
MeV dark matter: 
EFT constraints

Giovanni Grilli di Cortona

based on: E. Bertuzzo, C. Caniu and GGdC 
               JHEP 1708 (2017) 093 - arXiv:1705.06325
               A. Belyaev, E. Bertuzzo, C. Caniu, O. Eboli, GGdC, F. Iocco in prep.

Istituto de Fisìca 
Universidade de São Paulo



2

Dark Matter Effective Field Theory

f

f
_

χ

χ

L = LSM + LDM + LV + Jµ
DMVµ + Jµ

SMVµ
L �

X

i

ci
⇤d�4

Jµ
DMJSM

µ

JSM
µ = f̄i�µfi JDM

µ = �̄�µ�

f

f
_

χ

χ

ci = gni�2
⇤



3

Energy
(GeV)

1041021

LHC
nuclear
 recoil
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Effects of  the running
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I)  modify the coupling 
II) generate coupling of DM with 
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CMB and BBN
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CMB and BBN
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[Henning et al ’12]
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Collider
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Summary
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Summary
[Bertuzzo, Caniu, GGdC ’17]
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Conclusions

We analyzed Dark Matter in the MeV range in the effective field 
theory framework. 

We showed constraints and future prospect from collider, meson 
decay, DM direct detection experiments, DM-electron scattering 
experiments, CMB and BBN.

Most of the parameter space to which future electron scattering 
and CMB experiments are sensitive is already ruled out.


