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Fermi GeV y-ray Excess
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The Gamma-Ray Sky
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Fermi GeV y-ray Excess
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Evidences for DM

» Rotation Curves of Galaxies
» Gravitational Lensing

» Large Scale Structure
 CMB anisotropies

These evidences all come from gravitational interaction
CDM: velocity dispersion is negligible for structure formation,
a popular candidate, WIMP,

M ~ 100 GeV. (0V)ann ~ 3 x 1072%cm? /s
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DM-Induced Gamma Rays
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Fermi GeV y-ray Excess

Daylan+2014
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Channels

Daylan+2014
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* heavy quark channel are favored,
* Naturally higgs-like couplings?
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Higgs Portal DM

ALg = _%m%SQ — EASSZL — i)\hSSHTHSQ ,

ALy = SV D (VY2 v BV, VP,
ALy = —%mex — i)\};\f‘f HTHyy.
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Direct Detection Bounds

Highly constrained, GeV favored region excluded.
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U(1)x Vector DM

P.Ko, W-I.Park, YT,1404.5257(JCAP)

* U(1) dark gauge symmetry,

1 2\
L=— 7 XXM + (D, @) (D*®) — \g (CDT(I) - %‘1’)

1)2 U2 U2 :
— \Ha (HTH — TH) (CDTCI) - 7‘1’) — \n (HTH - 7H) + LsM.

» dark Higgs field
D,LL(I) — ((‘9“ -+ ingq>XH)(I),
* symmetry breaking
1

®(z) = 7 (va + @(x)),
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Particle spectrum

* Massive gauge boson X is the Dark Matter
* Mixed two scalars
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Direct Detection

H,/H,
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Annihilation

* These are the dominant annihilating
processes,

* The on-shell final particles decay into
standard model fermions,

* mostly bb for 35GeV dark Higgs
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Gamma-Ray spectrum

y-ray spectra at 6=5°
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Extensions: Hidden sector DM

* hidden sector for DM with gauge symmetry

* residual symmetry, dark Higgs, new
massive gauge boson(s),

* new particles decay into SM fermions

through Higgs portal, kinetic mixing
« Example: Z3
. P. Ko, YT, 1407.5492(JCAP)
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Annihilation Channels
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y-ray spectra

y-ray spectra at 6=5°
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Uncertainties

] Weniger+2014
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Empirical model uncertainties (yellow) and theoretical model uncertainties (blue
lines) are significantly larger than the statistical error over the entire energy

range.
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Summary

We have briefly introduced the GeV gamma-
ray excess from galactic center.

The very simple Higgs portal DM models are
not able to explain such an excess,

Simple DM models with gauge symmetries are
fully capable of providing the needed signal.

We have specifically discussed a vector dark
matter model, and a scalar dark matter with Z3
symmetry.
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THANK YOU.
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