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DAMPE electron excess
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DAMPE electron excess
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Outline

* DAMPE electron excess

* 1.4 TeV excess & DM
[Xuewen Liu, ZL, PRD, 1711.11579]

* 0.9 TeV break & 1.4 TeV peak
[Xuewen Liu, ZL, Yushan Su, 1902.04916]

* Summary



TeV DM model
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DM annihilation channels
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Smaller clumps in a galactic halo




Nearby Subhalo profile
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NFW profile p(r) = ps (1+1/15)37
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Nearby Subhalo vs MW halo
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different annihilation channels
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Collider Constrains
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DM direct detection




DM direct detection constraints
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DM indirect detection constraints

HESS (ov) < 2(6) x 1072° cm® /s
1607.08142 for the 777~ (WTW ™) channel

from GC w/ Einasto profile

for the yx — XX — 4e channel

Profumo et al (ov) < 6(20) x 1025 cm? /s

1711.03133 in the My ~ M~ (mX P MX) case



DM explains both break & peak

Two-mediator DM model
[Xuewen Liu, ZL, Yushan Su, 1902.04916]
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DAMPE electron excess
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DAMPE electron excess
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Two different models

annihilation 1
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annihilation 2
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1 electrophilic
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2 kinetic mixing (KM)
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Cosmic ray BG

simple BG function w/ only 2 parameters
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DAMPE data points <72.4 GeV or > 1.514 TeV
(first & last 8 points)

C = 458 (GeV m* s sr)~ !
v = 3.29
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electrophilicV1 & L, - L V>
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electrophilicV1 & L, - L V>
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electrophilicV1 & L, - L V>
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Box-shape energy spectrum

extended energy spectrum
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electrophilicV1 & L, - L V>
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HESS experiment

High Energy Stereoscopic System (H.E.S.S.)
Imaging Atmospheric Cherenkov Telescopes

cosmic gamma ray 30 GeV - 100 TeV
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HESS search region
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HESS constraintson L, - L V>
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Fermi experiment

Fermi-LAT

launched on June 11, 2008
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Fermi isotropic gamma ray background

isotropic gamma ray background (IGRB)
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Fermi IGRB as a function bsy

electrophilicVi1 & L, - L V>
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Fermi isotropic gamma ray BG
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Fermi IGRB for diff subhalos
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KM V; &Ly - L V>

I V1: kinetic mixing (KM) I
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KM V; &Ly - L V>
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KM V; &Ly - L V>
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KM V; &Ly - L V>
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HESS constraintson KM V; & L, - L. V>
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Fermi constraintson KM V; & L, - L, V>
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AMS experiment




AMS experiment
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AMS positron fraction
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AMS positron fraction
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AMS positron fraction
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AMS constraints (upper bound)
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Drell-Yan process @ LHC

SH



dilepton @ ATLAS

[ATLAS, 1707.02424]
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ATLAS constraints on KM
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Sommerfeld enhancement

nonperturbative enhancement due to the lighter mediator

V4 f V4 > V2
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EQ — (7'('/12)62, X = EU/EQ, € — mVZ/(ozng),
€, = v/ with ag = g5 /(47), v = 1077,

[0903.5307, 0910.5713]
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‘Correct’ annihilation cross section
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‘Correct’ annihilation cross section

oVv needed for DAMPE “break” excess
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‘Correct’ annihilation cross section

oVv needed for DAMPE “break” excess
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Relic density

Galaxy today Early Universe
<O"U> 1 3.9 x 1072° cm? /s 1.0 x 107%® em® /s
<O-U>2 20 X 10_24 CmS/S 2.2 X 10_26 CmS/S

(€, g1, my, My,) = (0.01, 0.1, 1500 GeV, 2994.2 GeV)



Relic density

further Breit-Wigner suppression

Galaxy today Early Universe

\ 4
<O"U> 1 3.9 x 1072° cm? /s 1.0 x 107%® em® /s
<O-U>2 20 X 10_24 CmS/S 22 X 10_26 CmS/S

(€, g1, my, My,) = (0.01, 0.1, 1500 GeV, 2994.2 GeV)



Summary

1.5 TeV DM annihilation in a nearby subhalo can
explain the excess electrons in the DAMPE data

e|e To explain both the 1.5 TeV peak and the 0.9 TeV
break in DAMPE electron data, we propose a
two-mediator DM model in which DM annihilates

via two different channels.

’¢ DM annihilation via an s-channel mediator
produces the 1.5 TeV peak; DM annihilates into
on-shell mediators leading to the 0.9 TeV break.



