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R&D by prototype detector

Demonstrations of

»Reconstruction
»Self shield Good results |

»Low Background @~100keV

We have demonstrated these important
properties for realizing the 800kg detector.

Further study BG at low

B

energy region@~<100keV
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“Wall effect” study with MC

volume cut volume cut

Using reconstructed positions Using true positions
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Improvement to minimize the wall effect

_ Fiducial Volume
& Ifwe reduce such

“wall effect” by putting
“PTFE light guide”, we

can reduce low energy
mis-reconstructed
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PTFE reflects scintillation Active veto

light of LXe@~178nm PTFE Light Guide [

Reduce the dead angles from PMTs




PTFE Light guide
@ Geometry

PTFE Light guide design



Photon tracking

& MC simulations with
Lambert's law reflection

Qutside PTFE LG

Inside PTFE LG




Selection criteria to extract center events

& Pare of all facing PMTs detect p.e. (Sx,Sy,Sz)
& Smin=min(Sx, Sy, Sz), Smax=max(Sx, Sy, Sz)
= Sx>0, Sy>0, and Sz>0 (balance cut 1)

= Smax<Sminx 2.5 (balance cut 2)

= Exceptfor 6 PMTs, no hits (active veto)
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Selection efficiency (MC, under study)

Efficiency for real events in 10cm FV

p.e.yeild ~
0.4p.e./keV
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Event rate (/kg/keV/day)
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Background after th

e selection

MC simulations
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Slgnal Wmdow 10 ~15keV

@ Detalled
calibration will

be needed to
checkthe MC and

Expected BG
~10%/keV/kg/day




Calibrations

*Energy calibration for the central events
Detector response check [depend on energy]

=) Gammaray injection from various position

°0C0(1.173&1.333MeV)

137Cs (662keV)

'Co(122keV) |




PTFE setup

drying Installation






*\We can reduce “wall effect” by putting “Light guide”
and the dead angles from PMTs, as a result we can
reduce low energy mis-reconstructed events.

background : 104 /keV/kg/day
fficiency :~30%@10~15kev 2HOC
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Indows In front of PMTSs.
*We'll start run and data taking from this week.



Dark matter searches with light guide

Cross—section [em™] (normalised to nucleon)

=)

—40

Spin mdependent Interaction

!
...l-.-.n\":-' -

ZEPUNZ

ZEPLINM A

-46 W] XN

http:/fdmtools.brown.edu
Gaitskell&Mandic

CDMS i

COXENONAT e

10°
WIMP Mass [Ge V]

XMASS 3kg FV
ek

ee




