CTAs explore regimes where
LHC or ILC cannot go




A Brief History of Dark Matter

era Rubin

~,

ETMN

B
=

Fritz Zwicky

150

100

Rotation Velocity km per sec
N
a
a

¢)]
a

Comasystem mindestens 400.mal grisser sein als die auf

n Beobachtungen an leuchtender Materie abgeleitete?).
h dies bewahrheiten-solite; Wiindg sich also das iiberrase
ssultat ergeben, dass dunkle Mu?_gx_‘i_j;in schr viel grosserer
rhanden ist als“Te®WeNtendc Materie,




WIMPs - Weakly Interacting, Massive Particles - are the leading
class of dark matter candidates

*The large scale structure of our universe matches that predicted
for cold, collisionless dark matter

seed structure growth

Springel, Frenk &
White 2006




Typical final states include heavy
fermions, gauge or Higgs bosons

Annihilation products decay and/or
fragment into some combination of
high energy electrons, positrons,
protons, antiprotons, deuterium,
neutrinos and gamma rays




*Simulations predict that the GC
contains very high densities of dark
matter (and high annihilation rates)

HESS, MAGIC, WHIPPLE and
CANGAROOQO each claim positive
detection of ~TeV gamma-rays

Dark matter, or other astrophysics?




Spectrum measured by HESS extends to at least ~10TeV

If annihilations: too heavy for neutralino? spectral shape?
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Or particle acceleration near supermassive black hole?




Profumo 2005
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Coannihilations boost cross-section by 10-100 (Profumo 2005)
Stable SUSY LSP can go up to 20+ TeV

Or just lower neutralino component of dark matter

Or lets seek alternative to SUSY LSP......

J. Dunkley 2005
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Minimal dark matter: (Cirelli et al. 2007)
weak scale and couplings: M/g ~(ToM;)? ~ TeV

standard model + 1 new multiplet, weakly coupled (< 0.001) to Z

- % i -

=

B
£
z
b=
g
g

=)
IS
-

Xenon lton

=
5

- o - 2 -4.
 SuperCDMS C As,-z'

100 1000
DM mass in GeV




N & J=1300,Q=10"

""::::1~.. G&S
| n=>5 :
M=10TeV

%
&=
5
E
8
3
3
G

1
Energy in TeV




Fit to data can be easily improved if
dark matter component is included
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*Requires annihilation boost of ~50
or more (possible, but unlikely), or
non-thermal dark matter production

‘PAMELA data (soon) should
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Gamma cont Flux (GeVI cem? s sr'l)

Garmma-Rays from the Galactic Center

T T TTTTITT T T TTTTITT T I\l\llll T T TTTIT

__——t - tbar
b - bbar
— W - W

tau - tau

secondar

?, it LOI‘HPOHLHT
(arbitrarily

rescaled)

02 10" 1 10 10° 10°
E, (GeV)
i = 20
= =0 Stecker et al. 2007 |
10 Morselli et al. 2004 ‘= as.s|
== -=

-3 = == +

10 == 1.0 -
= .

4 =
10 = oS

= e ;
]0- O 0O L g - - P — - - ettt —

1 10 10

6
10

-7
10

-8
10

9
10

-10
10

-11
10 3

107 107 1 10 10°

Energy (GeV)



C (E>‘i GeV) (cm’

1
ey
o

L
—
-

@ GLAST 2008

. 0.03<Q h'< QUl,;
. Qiap < Q h < QUi
. Qmar < h*<0.3

100 200 300 400 500 600 700

M, (GeV)

log10y flux from G
o

1
ey
w




latitude

lactic

Ga

Galactic latitude

90

Gamrna=-Rays from the Galactic Center

Galactic longilude

X 1|',\

inde

index ([3)

Range predicted by WMAP Haze

Log[(ov/3x10-26)JAQ]

I T T T T T
HES

CGRNAST, 'no bckgd.

A SN

2 2.5
Log[m,  (GeV)]

3



1 0-6 Roszkowski, Ruiz, Silk & Trotta (2007)

Gustafsson et al. 2007
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