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Motivating Dark Matter & VWIMPs

 Evidence for dark matter on
various scales

* Galaxies
* Galaxy clusters

* Large scale

* WIMPs (among other models)
are particularly well motivated

observed

expected
from
luminous disk

~ MB33 rotation curve
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Direct Detection of WIMPs
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RARE EVENT SEARCH

Build a good mousetrap!

* Choose target material to “see” recoils

“See” Nuclear Recoils

e Discriminate NRs f ER
Iscriminate INRs Trom ERs <E.>~30 keV, < ~levent/kg/100days

* Reduce background

Zeeshan Ahmed 4 EPS HEP 2009



CDMS-2 in a nutshell

Ge & Si target masses

Zeeshan Ahmed
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ZIP: Z-sensitive lonization & Phonon Detectors

&%L“%LA!‘ ?mg\@um’

Phonon readout: 4 quadrants of
superconducting Al phonon absorbers
and W Transition-Edge Sensors
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Basic Discrimination principles

R297 Bulk and Surface events sensor D
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Background Control in CDMS-2
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CDMS-2 @ Soudan

4 )
* 30 detectors installed and operating in
Soudan since June 2006.

e 4.75 kg of Ge,

e Seven Total Data Runs:
e R123 - R124:
e taken: (10/06 - 3/07) (4/07 - 7/07)
e exposure: ~400 kg-d (Ge “raw”)
e PRL 102, 011301 (2009)
e R125 - R128
e taken: (7/07 - 1/08) (1/08 - 4/08)
(5/08 - 8/08) (8/08 - 9/08)
e exposure: ~ 750 kg-d (Ge “raw”)
T1 T2 T3 T4 T5 e Under Analysis
e R129:
e taken: (11/08 - 3/09)
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CDMS-2 : First Five Tower Result

Blind Analysis: PRL 102, 011301 (2009)

Event selection and efficiencies were calculated without looking at the
signal region of the WIMP-search data.
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e iR Event Selection:
.
= sty fiooguets * Energy threshold (/0-100 keV)
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CDMS-2 : First Five Tower Result

PRL 102, 011301 (2009)

1 T T T
| Quality, Singles, Veto
o == Fiducial volume
::; 08F | = = =Nuclear recoil band []
Estimated number of background events to £ L riiwIIroiw oo FPhonontiming |
. S 0.6[ I -
pass surface cut in Ge = ¢
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Poly Cu (a,n): <0.03
Pb (fission): <0.1

Cosmogenic: < 0.1 (MC 0.03-0.05)
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CDMS-2 : First Five Tower Result

FAIL
timing cut

PASS
timing cut
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PRL 102, 011301 (2009)
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CDMS-2 : First Five Tower Result

]

Spin—independent cross section [cm

-y
)

[y
)

-y
cI

-y
)

-y
©I

|
N
=

|
=
[y

=
(]

|
=
w

=
=

T T T T T T T T T

| I Baltz Gondolo 2004 N
~'| ] Roszkowski et al. 2007 95% CL ||
1 Roszkowski et al. 2007 68% CL | |

R EDELWEISS 2005
WARP 2006
ZEPLIN II 2007

''''' CDMS II 1T+2T Ge Reanalysis

XENON10 2007
mmmm—— CDMS II 2008 Ge

mmmmm CDMS II Ge combined

WIMP mass [

GeV/cz]
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Upper limit at the 90% C.L. on the
WIMP-nucleon cross-section 1s
4.6 x 10-** cm? for a WIMP of mass 60
GeV/c?
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CDMS-2 : Projected Sensitivity (2009)

2 10 e e s
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‘—g ------ ;erMII: I|I||T2Io-;1z;2 Ge reanalysis
— XENON 10 2007
S O -_:- gg:: :: iggg g: Combined
?’% g > <z ~
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CDMS-2: Calibration Data Preview (2009)

Previous Analysis

PRL 102, 011301 (2009)

Current Analysis

Run 123 ZIP 5 Calibration Data
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CDMS-2: Timing Discrimination Preview (2009)

Aiming for x2-3 better surface event rejection
to keep expected background <I event

Surface Even’rrq, (shown for 1 zip) ; CDMS ZOO9I Calubrla’rlon Da’ra — .
Discrimation Ji[ - 2008 !33Ba surface * **Ba e-recoil
: - 2008 252Cf neutron « 133Ba surface
10° ]E:[ - 2009 !33Ba surface
S 1t :
2
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3 c
5 9
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( Stay Tuned... )
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SuperCDMS Soudan

CDMS-2 target exposure acquired

* |5kg Ge experiment to succeed CDMS-2 with
target reach of 5 x 10-* cm? at 60 GeV/c?

e Detectors x2.5 more massive

 Phonon and lonization sensors modified for
better surface event rejection

* First SuperTower already installed

CDMS-2 Tower SuperTower
| |
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Summary

Data taken between Oct. 2006 and July 2007 has been analyzed
and a cross section limit of < 4.6 x 10-**cm? (90% CL) was placed
for a WIMP of mass 60 GeV/c?.

CDMS Il finished taking data on March 18, 2009. We are currently
analyzing the last data sets.

SuperCDMS Soudan will replace CDMS-2 and will extend reach
to 5 x 10*> cm? at 60 GeV/c2.

The first SuperTower has been built and has been commissioned
at Soudan.
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