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A y-ray line (monochromatic photon) is a "smoking-gun
signature of DM
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DM Decay into y-Ray Lines

o Dark Matter is (almost) neutral: coupling to the photon?

o neutral DM: coupling to the photon through a loop
o millicharged DM: very small tree-level DM-y coupling

o DM is really long lived: why study a decay?

o An accidental symmetry might provide a long but finite lifetime to
the DM

o Allows for indirect detection signal with distinct features with
respect to annihilation
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.. Effective Approach to Dark Matter

o Model-independent approach

o Justified in the case of a decay

6
Tom > 10%8sec 2
mpm ~ 100GeV A ~ 10"°GeV

Full list of operators of dimension five and six
SU(2)L x U(1)y X Ghidden invariant, giving
W/ Vou . — X+
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Lists of Operators

Neutral DM
Fermion DM Scalar DM Vector DM
Yo WomF*™ (0)  domFu F(9) FRMFYVPF,P
DayywwomF™  DuoouDyF Fd"Fo(0")
WYuDyWomFH DPMDDM g Fiv

Millicharged DM
Fermion DM Scalar DM Vector DM
DDy Wo,Wom(9) domF FAY(9)  OFAFAY (o)
YOuv DuDyWom(9) FAY D, opmDyd  FAY D,0Dy ¢/
D, youv DyWom(9) FAw F\’,“p F,’,q P
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Cosmic Rays Constraints

10—26
1027

10-28 """--N‘M
10-2 Pt

10—30
1031

T _
Lo 10 [ oo

=
=108

1034
10—35
1036
10—37
10738
1039

NFW, MIN

10° 10*

mpp [GeV]

Effective Approach to Dark Matter Decay into y-Ray Line



Cosmic Rays Constraints
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Conclusions

o The complete list of operators up to dimension six that could
account for neutral or millicharged DM decay into y-ray lines has
been written down.

o Due to gauge invariance, to each operator producing a y-ray
signal, there is an associated operator producing a continuum of
cosmic rays, which puts constraints on the maximum intensity of
the y-ray line.

o Inthe case of neutral DM, various operators could account for a
Y-ray line if it were detected at the present experimental
sensitivities, and there is a potential to discriminate among them.
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