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® Standardmodell

® Hinweise auf Dunkle Materie
® Rotationskurven, Clusterdynamik
® Gravitationslinsen \
® (Kosmologie)

® (Suche nach Annihilationssignalen)

® Suche nach Streuprozessen
= Bolometer, Flussiggas-Detektoren

= DAMA >h t
eutle

Erinnerung an v23

® Ausschlusskurven

® Kosmische Strahlung
= Beschleunigung
® Ausbreitung j
= | uftschauerphysik
® die hochsten Energien
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ravitationsbindung im Coma-Haufen?

Fritz Zwicky
(1898-1974)

Helv. Phys. Acta 6
110-127 (1933)

‘Die Rotverschiebung
von extragalaktischen

Nebeln’

Virialsatz:
= -U/2

90% der Coma- MR GIER T RR

Masse ist nicht true, the surprisingsesulit

sichtbar...??7? would follow that dark matter
is present in a much higher
density than radiating matter”
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Beobachtung
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Fig. 4.12. The optically determined rotation curves of 21 spiral galaxies by Rubin,
Ford and Thonnard (1980).

5 KT2012 Johannes Bliimer IKP in KCETA



. . . - PP
.. .- .. - . . .‘

BUllet, .. gs g ar oo 2T e ' W 'baryonisches |
Cluster: -+ =" = LB ~_# , heiBes Gas
d =1 Gpc- e ¥ L fapa © . s /) imRontgenlicht. .

Zz=0206 W o™ et e - (Chandra) |

/

.. » .
".. vt ... 0\.'. 7 ;
,, .. .. -
® , ’ ..
e . @ R A :

dunl.<le~l\/léterie". R N . T ke - - | .
weak lensing .’ e R
(HST) -, s R LA R .,

6 KT2012 Johannes Bliimer IKP in KCETA



Energie-Massenbudget

7 KT2012 Johannes Bliimer

atoms

4.6% dark
energy
72%
dark
matter
23%
today
neutrinos dark
l O% matter
63 %
photons
15%
atoms
12%

13.7 billion years ago
(Universe 380000 years old)
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WIMP

1. Direct detection >

2. Indirect detection >

R expected
S from
' luminous disk

T S -

10

" M33 rotation curve



Direkte Messmethoden

_— Heat \

Germanium
Silicon
Scintillation '°mzatlon
/ \ /}ermamum Gas,
Superheated liquids

L1qu1d Xe/Ar
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EDELWEISS

Tdrift
S5 us/cm

A Elektronen

PMT Array in LXe
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EDELWEISS DM detection technology

lonization Al electrodes ~ 100 nm
(cgnter channel)

amorphous Ge
or Si ~ 60 nm

lonization
(gliard channel)

\ \
} i O
' |

Heat
70 mm NTD channel

B

EDELWEISS - 133Ba calibration (93166 v)
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DM-Signatur in EDELWEISS

Gammas

Koinzidenz: Phononsignal & lonisation
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Deﬁwi’ciow der Untergrund- und SlgwaLreglowew durch Awatgjse—MC wnd
raltbration mit gamma- und Neutronenguellen

14 KT2012 Johannes Bliimer IKP in KCETA



Das DAMA-"Signal”
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Bernabei et al., 0804.2741
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o=

Motion of Earth
in the % wind

3@
= 220 km/s Modulation of

annual rate + 7%
Max in June

2-6 keV

~ <DAMA/LIBRA (0.53 tonxyr)>

DAMA/Nal (0.29 tonxyr) ——— 3>
o (target mass = 232 8 kg)

(target mass 87 3 kg)
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Johannes Bliimer
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Grenzen fur Spin-unabhangige WW

1 I I I I I I I 1 I I I I I I I 1
M. Drees, arXiv:1204.2373v1
3 DAMA
~ 3 hanneli
= 10_40 1) (no channeling)
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Grenzen fur Spin-abhangige WW

_35 M. Drees, arXiv:1204.2373v1
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DAMA\/ (a) Interactions - (b) Interactions
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