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Low Energy Analyses

Stanford Underground Facility

Soudan



DAMA and CoGeNT

2-4 keV
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WIMP Event Rates

1 x 1041 cm?

Cross section

544 km s!

escape

Velocity

Event rate (kg_lkeV_ld_l)

0.3 GeV cm™ W0 GeV 2 )

densrcy == U RS
Recoil energy (keV)




Stanford Result

Akerib et al, PRD 82, 122004 (2010)

Shallow site (17 m water equivalent overburden)

118 live days from Dec 2001 - June 2002
4 x 224 g Ge
+ 1 x Ge not used due to high analysis threshold

+ 1 x Ge sensitive to cryostat temperature, live
time reduced

2x 1056 gS



Cuts
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Energy Cahbratlon
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Cosmic ray activated

(Ge68) and
neutron activated
(Ge71) lines at 1.3
and 10.4 keV

100

-

Event rate (kg_lkeV_ld_ )
(-
=

-
!

Cosmogenic (Ge73m)
at 66.7 keV

0.5 1 . 10 100
Recoil energy (keV) [YER—corrected]



WIMP Candidates

cut and threshold
adjusted

event rate

cut adjusted
event rate

raw event rate

= &
-

o
k

Event rate (kg 'keV 'd ™)

&
-

—
e

—
— D

.................................................

0.01}

5 1 10 100

Recoil energy (keV)



lonization vs. Energy
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lonization vs. Energy
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WIMP-Nucleon
90% Exclusion Limits
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C. Savage, et al, J. Cosmol. Astropart. Phys. 04 (2009) 010

C. Savage, et al, J. Cosmol. Astropart. Phys. 09 (2009) 036
C. Savage, et al, arXiv:1006.0972



Soudan Result

Ahmed et al, PRL (accepted), arXiv:1011.2482
+ Oct 2006 - Sept 2003

+ 241 kg days

+ 8 x 230 g Ge with lowest-detector thresholds of
2 keV

+ NR band (+1.25,-0.5)0

+ Maximizes sensitivity to nuclear recoils
while minimizing expected backgrounds



lonization vs. Energy
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lonization vs. Energy
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CDMS and CoGeNT

Efficiency Corrected Spectra

Both use Ge detectors 5, P81 g
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Hooper et al.,
Phys. Rev. D 82, 123509 (2010),

arxiv:1007.10056



WIMP-Nucleon
90% Exclusmn lelts
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SuperCDMS

Interleaved Detectors



Microstrip Gas Chamber
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SCDMS 1Z1p Detectors

Electric Field forQ=3VandP=0V
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+ MSGC concept extended to CdZnTe, P. Luke
Appl. Phys. Lett. 65 (22) 1994

+ SCDMS, P. Brink et al NIM A 559 (2006)
414 - 416
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Surface Discrimination

100+ ;

1:10% surface o0}

discrimination from i

[ ) ° () ) 70 L
10Nnization 51gnal

60+
50

40

30+

Charge Energy: Side 2 [keVee|

201

-

10+

XA AL o

.“'& - ’
s :
oLE e ; .
Y " ; g
< \ p ~
8 - - A e de
‘.'._‘.‘:' Y KRR " .‘~. S o8 L s )
N fee “ “'o" AT ,g'_x.*"’ .'.',l .’ < 1
B L cp i Sy el Ty &,
R g;;.'; '.'J“|"\"':"."¥"“€$' [ R
ey 5 ~ P B P T A
..........

0 10 20 30 40 S50 60 70 80 90 100
Charge Energy: Side 1 [keVee]



Future Limits
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Backup Shides



Inner Charge Cut

+ Area_qi = 83%
+ Cf-252 passage = 81 - 83%
+ Energy dependence

+ 84% (4 keV) - 79% (100 keV)

+ <4 keV, q1 and go indistinguishable,
linearly extrapolate to 100% passage
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