DEVELOPMENT OF WLS+SIPM
PHOTO DETECTION SYSTEM FOR
READOUT OF THGEM IN NOBLE
GAS FILLED DETECTORS
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EXPERIMENTS

Xenon10,100
at Gran Sasso

All detectors utilizes
3 i PMTs for detection of the
Wit | LXe VUV light.

At present, PMTs (even
low-background) are the
most radioactive
elements of detector.

ZEPLIN IIl at
Boulby mine

Search for a replacement of PMTs for .

LUX at SUSEL the future detectors is actual.




o Very small signals - a few electrons

o Main problem of two phase Xe detectors —
background of spontaneous electrons

o To eliminate this background position sensitive
detector can be used. Signal localization
determination can separate one cluster of a few
electrons from real event or a few electrons from
background.

Electro L
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Q. SiPM was estimated to be 22% (5.5% is the PDE) at the Xe wavelength of 178 nm
? N° ph.e.=(A-Aped)?/o*= (349/17.7)*= 389 '




RESULTS FOR LIQUID XE (2)
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EH 2068 In liquid Xe we can suppose light flash
Lo localization as a point. PDE was calculated
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: SiPM (3x3 mm?2) 2.11 ~0.3%
Typical spectrum for
CPTA “blue” diode MRS APD “green” with glass (2x2 0.132 0
mm?)
MRS APD “blue” (2x2 mm?) 1.61 ~0.7%

Our results indicates about order of magnitude low PDE for “green” and “blue” diodes
than it was measured by Aprile’s group .

Most likely breakdown signal was measured as signal from a-particle.

No any significant visible or IR component was found.



arb. units
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RESULTS FOR WL SHIFTER IN LIQUID XE (2)

PMT Hamamatsu PMT Hamamatsu
LXe R7200 LXe R7200

a-source a-source
241Am 241Am
Optical / Optical
- ____— window — — wmdoYv
(sapphire) s (sapphire)
5 ———— p-terphenyl
/ ///p ey = poly-para-
H - Optical y

window xylylene
MRS APD
MRS APD (“blue”)

p-terphenyl layer of 140+/- 15 nm deposited in

Ar gas between the windows

vacuum, then poly-para-xylylene (1 pm) for
protection of LXe from emanation of p-terphenyl

Type of construction WLS PDE, % !!IN.B.!!!
MRS APD PDE (15-22)%
p-terphenyl is sealed between two 0 7+1.2 For p-terphynyl emission
optical windows spectrum. Perfect result —
p-terphenyl is coated by a poly-para- 8 4+1.1 ~50% lost just due to simple
xylylene film. geometry of reemission.
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EXPERIMENTAL SETUP(2)




GEM/THGEM
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PROBLEMS WE FACED DURING TWO
RUNS

Not very stable THGEM operation at highest voltage
(a lot noise and breakdown pulses appeared from time to time)
Quality of THGEMSs to be improved (1-mm CIRLEX is under
consideration as material for THGEM)
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