


THE FUTURE OF DIRECT DETECTION

Dark Matter Searches: Past, Present & Future
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LZ LIMITATIONS FROM BACKGROUNDS
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RUN LZ FOR LONGER?
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GET BETTER AT RADON REDUCTION?

A Active area of R&D. HARD.

A Limited prospects for Rn removal during circulation/purification

A Removal w/ carbon traps problematic due to activity of traps

A Perfect removal at purification site (e.g. cryogenic distillation)
requires 2000 slpm flow rate for 10x Rn reduction at LZ scale

A Larger experiments require even more flow

XENONAT cryogenic distillation achieves ~20% Rn redmtlo/v

(slides)
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https://indico.cern.ch/event/573069/sessions/230073/attachments/1440283/2217045/xesat2017_thailand_murra_16_9.pdf
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CRYSTAL XE AS A PARTICLE DETECTOR

; ) ) .. TABLE II. Comparison of transport parameters in Phys Rev B
A SO“d and Iqu“d XenOn have Slmllar solid and liquid xeﬁzn.sValuesa;fs:thetrpdata used in the y
. . calculations are also quoted. 10 4464 (1974)
physical properties — -
i Liqui
T =161.2°K T =‘1163 °K Unit
A Solid/gas two -phase xenon TPC is expected to £, 9.272 9.22 v
perform as well as a liquid /gas xenon ¢ 3 gt o
emission TPC " 45 5a0 8 2210t ontVisect
. T 8.0 x10°1 3.4 x107! sec
A band gap (E -> detectable signal) v 71 x10% 3.3 x10°6 i
ayn B 1.36x10Y 0.58x100¢8 dyn/cm
A electron mobility (doubled) — ol 38 X107 42 %10 om
A electron emission e U 0 il

A density (20% bonus!)
A high voltage

JETP 55
# b4 860 (1982)
A Similar scintillation signal observed in
solid and liquid
A cf. arXiv:1410.6496 and arXiv:1508.05903
A Potential for improved ER/NR discrimination
(due to changes in e -/Xe* recombination)
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CHALLENGESBEING STUDIED
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TEST BED DESIGN

A Two phase Xe mififPC at LBL
A ~700 g Xe when full

A S1 and S2 readout:

8 SIPMg4 top, 4bottom; Hamamatsu S13370)
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Typical >’Co waveform recorded in crystalline/vapor TPC

TPC OPERATION T=-117C

p =0.74 Bar
A Observe S1s and S2s in Xe
A Clear indications of freezing: S2
A Vapor pressure below triple point
A Drift time halves
A Po plated on cathode wires: a calibration source Sl
Liquid Xenon Note: triple point
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