First Dark Matter Results from
the XENON10O Experiment
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XENON100 detector 2

3D position-sensitive dual-phase(liquid-gas) TPC
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XENON100O detector

- 161 Kg DERXRXE/>

— PTFE(side), PMT array(bottom), stainless steel diving
bell(top) TZ2IZHE:4+~100 kg, A~60 kg

— TPC:IE£30.5 cm, & &30.6 cm

— PTFE:UV reflector

Bell

PTFE Bottom PMT array



XENON100O detector
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XENON100 detector

 Top array (detect S2)
— 98 tubes
— QE~23% at 178 nm(F v/ UF
L—2a kKDRE)
— {F5ZERFSLDD. XY position
resolution Z B<9 571 . AFICEE
e Bottom array (detect S1)
— 80 tubes
— QE~ 33% at 178 nm

- KOPRKRDIBZHZKICTH=-0. 18F I P
’Iﬁ':EEE Bottom PMT array

e S1ES2DBHBBNSzERDITHRMNREFEONB( 72 fFEE<2 mm)




o HMEIDLXe = active veto

* DAQ

XENON100O detector

— ETFIZ32BIT DDPMTs
- RAARZFETRES(LRE)NXXE

— 100MS/s Tdigitize,40 MHz bandwidth
- PRUBEDEEERLTINIT—%[S

* 1 MHz low pass filter
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* Efficiency >99% above 300 photoelectrons
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Background

3R A Polish Lead: French Lead:
NEB MBS Dbackground Poliah Le French

LNGS - 3600 mwe

— Muon : reduced by a factor 10°
Lead : v§#R

Polyethylene : REF

* Copper: v#R

« JK: REF
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« ZBLT®KrZreduce

Polyethylene:
20cm, 2t Scm, 2t

Support bars:
stainless steel




Background rejection

Electronic recoil
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(2130

analysis

11.17 live days of background data from Oct.-Nov. 2009.

Non-blind analysis: cuts were optimized based on calibration

data only.
S1 [PE]

0 2 4 6 8 10 12 14 16 18 20 22 24
: - g 06F — | e
Energy window [Z22events g 04 / i v
< UL .. t . . . __
Signal acceptance region B N -~
e S e 3
D et M E P PR E
e . S T e st
ot S = O R e ! =
o Z2FE pse R
S 13 P | =
1.6 E L T~ =
1.4 & oA =
Jl E_u T T N A R |!| [ T T AN TN T T S N S T B I-\_\I_\_I-\_I\_\-I_T‘—I-\_I\_i_l_\_\_l_\-.‘_ |_f
0 3 10 15 20 25 30 35 40

Nuclear Recoil Equivalent Energy [keV ]



analysis
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WIMP-nucleon elastic scattering

Cross section
V0=220 km/s, r=0.3 GeV/cc, escape velocity=544 km/s
S1 resolution dominated by Poisson fluctuations
global fit

100 GeV/c2 WIMP® spectrumTweightZ M +71= acceptance-
corrected exposure = 172 kg=days



WIMP-nucleon elastic scattering

Cross section
CoGeNT, DAMA DFEER > HI%

cNoDFERIF11.17 live days DT —AR T, &L background D
FEVAMN—23Y

30
107 &

& g
Cross Section [em™]
=)
4
| I IIIIIII| I IIIIIII| I IIIIIII| I IIIIIII|

—— ~XENON100, low L, decr. extrapolation
——XENON 100, global LL. " fit, consL. u:-;lmpcn]qlid}'r;._

-5 Lol 1 1 e S e s |
& 10 100

Mass [GeV/c?]




Back up
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