT, but subdominant here!
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Vector mediator

Important due to cross section, π0 spectrum
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Conclusion
• ComPair provides chance to probe sub-GeV DM

• ChiPT: consistent framework for predicting these 
models’ γ ray signatures

- Required to correctly compare final states

• More mediators and final states to come!
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Thanks!
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