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MADI,IBS (UCI version)

Indirect detection of dark matter

Dark Matter annihilates in the Galactic Center (o
A PLACE

photons ' which are detected by _ Fermi-LAT
SOME PARTICLE(S) AN EXPERIMENT

Adapted from J. Feng, AMS Days at CERN 2015
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Summary of this talk

Indirect detection of dark matter

Dark Matter annihilates in the Earth (or the Sun) g

A PLACE
dark
photons | which are detected by _1ceCube (or AMS)
SOME PARTICLE(S) AN EXPERIMENT

EARLIER WORK: Delaunay, Fox, Perez (0812.3331); Schuster, Toro, Yavin
(0910.1602, 0910.1839); Meade, Nussinov, Papucci, Volansky (0910.4160)
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Summary: dark photons from Earth

shower



Dark Photon Minimal Model

dark U(1)

1

Laarc = =7 Fju ™ +ix (P + igyA)x
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—mar A" — My XX

€ “
ﬁmix — §F/,(LIO/) F/(O):UJV X
. dark coupling a,, s.t
Kinetic Mixing - {ov)ann =21 x 107 em®/s

100 GeV < m, <10 TeV

Kobzarev et al. (Sov /. Nucl. Phys 31966), Holdom (PLB 166 1986)
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Dark Photon Bounds

dark U(1)
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Kinetic Mixing

Snowmass Review: 1311.0029
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Beam Dumps

SN Blow Away
Kazanas et al.
1410.0221
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Dark Photon Minimal Model

+ix(d +igyA)x
— MM XX

4
dark coupling a,, s.t.
(0V)ann = 2.1 x 1072 ecm? /s

100 GeV < m, <10 TeV

flip.tanedo (@ uci.edu DARK PHOTONS FROM CELESTIAL CAPTURE



When the x properties matter

example: direct detection of dark U(l) model
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Courtesy of E. del Nobile, M. Kaplinghat, H.B. Yu (1507.04007)
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Dark Photon Reach
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N; N;

|. DM capture
2. DM annihilation
3. A’ propagation
4. A’ detection

(not to scale)

Feng, Smolinsky, FT (2015, to appear)
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Capture of Dark Matter
X

X

DM capture when vy < vesc
A "Direct Detection” in space

EARTH

Ni Ni I :nX/der' n;(r)
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\éELchY
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do; 8mmi Esa.e% 7 a do;
— 4 X
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Press & Spergel (85), Krauss, Srednicki, Wilczek (86), Gould (87, 92), PPPCv (1312.6408)
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Filling the Earth with Dark Matter
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see, e.g. 1302.3898

Press & Spergel (85), Krauss, Srednicki, Wilczek (86), Gould (87, 92), Zentner (0907.3448)
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Filling the Earth with Dark Matter

T /T Contours m, = 100 GeV T /T Contours m, =1 TeV
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Annihilation from Capture

[ea ;
Fann = = tanh’ <—@>

T

Indirect detection,
but no J factors.
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Detection in lceCube
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IceCube Ngig
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Beam Dump/SN Bounds
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Reach: my =1 TeV

® o
£
10°©
10"/
IceCube Ngi,
108 .
=R
=
)}
2
- 3
1079 .
(G
—
b { |
10710 | Beam Dump/SN Bounds | L °
0.01 0.03 0.1 0.3 1 3
m g1 [GGV]

CMB

Feng, Smolinsky, FT (2015, to appear)

flip.tanedo @ uci.edu DARK PHOTONS FROM




Reach: my =100 GeV
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Direct Detection Plane

IceCube sensitivity (Nsig)
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Quick Comparison: Sun

Dark Matter annihilates in the Earth (or the Sun) g

A PLACE
dark
photons | which are detected by _IceCube (or AMS)
SOME PARTICLE(S) AN EXPERIMENT
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Equilibrium time in the sun
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AMS 02 Reach
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Solar Dark Photons with AMS-02

* Novel way to search for DM with AMS-02:

controlled astrophysical background
REMARK: AMS HAS FANTASTIC ANGULAR RESOLUTION!

+ Magnetic field of the Sun/Earth smears out signal;
But can be modeled at solar minimum

» Self-capture rate too small to be probed,

esp. with Sommerfeld enhancement of annihilation
PERHAPS OTHER TARGETS? (e.g. “If AMS-02 were at Pluto..”)
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Summary of this talk

Dark Matter annihilates in the Earth (or the Sun) g

A PLACE
dark
photons | which are detected by _1ceCube (or AMS)
SOME PARTICLE(S) AN EXPERIMENT

- Directional information gives background rejection
Earth/Sun is cold: Sommerfeld resonances

Interesting but difficult to reach:
Double muon track in lceCube, self-interaction effects
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