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Expected WIMP Spectrum

e isothermal halo * Vo ~ 240 km/s
 coherent scattering o A? e Helm form factor
100} G =106 pb e low energies
~m, = 1000 GeV
H m, = 100 GeV PIRIR'A
{m, = 10 GeV « small event rates
_ <O(10 kg!lyrt)

— high-A target nuclei
large target mass
low energy threshold
low background
background

discrimination
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Target Mass & Material

e tungsten in CaWO,
(A=184)

e modular structure
e up to 33 modules

e 10 kg target mass
e multi-target possible
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Detecting Low Energies

e measure phonons
SHe /*He dilution cryostat for T * 10 mK (c o« T9)

e phase transition thermometer, stabilization O (uK)
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e SQUID-based amplification

* Ethreshold < 1keV

noise FWHM 300eV : |
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Background Shielding

e g0 to underground laboratory:

Gran Sasso undergmu t%i goratory
below 1400m of rock] (~ >000m water equivalent)
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Passive Shielding

passive shielding:

go to underground laboratory
45 cm PE (12 tons)
muon-veto

radon box

20 cm lead (24 tons)

14 cm copper (10 tons)

use only radio-pure materials
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good is not good enough!

O (1000 events/kg/day) still remain
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Active Background Discrimination

active discrimination between signal and background:
e scintillating crystals

thermometer
threshold < 20eV
light absorber

crystal

thermometer

scintillating
reflector
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Signal Regions

event-by-event separation !

Daisy/BE13

10.724 kg days
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Since October 06

after major upgrade

e 9 modules placed

e cryostat cooled down
* 4 months commissioning (“Run 29%)
e 2-3 modules operational
e background “Run 30”

e S57Co-calilbrations =

"IREL N

e Neutron-Calibration
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A Spectrum...

S7Co-Calibration of Phonon-Detector Verena
g 350

-
3 300

80

70

resolution (FWHM)
1.6keV @ 64keV

6l

250

50

40

200

30

150

21

II[I|IIII|I1II|IIII|II1I|IIII[III]II

10

100

f(} 63 70

S0

II[[[IlllllI|I[[[|llll|||[[[[llll|

O NP P TR R S T S TN, LT, ' Lol
O 20 40 60 30 100 120 140
Recoil Energy / keV

Rafael Lang: CRESST 2007 13




=

Acceptance Region

Run30, 2007, Zora/SOS23, 24.9 kg d
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Limits...
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Reducing Background

e patch neutron shielding e RYE
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Light Detector Design

W SPT Silicon-On-Sapphire waver
0.45 x 0.3 mm? 0.46mm Al,O;, 1um Si

d=200nm Au thermal link
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The Problem...

full, unstructured films show transitions
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...The Solution

Au (30nm)
4 sputtered W (30nm)
' substrate

cool through ! «] stripe only:

stripe

R (mQ)
&

-~ 10 : : . .
Q 100 2¢0 300 400 (08,
Temperature: {mk)

Proximity-Effect of B-W
prevented cooling
through Au stripe
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Problem Finally Solved

sputter Au directly onto Al,O,
only leave W under bond pad
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Measure Transitions Inductively
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Measure Transitions Inductivel

no spatial information ; :

from resistive transition s :
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Increasing Light Output

evaporating thermometer on crystal
decreases light output by factor ~2
bad for analysis threshold

idea:

1. evaporate thermometer on carrier crystal

2. glue this onto big target crystal Vo
study am—
o feasibility L (

e glue behaviour |
e impact on phonon channel
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Test Setup For Gluing

20 x 10 x 5 mm?3 CaWO, with thermometer
sawed & glued again with Araldite 2011

W thermometer 60keV pulses:
™ -
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/)] i
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0, 0.05
2 .
v’ works o :
v' phonon signal acceptable 0.00 -
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time / ms
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Pulse Shapes

distinct pulse shapes allow for a discrimination

W thermometer

Ny

rise time / ms
OO0 O O G A
A

glue S A omm—
0.0 0.1 0.2 0.3 0.4 0.5
7 e amplitude / V
v" phonon signal acceptable

v' pulse shape discrimination

looks promising, detectors for Gran Sasso in preparation
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Still Cracks?

e pin down influence of clamps:
do they introduce dark events (cracks)?

standard module glued module

use pulse shape discrimination to learn about cracks
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CaMoO,

lighter target A(Mo) ~ 96

— different recoil spectrum:

up to higher energies
allows systematic studies

CaMoO,
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Conclusion and Outlook

In 2007 we went some major steps forward:
e new method for thin film characterization
* new cryostat @ MPP

e reliable production of new detectors

e constant running of cryostat in Gran Sasso
e new limits: came in third in global ranking

Preparations for the next run in Gran Sasso:
e Dbuild in >15 modules in early 2008
some with design modifications
e learn about background
e learn about WIMPs
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