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@gm Dark Matter Search

Gamma-ray
/ Space Telescope
|

“...we suggest to view indirect searches as genuine particle physics experiments,

complementing other strategies to probe so far unknown regions of parameter space...”
Bergstrom et al. 2011, Phys Rev D, 83, 045024

P

Three complementary
search strategies

Accelerator-Based Direct Detection



/. Indirect Detection Channels

Gamma-ray
/ Space Telescope
|

Gamma-rays Search for excess

gamma ray signal

above astrophysical
WIMP Dark Vi backgrounds
Matter Particles \ — Ve
Ecm~100GeV TS
X WHZ/g et

WIMP Dark
Matter Particles
Ecm~100GeV

+a few p/p, d/id
Anti-matter

Search for anomalous
features in cosmic rays

A particle detector in space is the
ideal instrument for these studies




/. FermiDark Matter Search

o S T
= Exploring the Extreme Universe

» Particle Detector in Low Earth Orbit
 Tour of the GeV Gamma-ray Sky

= Search Results (limits)
» Strategies

« Gammarays
» Galactic Center
» Milky Way Subhalos
» Galaxy Clusters
> |sotropic Diffuse

* Electrons and Positrons

= Qutlook

Springel et al. 2008
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- Pair-Conversion Technique

Gamma-ray -
Fermi Gamma-ray Space Telescope

(Fermi)
Large Area
f Telescope
(LAT)
= 20 MeV to
Gamma-ray & B >300 GeV
Burst '
Monitor =
(GBM)

Few keV to @
30 MeV

A Y y
/,_‘:,/ AV,




@gm LAT Detector Subsystems |

Gamma-ray
/ Space Telescope
|

| Precision Converter and Tracker
4 * Single sided SSD (40 cm, 228 um) ~ 80 m?
L W foil interleaved (12x3% RL, 4x18% RL)
//& - 18 xy planes
£ -15RL

Imaging Calorimeter

* 8.6 R.L.
» 1536 Csl crystals
» Hodoscopic (12 x 8 layers)

Anti-Coincidence Detector

* 4% RL

» Segmented (89 plastic
scintillator tiles, 8 ribbons)
» 0.9997 efficiency

(+ Data Acquisition System)
500 Hz sent to ground
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‘“s ermi |
/sii:$:;;izope
= | aunched 11 June 2008

= 3 years of successful operations

= Expected lifetime of 10+ years




o ermi Observation Modes

/ Space Telescope
|
100 Sec 1 Day

= Sky-survey mode
* Normal operations mode
* Full-sky every 2 orbits (~3 hrs)

= Target of Opportunity 1 orbit I Year

 Autonomous re-pointing for
GRBs

» Slew to keep targetin FoV
» Proposed pointed observations

Wide Field of View
LAT : ~2.4 sr, 20% of sky

GBM: Almost entire sky not
occulted by Earth
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Flux > 100 MeV ( phot cm?s1)
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<Lami  EXploOring the Extreme Universe

Gamma-ray

\/y Space Telescope
4 Galactic Accelerators N\ Extragalactic Accelerators )




@;,.m Tour of the GeV Gamma-ray Sky H

/' Gamma-ray

Space Telescope

Point Sources

—

LAT photons aove 300 MeV
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<Lami  TOUr Of the GeV Gamma-ray Sky

Gamma-ray

/" Space Telescope

LAT photons above 300 MeV

——

Point Sources

T~

What has Fermi found: The LAT two-year catalog

_ il
ol Supernova
W\ gy pul remnants Globular clusters,
R W uf;/ars 4% high-mass binaries,
< £ normal galaxies
Non-blazar and e
1%

active galaxies ‘
1% =

Many unassociated
Sou rces ann Credit: NASA/Goddard Space Flight Center

2FGL Catalog - Fermi LAT Collaboration
arXiv: 1108.1435, submitted to ApJS



@;m Physics of Cosmic Rays )

/ Space Telescope
= Dominant components of interstellar energy density are non-thermal
» Cosmic rays + Magnetic fields

= Complex interactions
» Sources: Galactic accelerators, reacceleration, spallation, secondaries
 Transport: Diffusion, convection, escape
 Radiative cooling: radio synchroton, gamma-rays

Gamma-rays extend our knowledge of cosmic rays throughout the galaxy

Nuclei + ambient gas e*e  + ambient gas e*e" + radiation fields

Bremsstrahlung Inverse Compton

N ———
¢ "




e;m Expected Annihilation Signal )

Gamma-ray
Space Telescope
\

dN
(Ey 0, (9) < Oann > B. Particle Interactions
dE, 47 2m’ ' dE
Observed X
o _
é Line of sight through dark
. matter distribution

(+ final state radiation + internal bremsstrahlung)

Two-body collision rate coefficient < j‘
depends on velocity distribution ann O ann (V)Vf dv



@/c;mz Expected Annihilation Signal )

/' Gamma-ray
/SpaceTelescope
\

Smooth Main Halo Resolved Subhalos

050 — s 2 0 LOg{intensity) 3.0 o 2.0 LOg{Intensity)

Unresolved Subhalos Total Emission

0.50 w— s 2 0 LOg{intensity) -0.50 m— s 2.0 LOg(Intensity)

Springel et al. 2008
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sam: Gamma-ray Search Strategies

Gamma-ray

Galaxy Clusters

e.g. Coma
D . Dwarf Spheroidal Galaxies

e.g. Segue 1

Isotropic Diffuse
(dominated by Galactic subhalos)

T . :
D | . Galactic Center '
Galaxies e,
" e.g. M31 + Spectral Lines

+ Unidentified LAT Sources (??)

Credit: NASA/DOE/Fermi/LAT Collaboration

Trade-off between signal strength versus astrophysical background
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- Galactic Center Challenges

Gamma-ray

o Space Telescope
' P P

(1) Uncertain distances to ambient gas

(2) Source confusion

Sgr B2 /;'\ New SNR 0.3+0.0

Ser Bl Threads
7 «— New Feature:
The Cane

Arc
Y “Baﬂkgmund Galaxy

5 > Threads

—

Non-thermal

activity in ~ ser :

" ,‘ Galalgnc.Center (S&( coﬁ,L;‘L,\
e g [0]g] . Snake structure?

(VLA 330 MHz) ~ <7

Mouse » SgrE

SNR 359.0-00.9 % \

SNR 359.1-00.5

40




m/m Fermi LAT View of Galactic Center ’

aaaaaa

\ / Space Telescope
= 32 months of LAT data, energy >1 GeV

= Physically motivated numerical diffuse model (GALPROP) accounts
for most of emission in region
» Peaks in residuals consistent with known point sources

Data :  Data - Diffuse Model [
45 deg x 45 deg | v : 45 deg x 45 deg : 1

143

124

20.000 15000 10.000 5.000 0.000 355000 350.000 345000 340.000 0 20,000 15000 10000 5,000 0.000 355000 350.000 35000 340.000

See also combined Fermi and H.E.S.S. analysis by Cheryakova et al. 2011
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Lami  Large Scale Diffuse Residuals

Gamma-ray

4 Space Telescope

= |arge scale residuals towards Galactic Center (Su et al. 2010)
» Extended (50" above/below Galactic Center)
 Hard spectrum relative to other diffuse components (E*, 1-100 GeV)
» Sharp edges
 Possible counterparts at microwave (WMAP) and X-ray (ROSAT) bands

Data - Model (1-100 GeV) Data - Example Model (0.2-100 GeV)

s
= e % - X
e A LAY P, ¥

2

-

Su, Slatyer, & Finkbeiner 2010 Fermi LAT Collaboration Preliminary
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- (Artistic Impfession) -

= Radiation mechanism
* Inverse Compton scattering by high energy electrons (?)

= Proposed sources
» “Lobes” with sharp edges difficult to explain with dark matter annihilation/decay
« Jets from the supermassive black hole during prior active phase
« Starburst driven outflows




Lo Milky Way Subhalos ”

Gamma-ray

= QOptically detected dwarf spheriodal galaxies
 Largest clumps of dark matter predicted by N-body simulations
» Dark matter dominated (mass to light ratios of 10 — 1000)

* Astrophysically “clean” - little star-formation, gas Classical (Open)

» ~25 discovered to far, many more predicted Ultra-faint (Filled)

Belokurov et al. 2006
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Gamma-ray

Dwarf Spheroidal Galaxies

22

= Composite likelihood analysis of 10 dwarf spheroidal galaxies
= Limits below thermal WIMP cross section for masses < 25 GeV

WIMP cross section [cm® /s]

10
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o
P
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—— T

Upper limits, Joint Likelihood of 10 dSphs

3.10 % Channel

- hb Channel
== 71 7 Channel

= p

W W Channel

PRELIMINARY
Fermi LAT Collaboration
Submitted to PRL
arXiv:1108.354 .

107
WIMP mass [GeV]

10t

10°

| <« Thermal WIMP

Cross section
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Nearby Galaxies (e.g. M31)

= Massive dark matter halos

 Substructures could provide significant “boost” relative to smooth halo
* N-body simulations suggest spatially extended emission

= Must consider cosmic-ray induced emission first

— 10710 |
N Fermi LAT
M background-subtracted
2 counts map < 4™
= w
g o
@ £
B (@]
o
o 107 ¢
% _
o
prad
P Gasdconguse g 0 w103
Sister galaxy to the Milky Way,
M31 (Andromeda), 107"

now detected by Fermi LAT

- induced diffuse emission of the Milky Way (blue)

M31 spectrum (red) consistent with cosmic-ray

but with ~0.5 luminosity

LT Fermi LAT Collaboration
- Abdo et al. 2010, A&A, 523, L2

10000
Energy (MeV)



Galaxy Clusters

24

= Coma cluster proposed as a high signal to noise target
 Extrapolations from N-body simulations (Gao et al. 2011, arXix:1107.1916)

= Highlights importance of understanding dark matter substructures

Dotted = smooth halo

Solid = including substructures
down to 10 solar masses

Huang et al. 2011, arXiv:1110.1529

<f:rv> [cm3 s ']

U.L. on DM annihilation; effect o

f DM subhalos

10! prrrm | ——
10722 _ YY1 T BT e g
102 | 25 a
0 F | |
------- Thermal WIMP 1
107 | cross section 5
m-zﬁ:-______ _____________:
— = Fornax — AWMT
10 3 — Coma — 5636 E
1028 | — A1367 — N (GC4636 ]
- A1060 NGC5H813
10-29'....| . L] . L] . ]
10° 10° 10°

m,, [GeV]



«;mz Isotropic Diffuse Component (IGRB) 25

= Universe mostly transparent to gamma rays with energy < 100 GeV

= |sotropic diffuse gamma-ray background (IGRB) component includes
» Unresolved extragalactic sources,
 Unresolved Galactic sources mimicking an isotropic population
 Possible truly diffuse processes
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“.'|. " - “circle for1 GeV photons '
- - | = (showntoscale) -,

| <# ~1000 Hubble Uttra Deep Fields

.| = wouldfit inside the circle

< ~ . (~107 galaxiesy” ‘- *
s S o

Hubble Ultra Deep Field
Hullble Space Telescope * Advanced Camera for Surveys

r ”3;3” on the'Island of La Grande Jatte
_..Georges Seurat

NASA, ESAIS. Beckwith (STScl) and the HUDF Team STScl-PRC04-07a
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Gamma-ray

IGRB Contributions

27

4 Space Telescope

= Established sources

Blazars

Non-blazar active galaxies
Star-forming galaxies
Gamma-ray Bursts (<1%)
Millisecond pulsars

= Proposed contributors

Electromagnetic cascades
Galaxy clusters

Giant Galactic electron halo
Small solar system bodies
Dark matter halo (?)

E“dN/dE [MeV cm™ s sr]

Fraction of IGRB

10

-
(=3
s

-
=
n

10°*

1.2

0.8
0.6
0.4
0.2

Fermi LAT Collaboration

#  IGRE Spectrum [Abdo+10, PRL 104)
|:| BL Lac (Abdas10, ApJ 720}
[ ] star-farming Galaxies (Abda in prep.)
[N Fehes isbde in prep.)
RG fInoue+11}

I:l Bum of Compaonents

1-

FET T TN Wiy NN
I A A A s
H _}[M.\fr}z}/\/‘/

ARATI

|_

Sum of Components/IGRE

.I|III|III|III|III II|||-I|

'I|III|III|III|III III|I'||

10

]

o
Energy [MeV]

10

%

A substantial fraction of IGRB emission can be accounted

for by established extragalactic sources

Many different estimates in literature for different components,
Could still be room for other source classes/processes



@g/;mz IGRB Spectrum

Gamma-ray

28

/ Space Telescope
= T T TTT | I T T TTT I T TTTI J I I T T TTI | [ I 1
L f— u—
wn - Error bars on LAT data points —
— include statistical and systematic
)] L uncertainties on the exposure —
d th idual CR back d
2 :k:—+—+_+_ + e & 0
-3
S 10° & = i :*: =
> — -
) L —
=~ -
L - —
kS, Fermi LAT CoIIaboratlon o |
: +p
T In prep Ly,
N 4| _}— | n,
w 10™ £ T L L{’?,q&
— ——=—— EGRET - Sreekumar et al. 1998 ' r—_r { ,:,
— ——=—— EGRET - Strong et al. 2004 —— |-
| ——e—— Fermi LAT - Abdo et al. 2010 T r
B +—— Fermi LAT - 24 month, PRELIMINARY N
°5 [ I I I 1 I | | [ | ] | I | | 1 1
1 0 2 3 4 5
10 10 10 10

Energy [MeV]
Gamma rays above ~100 GeV can interact with extragalactic background light (IR, optical)

Exact spectral cutoff shape expected for cosmological populations varies by population
and depends on extragalactic background light model



/. Indirect Detection Channels

29

Gamma-ray
/ Space Telescope
|

Gamma-rays Search for excess

gamma ray signal

above astrophysical
WIMP Dark Vi backgrounds
Matter Particles \ — Ve
Ecm~100GeV TS
X WHZ/g et

WIMP Dark
Matter Particles
Ecm~100GeV

+a few p/p, d/id
Anti-matter

Search for anomalous
features in cosmic rays

A particle detector in space is the
ideal instrument for these studies
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E* J(E) (GeV’m™s™'sr™")

Total e* e- Spectrum

30

[ 1 1 1 I LI I 1 1 1 I LI I I 1 I I LI
L » Kobayashi (1999) [ AMS (2002) e FERMI (2010)

— A CAFRICE (2000) g ATIC-1,2 (2008)

- - HEAT (2001) % PPB—BETS (2008)

| & BETS (2001) ¥ HESS (2008-09) %@
p % H&i
| ﬁ - s _
’E':' | |==|-_ ;

w DR A | y i"-

/f'.‘ ] H"- .'ﬂ Ce e, [T
107 %“P e A T

L iy

| e
B [ T RN T
/ Dotted curve is =7 RSN PSSR

/g conventional cosmic ray ] S

-

/& propagation model P

&

Dot-dashed curve is additional

e and exponential cutoff
; (nearby pulsar, dark matter, ...)
One possible model scenario

Ia"illl 1 1 IIIIIII 1 1 IIIIIII

Il!ﬁ}llll
“,

. (GALPRROP) .~ rat |

-~ component with E-Sinjection spectrum |

—

Il—l_"l_|lllll

10° 10° 10°
E (GeV)
Fermi LAT Collaboration, Ackermann et al. 2010, Phys. Rev. D, 82, 092004
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e Separate e* e- Spectrum

Pure positron
signal to the

/" Gamma-ray
e}“
\ E 90°longitude = LAT position

Space Telescope
5 - -- allowed e*
: — forbidden &

S
: o
180°longitude longitude
\.\\.\_\
RN
AN
SANINT
. S . “1.‘ "'-».. - .
270°longitude ST
~, \:‘ ‘: \=
SN

Use geomagnetic field as a charge discriminator



e Separate e* e- Spectrum

32

= Positron fraction increases with energy between 20 — 200 GeV
» Consistent with PAMELA results, will soon be tested by AMS-02

—=— Fermi 2011
—e— PAMELA 2009
—&— AMS 2007

ot H T S L*t#%# |

Positron Fraction
;'}
5%
AN
+T
— %

| | |
10?

1 10
Energy (GeV)

Fermi LAT Collaboration, Ackermann et al. 2011, arXiv:1109.0521, submitted to PRL
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o ermi Indirect Detection Outlook

No conclusive indirect detection signal of dark matter
Time to be concerned? Or should we remain hopeful?

K| PA Q(:AVLI INSTITUTE For PARTICLE ASTROPHYSICS AND COSMOLOGY

Home
Accommodations
Agenda
Committee
Contact
Participants
Reception

Travel & Directions

October 13-14, 2011
SLAC National Accelerator Laboratory
Meno Park, CA

Workshop last week at SLAC to discuss these questions
http://kipac.stanford.edu/kipac/events/detecting_dark_matter



s, crm Reasons for Optimism

34

= Only 1/5 of the sky surveyed to sufficient depth to find ultra-faint
dwarf galaxies
« Large optical surveys (e.g. DES, LSST) will find many more

= fermi LAT not yet background-limited at high energies
* Sensitivity will improve faster than square root of time

= Understanding of halo inner profiles and boost factors from
substructure is work in progress

 Source of astrophysical uncertainty when interpreting gamma-ray flux limits

= Discovery potential at colliders and direct detection experiments
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<Lami  FUtUure of Gamma-ray Searches

/" Gamma-ray

35

Space Telescope

= Proposed Cherenkov Telescope Array (CTA)

« Proven technology on a larger scale “ New Worlds,
New Horizons

« 3 different telescope sizes i Asironory and AsropRjscs

 Energy Range: tens of GeV to multi-TeV
 Field of view: 5-10 deg

= Highly ranked by astrophysics prioritization panels in
US and Europe

<€
Current Generation
e.g. VERITAS
4 telescopes

Next Generation
CTA
~50+ telescopes




qu TeV View of the Galactic Center ’

= 112 hrs of observation with H.E.S.S.

» Max usable time ~1000 hrs / yr, systematics limited after ~100 hrs for single target
= (alactic Center is a promising target for TeV observatories

]D—QE =
e - Limits from Sagittarius
B Dwarf based on 11
102 hrs of H.E.S.S.
5 , observations
"= 1055 Galactic Center
: -
- 26
o 107E
v
]D_z? =1 s Einasto (this work)
= mmm NFW (this work)
L — = Sgr Dwarf
IU_QE =3 Willman 1
= —— = Ursa Minor
: Draco
10_29 é_l 1 1 | | | | 1 1 1 | | | | | 1 1 1
10! 1 10

m, [TeV]
H.E.S.S. Collaboration, Abramowski et al. 2011, PRL, 106, 161301



@gm TeV View of the Galactic Center ’

o S T
= 112 hrs of observation with H.E.S.S.

» Max usable time ~1000 hrs / yr, systematics limited after ~100 hrs for single target
= (alactic Center a promising target for TeV observatories

107 g
oS - Limits from Sagittarius
- Dwarf based on 11
102 = hrs of H.E.S.S.
L F observations
E 10 §_
i, 26 -
- 3 = ]
c 107E CTA will be ~10x
v — g m
[ | | more sensitive than
10 % mmmm Einasto (this work) .
E mmm NFW (this work) current instruments
— — = Sgr Dwarf
102 E- Willman 1 and extend lower
- ~bneo " energy threshold
10_29 é_l 1 1 | | | | 1 1 1 | | | | | 1 1 1
10" 1 10

m, [TeV]
H.E.S.S. Collaboration, Abramowski et al. 2011, PRL, 106, 161301
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S Summary

= |ndirect detection methods connect dark matter in the cosmos with
dark matter in the lab

= Fermi LAT operating smoothly for 3 years
 Broad science mission, many astrophysical + fundamental physics results

= No indirect detection of dark matter signal
 Limits start to explore WIMP thermal relic parameter space

= QOpportunities for progress exist on many fronts
 Theory (e.g. inner profile, substructure boost factors)
« Discovery potential of accelerator-based and direct detection searches
» Multiwavelength (e.g. optical surveys finding more dwarfs)
 Continued gamma-ray observations with Fermi (and hopefully CTA)
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Instrument Performance
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/ Space Telescope
|

P7SOURCE_V6 acceptance (averaged over ¢)
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2 20000— -
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5000—

0
Energy (MeV)

Effective Area = geometric area
x trigger efficiency

x selection efficiency

Low Earth Orbit

Cosmic ray flux >10% gamma ray flux

Containment angle {°)

AEJE (68% containment)

P7SOURCE_V6 Point Spread Function (nermal incidence)
102_ II'III T T [I'I'II'I] T T I'III'If[ T T [I'I'II'I] =]
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<Lami  TOUr Of the GeV Gamma-ray Sky

Gamma -ray

Space Telescope
| 4

3 month “movie” of GeV gamma-ray sky



@ crmi Flares of the Crab Nebula

-ray

42

Historical supernova (1054)
« Pulsar >
 Pulsar wind nebula

Slow-motion pulsations at 800 nm
Actual period is 33 ms
Cambridge University Lucky Imaging Camera

Often used as calibration source
* Bright across electromagnetic spectrum
» The “Crab” is a commonly used flux unit

IR (Spitzer)
Optical (Hubble)
X-ray (Chandra)
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S Flares of the Crab Nebula

= 3 unexpected flares detected by Fermi LAT

 Brightest yet occurred in April 2011
 Closer look reveals low-level variability at all times

Exposure Corrected Counts Map > 100 MeV Pulsar Phasogram

August 2008 - April 2011 12-18 April 2011 Preliminary

Counts in arbitrary units

Geminga

> 100 MeV
1° smoothed

0.2 0.4 0.6 0.8
Pulsar phase

Geminga constant, Flare stands out

Flares first reported by the Fermi LAT Collaboration, Abdo et al. 2010, Science, 331,739



Flux > 100 MeV [107 cm2 s ]

@;mz Flares of the Crab Nebula )

aaaaaaaa

* Flux doubling time < 8 hours
= Synchrotron emission

= PeV electrons!
 Highest energy particles ever associated with a particular object

sl

Light Curve Spectral Evolution
‘Energy[MeV]
| ) 1 ’ | 2' l3|4I'E)l6l7I8I' 9 l10I' '11 ) I Prelimi L
ol | reliminary ;«ﬁ*} *'k**w +,m+*
reliminary % e 3 il
10x flux - —— 1
. ' £ - wa\t *'\f%v ,‘..--4%4(*‘{« R
; I n C reaS e Ly ”i"i a M’”_}*‘v ;\’\v v
g
!C(lﬁo 556‘62 5"1 a4 551 '_'!" u’w*m
* iy %#"f‘ v +
.‘hr '.’l"\—f ﬁt\ % ﬁ‘t’*' v
3 days in April 2011 A AN Y RS

Grey curve is 35 month average nebula spectrum
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ey IGRB Anisotropy Analysis

» |GRB anisotropies provides another handle for dark matter searches
 Dark matter annihilation could be significant for multipoles ¢> 150

10" I T TTTTT] I T TTTTT 1 11
[ . Im.
- Model prediction by e
102 Cuoco et al. 2010 . : _
L A ' -
E S I
o 0 1
- e - = =
= R e |
h - LA A e - -
= _ f__/\/.:,—;-x_ 'f -l I -
/ - :
- / T PointjSources
107/ _--T5- Gal. [iffuse
L=-"_ -7 DM |
=/ - FGRB : -
ad | |
10 L1 1 11111 L1 1 11111 L1 1 11
1 10 100



(C, = C)/W? [(em™s™" sr'y* sr]

47

IGRB Anisotropy Analysis

= Significant (>50) detection of anisotropies found in 1-5 GeV range
 Less significant detection (>2.50) up to 50 GeV

= Consistent with arising from a source class with power law energy

S

25107

2.0-107"

1.5+1077F
1.0-107F

5.0°107°F

_50-10%E

0-

pectrum E-24

» Matches mean spectral index of LAT-detected blazars

Intensity angular power spectrum

' DATA X
- )I( DATA:CLEANED O -
o £ -
E 1 n1 B b i @
- & & _
PRELIMINARY 20-50GeV 1
"""" 100 200 300 400 500

Multipole /

10—16

10-'8

107°

10~

Cp / (AE)* [(em™*s7" st GeV™')* sr]

Intensity anisotropy energy spectrum

i

DATA X |
DATA:CLEANED O
I
B
PRELIMINARY g

10
Energy [GeV]

DATA:CLEANED = DATA - Galactic diffuse model



«;m IGRB Anisotropy Analysis )

Gamma-ray

= Anisotropy analysis and population studies point to blazars
contributing ~30% of IRGB intensity and ~100% of IGRB anisotropy

= |mplies components making up remaining ~70% of IGRB intensity
have a very low level of anisotropy
 Consistent with e.g. star-forming galaxies as major contributor
* Inconsistent with e.g. millisecond pulsars as major contributor

» Suggests dark matter annihilation/decay contributes less than ~45% of IGRB
intensity (model dependent, large uncertainties)

Results from Cuoco, Komatsu, & Siegal Gaskins, in prep
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o ermi Search for et e- from the Sun

Gamma-ray

= Two classes of dark matter models

« Annihilation through light intermediate states proposed to satisfy PAMELA,
ATIC, and Fermi e* e~ results

* Inelastic dark matter models proposed to reconcile inconsistencies between
DAMA/LIBRA and CDMS results

= Both predict high energy e* e from the Sun

* No known astrophysical background of e* e~ with energy >100 GeV
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