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Indirect detection of sub-GeV dark matter
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1 MeV <mX<5GeV

3 decay/annihilation channels:

Kinematically open: m, > (2)m; i=eumn




Total Flux

Inverse Compton Scattering

XX — pp yx— () —oete
Xx — utu Rad e"+y—> e +
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Prompt components

Decaying dark matter:

d¢ | dN
[ dE, dQ(EV'9)=E dE, )D(H)] D(8) = jl _O_Sp(s(r,e))ds

N\

Energy  D-factor
spectrum

Annihilating dark matter: /

[ dE dQ. (E 9) — ;—g/](g) J J(6) = fl.O.SPZ(S(T,Q))dS




Inverse Compton scattering
xy — (..)—oete”

low-energy
hoton

fms’-—‘$

electron

3 kind of photons:
 CMB
* IR (dust)
e Optical (starlight)
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Inverse Compton scattering

Ee low-energy
Y = m, hoton
E, ~ 4y?%E
y O - ey

electron

Type Eo [eV] E. [GeV]
CMB 10~4 5

IR 1072 0.5
Opt 10 0.05

E, [keV]
40
40

400

X rays
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m, d R
dE, Pic(E, E., %) T (E,, %) Emissivity
e

i 9)=2

me

PE Differential Number
Power density
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Electron number density

Energy losses b, (E,, X)

m
dnei 1 *
- i e - s
(Ee, x) — - dEe In the Gal Plane: Above the Gal Center:
dE biot (E,, X)
e tot\~e» > (R.2) = (8,0) kpc : (R.2) = (0,4) kpc
e
3
AN -
= — 2
dFE,
2
(0]
8
S
(0] - e
Energy = Brems Brems
spectrum : Ics IcS

Synchrotron £ Synchrotron




Total flux

DM DM —> e*e™, mpy = 10 MeV Ib|<15°, |/|<30°
ov =3 1072 cm®/s, NFW

INTEGRAL || 1
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NUSTAR A2

XMM-Newton INTEGRAL



Energy range

Suzaku

>

04 3 20 27 E, [keV]

Suzaku: 0.4 keV — 5 keV NuSTAR: 3 keV — 20 keV
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Observations




Annihilation cross section av [cm?/s]

Constraints on electron channel
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Comparison with the
literature




Diffusive gamma-ray constraints
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Voyager constraints
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CMB constraints
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Leo T constraints
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Final state radiation with INTEGRAL
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Comparison with bounds
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An eye toward the future






' Secondary mstrument on-bbad SRG
¥ X-ray band up to 30keV
: Developed () Russian Space Research Institute (IKI)

: - - - - - s -

Primary instrument on-board §RG
X-ray band up to 10keV _ | P
' Developed by Max Planck Institute for y@sterestrial Physics (MPE)

All-sky survey

Energy range: 0.2 keV— 10 keV

o~

2nd data release in May 2023






Conclusions

can help in closing the MeV gap

on the photon bath
is a powerful tool to study sub-GeV dark matter

on

* Annihilating DM (if p-wave): mpy = 20 MeV

Diffuse y—ré{/é“~

* Decaying DM: mpy = 100 MeV

mpm [MeV]
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