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What is the mass of dark matter?
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®  WIMP miracle
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Status of sub-GeV Dark Matter
Model - Sub-GeV fermionic DM
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® Dirac fermion stable due to U’(1) gauge symmetry

Ly =Y (i@ — mpm)y + gom A Py
® Dortal to SM through dark photon A’ with kinetic mixing
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® Dirac fermion stable due to U’(1) gauge symmetry

Ly = P(id —[mpm)¢ H gomHA 9Py

® Dortal to SM through dark photon A’ with kinetic mixing
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Parameter name Symbol
Dark matter mass MpM
Dark sector coupling gDM
Dark photon mass m A
Kinetic mixing K

mpm < Mmar/2
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T > mpwm : DM in kinetic and
chemical equilibrium with SM
T <mpwm : Boltzmann
suppression

I'.on < H : Chemical
decoupling
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Freeze-out
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Model building
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® Dirac fermion stable due to U’(1) gauge symmetry

Ly = P(i@ — mpm)y + gomA Py,
® Dortal to SM through dark photon A’ with kinetic mixing
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Parameter name Symbol
Dark matter mass MpPM
Dark sector coupling gDM
Dark photon mass ma
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Resonance parameter | eg
Kinetic mixing K
Asymmetry parameter [ npu
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Signals and constraints
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Indirect detection + Cosmology
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Signals and constraints
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Signals and constraints
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Indirect detection + Cosmology
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Indirect detection + Cosmology
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Global Fits
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Results - symmetric fermion
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oM = 0

e Sub-dominant DM: Qobsh2 < 0.12

o Allows small resonance parameter,
large couplings and masses

o AIDM: Qopsh® =0.12

o Does not allow large couplings,
fine-tuned parameter regions
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= Symmetric fermionic DM (sub-dominant and
all DM ) - difficult to probe with current and
future laboratory experiments
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® Sub-GeV DM with coupling to a massive dark photon
can be a thermal relic

e Velocity-independent annihilation strongly constrained
by CMB and X-rays

® Solutions: Resonance, particle-antiparticle asymmetry
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Parameters
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Parameter name Symbol Unit Range

Kinetic mixing K —~ [1078,1072]

Dark sector coupling  gpm - [1072, \/4~]

Asymmetry parameter npy B [0,107Y GeV /mpm]

Dark matter mass mpM MeV  [1,1000]

Dark photon mass my MeV  [2,6000] with m 4 > 2mpy
or

Resonance parameter  €g - [1073,8]

Nuisance parameters: 20, V0 , Vesc
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