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Detect energy deposited from
WIMP-nucleus scattering

Discriminate between
nuclear and electron
recoils

CDMS: Z-sensitive
Ionization and
Phonon detectors
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Phonon sensors

Charge sensors

L. A 1L B B B

Separate readout of
phonon and charge
channels

Nuclear recoil
interactions (like
WIMPs) deposit
most of their
energy as phonons
Electromagnetic
recoils have higher
charge signal



Better than
1:10000
rejection based
on ionization
yield

Ionization yield
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YIE|d — Echarge/Ephonon



Events near surface
can have reduced
charge collection

Discrimination

nandle is timing of
bhonon pulses
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Analysis of data runs beginning July 2007/
and ending September 2008

New data pipeline: Complete revamp of
reconstruction software, migrated
processing to ROOT. Processed 8TB of
data in 1 month, much faster than before!

Analysis tuned to keep expected
background at <1 event



Efficiency
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— — Ba Surface Events
— Cf Neutrons
10° E ----- Timing Cut Position
10 —
1=
: H I | | |
10 15 20 2 v
Timing Parameter (115)

We optimized for the
best sensitivity (results
in < 1 expected
background).

Rejection based on
phonon timing is 200:1



Ionization Yield
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Ionization Yield
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Event 1 :
Tower 1, ZIP 5 :
Sat. Oct. 27, 2007

Ionization Yield

Event 2: :

Tower 3, ZIP 4 :

Sun. Aug. 5, 2007 -

341pméEDT .
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nts passing timing cut
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The final surface event background estimate is:

0.8+0.1(stat)+0.2(sys) events

The probability to observe 2 or more surface events
based on the estimated background is
20%

After including the neutron background, the
probability to observe 2 or more events is
23%

Likelihood analysis encourages suspicion about event in

T1Z5, and reconstruction makes us suspicious of event in
T3Z4
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WIMP-nucleon o : [cmz]
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CDMS-2 Tower SuperTower
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Based on backgrounds,
surface discrimination,
And neutron efficiency
determined from the
engineering run a 2yr mZIP
exposure would result in a 4X
improvement in sensitivity
compared to CDMS II
(~1X10-4% cm?2)

New detectors are 2.5 times thicker

Installed in Soudan and successful

engineering run Oct 2009-Dec2009



IZIP = interleaved charge and phonon channels

1/3000 rejection of surface
events in NR band based only on
charge collection

If we include phonon timing the
surface event rejection may be
~103-106 X better!

-

surface and bulk events - Cha]acrge nea
experience different electric AN NS Y SUnacsE
/ | S = W "= collected by
fields /NS~ electrodes on
1 \\ 1 { / only one side



é\nglysis of 612 (raw) kg-days of data, last of the CDMS-II
ata

2 events were observed in the signal region
(0.8 surface events and < 0.1 neutrons were expected)

We cannot interpret this result as a statistically significant
signal but, within the blind analysis, we cannot exclude either
event as signal

World leading limit on spin-independent WIMP-nucleon cross-
section

3.8x1044cm? at 90% CL (for 70 GeV/c2 WIMP mass)

Successful good quality data run of first
SuperTower! Next run at Soudan will be a
mixture of iZIP and mZIP detectors (~10X
improvement over CDMSII)

. 2 B B B B B
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lonization yield
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I\Ivetoed, single NR ‘

N MC
vetoed, single NR

correct for

From GEANT4 and 3 vetoed, single  efficiency
FLUKA simulations NR (in Soudan and exposure
dataset)

Radiogenic Neutron Estimate:

st
et
----
»e®
.

- fission,
(o,n) in Cu,
Poly, Pb



—

~ — -
‘p‘ - - \—/

—

- - ~ —
A A B

—_
—_

~ N -
=

~—
A B A A L B B A __B

-

—_—

/
/
2V

-
| \_"‘ \_.- =

5
\
\

-



Qinner o Rates
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preliminary look at
the Alpna rate for
SuperTower 1 shows
we are ~2X better
than our target rate
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