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“CDMS 1I experiment”
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CDMSII experiment

Cryogenic Dark Matter Search experimen
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& 88 (ZIP Detector)

Z-dependent lonization- and Phonon-mediated Detector
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lonization measurement (B.G. ED 5 B 7T %)
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1 um-wide strip of tungsten (35 nm thick)
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Transition-edge

Sensors

« 8 {Bl® superconducting aluminum collection fins

— (300 nm thick, roughly 380 um x 55 um)
Total : 4144 {&



Normalized Yield

30

Phonon measurement (B.G. &M% B k)
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Towers Setup

6 ZIP detector/tower

e 5tower
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Shielding
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Ionization Yield

Event selection
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B.G. (RI contamination)
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B.G. (Surface event)
« L FILEEEIC J\o’C(éSurface event D ZF ML 1=,

NSldeband _
Ndata | ‘passingeut|  ndata | Side band Tselection cut &
passingcu ?;?ﬁgg?gt allingcu %)EHAE;]%&)—CL\%)
1.0

+ 13384 Surface Events |-

IEE-?&EJE{/\_/I\ . mBaBulkGammas '

-= .‘ a O 25‘7'CfNeutrons - ';
Sideband 2 0 =
e
1. multi-scatters g
1 2]
N =
In NR band e

2. singles and multiples
just outside NR band ;e
3. singles and multiples % 20 40 60 80 100
i .. i ' Recoil Energy (keV)
from Ba calibration in wide region
— 0.6 = 0.1 (stat)

* Revised estimation — 0.8 == 0.1 (stat) & 0.2 (syst)

‘——-——___

____.___r.—_____.'__—____.




BOX open !
o G FILEEIIZ2 AR REFERE| !
— B.G. A2 ARVIULETHAHEEREIL23 %
o WIMPs MRIGLTZRERIZIEILETE LY,
LHML. D2 ARVEDYRNT HIEELTELGLY !

15 T T T T r 40 T T T
! #| + Fail Timing Cut || : + Fail Timing Cut
: + | e Pass Timing Cut ® Pass Timing Cut
Lo =
T e
= 09} CoG) || SRR LT A i R SRR
) 3
S S
‘é =
= 0.6[\ E 10
2 z
03f or
0 ; -10 é é
+ Fail Timing Cut : + Fail Timing Cut
{ : ® Pass Timing Cut ® Pass Timing Cut
1.2 P ; . ; et B - T 30 ST S S SR T SR e 3
= gt : g =
= &2
= 09} > 20}
5 3
£ N °
< = &
E 0.6 E 10f 2
= 2 + :
0-3 ¥ 0 - + g +++'?'_"_+ . ! o
X g 3 + ! : 3 3
0 -10— : : : : :
0 20 40 60 80 100 -10 =5 0 5 10 15

Recoil Energy (keV) Normalized Timing Parameter



Upper limit
o REUITIRTFELEZOLWWIMP-#F D RIGEEAED L RIE
— 7.0x 104 cm2 (WIMP ME=70 GeV Z{RE)
— 3.8x10%cm2 (§FETHOCDMS DFFEREEHET)

107 —— - 180
I Ellis 2005 LEEST i - DAMA/LIBRA allowed

: [T Roszkowski 2007 (95%) [
; %  ZEPLIN III 2008 °)1] 160 | — CDMS excluded ................................

R | - - XENONI10 excluded

~ = = XENON10 2007

----- CDMS Soudan 2008 | 140 ; -
s CDMS 2009 Ge
= CDMS Soudan (All)
| v Expected Sensitivity

[y
()
L
[
I
o
[\°)
(=]
I

[

=

(=)
!

[
>
|

WIMP-mass splitting [keV]
(=)
(=)
|

20_. ..... ‘ ...................... .
0 Il 1 1 1 1

10 10 10 10 10> 10

WIMP D& £ [GeV] WIMP D& £ [GeV]

-
>
[

&I ErmE#E [cm?]




Backup



lonization Measurement (back-up)
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» Poor space-charge neutralization within crystal
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Phonon measurement (Back-up)
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