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"Evidence for Dark Matter

7 —

Probing | BRI

Gravitational * sf U] ib_ AW/LYS I

 Potentialsy JON } ______ weet ] YIAE I

e Local stellar dynam i'i\ 4 (TR =
e Galaxy rote'lt-io'r' CUrves, | E PN )
e Cluster.dynamics ! 15 W 5 AR AT N AT -
05 002040608 10 0.2 0.4

e X-Ray haloes -0y, 0, 7
e Gravitationalie T
e Cluster sfrea

e Universe geometry

e Structure fofmation

° CosmologlcaI‘nodeTS

—

max
—
3]

£
=
o

£/
Lain]
-

=)
0
) T | T TT | T TT | T TT | T TT | T

.
III|III|III|III|III|

1
J]J.LJJ ll.lJL].JLI.Ll l..*lllllll lll.

0.05 02 04 06 0608 1 1.214
(0, h? 0 h? n,

DESY - Sept 2001 L M The VIRGO Colluboration 1896 -

)

"



Ga[actic PM Candidates
_N body S|mulat|ons >, _
Dark baryq.ns o '
nucleo- syntheS|s Gggl‘str@mts '

MACHQS mlcréien 1,

.I'

constralnts i

' Neutrmos"*nass’? =

Prlmod'lal ck I—Iples
WIMPSS,

Other - many speeulati\_/e
‘ideas, including axions

DESY - Sept 2001 .




» EXpected Scattering Rates
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n,(v) - local neutralino velocity
distribution
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Neutralino cross- sectlons
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Neutralino recoll spectrum
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Neutralino recoil spectrum
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Neutralino signatures

 Characteristic (but featureless) recoil spectrum which depends

on target nuclear mass.
e Annual modulation expected in t
e Annual modulation expected in t
e Directional modulation on daily

ne event rate.
ne spectrum.
NasSIS.

 Directional modulation on yearly basis.

e Site iIndependent signal.
e Characteristic event ‘properties

- depends on detector.

(i) Anti-colncidence veto - ionisation/scintillation

(i) Pulse-shape analysis - scintillation

(i) Pulse height ratios - scintillation/ionisation
phonong/ionisation or photons

(iv) Range
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Lsermanium Detectors
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Germanium Detectors
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Scintillation Detectors - Nal

Normalised differential time-constant distributions

Differential Time
Constant Distribution

for the 7-10 keV energy loss interval

0.08

P T S 7 AT S RS KO S S AL g PR O
/ \ R ———— Background
0.06 / . el
/ MW e Neutron

1'|1|||||1||t|

0 B
-0.02
0 100 200 300 400 500
Time Constant (nS) It
ID_E [ r\'l T |||| UL lllll T . T 11 T1 ].U'E E T 'l T H..- |rr.-| B N I I I O B B |"IT'I'§
- | Lo . ] L Ge ¢ ' . T
L N T (b) -
10—4 - ! l::'- — . F |\ I'|| ‘._. 1
1070 |- e Vo \'5 IE
- £ C Vo Cab,{DAMAN
;1078 = 1 3 -t e o Nal(UK) \ .3
E__T ID_? -_:"___';_ -r-""'" é:; ].'[}_B ; . - - ;
DESY - Sept 2001 = ,,-a | ] E'L‘ g I
1073 RS
1079 E Nal(DAMA) — 3
- 1 | I _4 [ . 1 II| 1 1 L1 111 I_
10 lﬂmﬁ' o 187" 5 e e




Residuals (cpd/kg/keV)

Scintillation Detectors - Nal
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Scintillation Detectors - Nal
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Scintillation Detectors - Xe
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Time Constant Discrimination
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Alpha (5.4 JleV)
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UKDMC ZEPLIN PROGRAM
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CRYOGENIC DETECTORS
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CRYOGENIC DETECTORS
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CRYOGENIC DETECTORS

95 . Run 14 vs Run 15

R14 (0.12 kg.d) First low-noise run using
superconducting transition
bolometer on 2629 sapphire

Developing discrimination
_ using light and phonons
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;| Planning 10kg CaWO,
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CRYOGENIC DETECTORS
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SUPERHEATED DROPLETS
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DIRECTIONAL DETECTORS

O O |

{" cathode
anodes
e

\-\\ cathode

Ly DRIFT - Martoff et al. 96, Snowden-Ifft et al. 99, Lehner et
al. 99

1m?3 prototype has been installed at Boulby

DESY - Sept 2001



DIRECTIONAL DETECTORS
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