Dark Matter and
the PAMELA/ATIC data

and work in progress
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DM halo profiles

=00 ] [T

T

NEFW Moore
Einasto
isothermal

] (B—7)/«

e’ Einasto | a=0.17
Ne

H H
o o
N w

oDM 1N GeV/cm3
H
S)

10-3

10~3

Halo model a [ y re in kpc
Cored isothermal 2 2 0 5
Navarro, Frenk, White | 1 3 1 20
Moore 1 3 1.16 30

rs = 20kpc  ps = 0.06 GeV/cm3

N FMEi nasto

10~2

101

rinkpc

1

102



Indirect Detection

400 NePeN ‘PUBWSIQ “USTUNIT

Milky Way

4002 1I81d ‘TUIyoURId ‘Ouoliog



Computing the theory
predictions
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Data sets
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Results

Minimal DM Mpy = 9.7 TeV

[Cirelli, Strumia,

et al. 2006] DM DM — WTW
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Data sets
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Arkani-Hamed, Weiner et al. 0810: Yes!
+ g, ton of others
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Results

M.Pospelov and A.Ritz, 0810.1502: Secluded DM - A.Nelson and C.Spitzer, 0810.5167: Slightly Non-Minimal
DM - Y.Nomura and J.Thaler, 0810.5397: DM through the Axion Portal - R.Harnik and G.Kribs, 0810.5557:
Dirac DM - D.Feldman, Z.Liu, P.Nath, 0810.5762: Hidden Sector - T Hambye, 0811.0172: Hidden Vector - Yin,
Yuan, Liu, Zhang, Bi, Zhu, 0811.0176: Leptonically decaying DM - K.Ishiwata, S.Matsumoto, T.Moroi,
0811.0250: Superparticle DM - Y.Bai and Z.Han, 0811.0387. sUED DM - P.Fox, E.Poppitz, 0811.0399:
Leptophilic DM - C.Chen, F.Takahashi, T.T.Yanagida, 0811.0477: Hidden-Gauge-Boson DM - K.Hamaguchi,
E.Nakamura, S.Shirai, T.T.Yanagida, 0811.0737: Decaying DM in Composite Messenger - E.Ponton,
L.Randall, 0811.1029: Singlet DM - A.Ibarra, D.Tran, 0811.1555: Decaying DM - S.Baek, P.Ko, 0811.16406:
U(l) Lmu-Ltau DM - C.Chen, F.Takahashi, T.T.Yanagida, 0811.8357: Decaying Hidden-Gauge-Boson DM -
I.Cholis, G.Dobler, D.Finkbeiner, L.Goodenough, N.Weiner, 0811.3641: 700+ GeV WIMP - E.Nardi, F.Sannino,
A.Strumia, 0811.4153: Decaying DM in TechniColor - K.Zurek, 0811.4429: Multicomponent DM - M.Ibe,
H.Murayama, T.T.Yanagida, 0812.0072: Breit-Wigner enhancement of DM annihilation - E.Chun, J.-C.Park,
0812.0308: sub-GeV hidden U(l) in GMSB - M.Lattanzi, J.Silk, 0812.0360: Sommerfeld enhancement in
cold substructures - M.Pospelov, M.Trott, 0812.0432: super-WIMPs decays DM - Zhang, Bi, Liu, Liu, Yin,
Yuan, Zhu, 0812.0522: Discrimination with SR and IC - Liu, Yin, Zhu, 0812.0964: DMnu from GC - M.Pohl,
0812.1174: electrons from DM - J.Hisano, M.Kawasaki, K.Kohri, K.Nakayama, 0812.0219: DMnu from GC -
A.Arvanitaki, S.Dimopoulos, S.Dubovsky, P.Graham, R.Harnik, S.Rajendran, 0812.2075: Decaying DM in
GUTs - R.Allahverdi, B.Dutta, K.Richardson-McDaniel, Y.Santoso, 0812.2196: SuSy B-L. DM- S.Hamaguchi,
K.Shirai, T.T.Yanagida, 0812.2374: Hidden-Fermion DM decays - D.Hooper, A.Stebbins, K.Zurek, 0812.3202:
Nearby DM clump - C.Delaunay, P.Fox, G.Perez, 0812.3331: DMnu from Earth - Park, Shu, 0901.0720: Split-
UED DM - .Gogoladze, R.Khalid, Q.Shafi, H.Yuksel, 0901.0923: cMSSM DM with additions - Q.H.Cao, E.Ma,
G.Shaughnessy, 0901.1334: Dark Matter: the leptonic connection - E.Nezri, M.Tytgat, G.Vertongen,
0901.2556: Inert Doublet DM - C.-H.Chen, C.-Q.Geng, D.Zhuridov, 0901.2681: Fermionic decaying DM -
J.Mardon, Y.Nomura, D.Stolarski, J.Thaler, 0901.2926: Cascade annihilations (light non-abelian new
bosons) - P.Meade, M.Papucci, T.Volansky, 0901.2925: DM sees the light - D.Phalen, A.Pierce, N.Weiner,
0901.3165: New Heavy Lepton - T.Banks, J.-F.Fortin, 0901.3578: Pyrma baryons - Goh, Hall, Kumar,
0902.0814: Leptonic Higgs - K.Bae, J.-H. Huh, J.Kim, B.Kyae, R.Viollier, 0812.3511: electrophilic axion from
flipped-SU(5) with extra spontaneously broken symmetries and a two component DM with Zs parity - ...
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Two important remarks
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Hooper, Blasi, Serpico 2008

Profumo 0812.445%
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Lnto Leptons
boost Somwmerfeld
not too many gammas
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Upcoming data: Fermi, ATIC-4, Pamela...
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Lavalle et al. 2006

Lawvalle et al. 2007
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Astrophysical explanation?

Kobayashi, Komori et al. 2004

E*J (electrons m2 s ! sr! GeV?)
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Astrophysical explanation?

Wu0E - Geminga and BO656+14
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Astrophysical explanation?
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Astrophysical explanation?
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Profumo 0812.4457



Astrophysical explanation?

e.g. Yuksel, Kistler, Stanev 0810.2784 [b ack]
Hall, Hooper 0811.3362
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DM detection
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v from DM a:

nihilations in galactic center
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typically sub-TeV energies



~v from DM annihilations in Sagittarius Dwarf
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Indirect Detection

radio-waves from synchrotron radiation of ¢ in GC

TR



radio-waves from synchrotron radiation of

- compute the population of
from DM annihilations in the GC

- compute the synchrotron emitted power
for different configurations of galactic /5

(assuming ‘scrambled’ B;in principle, directionality
could focus emission, lift bounds by O(some))

|

in GC




Comparing with data,
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Gamma constraints

Davies'78 =

vEE

Regis, Ullio PRD 78 (2008)
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Bertone, Cirelli, Strumia, Taoso 0811.3744
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