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DETECTING GALACTIC WIMP
DARK MAT TER

 Dark Matter “halo” surrounds all galaxies,
including ours

RISty at earth;
= 500 mproton/li_ter
« mwimp~ | 00 Mproton

* Typical orpbital velocity:

0S| e-3 speed of light

* Coherent scalar interactions: A2
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LUX DETECTOR DESIGN

» 350-kg dual phase TPC

BB dagis talk next session

* 6 m x 8 m water tank for neutron shielding

* Instrumentation and cooling breakout meters away
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FIRST COOLDOWN OVERVIEW

» Slow and careful cooling with | atm Ar transfer gas

» Avold gradients in HDPE and PTFE panels >10 K vertically and 5 K
radially

* Finely control thermosyphons and run stably at target temperature
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COOLDOWN CHALLENGES

Maintain safe plastic panel gradients while cooling as fast as possible

Balance thermosyphon cooling power with heater control power
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WHAT TO

COOLING ABI

DO WIT

EREECEIciEeXc Lo purify for electron dnift

- XC

Y?

* Desired circulation rate: 0.40 tons Xe/day (50 slpm)

-

» Gas phase purification technology - evaporate and recondense Xe

» Cooling: 2 Ik]/kg; Condensing: 93 kl/kg

« Condensation heat load: 454 W at full circulation rate
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DEMONS

AL

» Standard gas-phase getter +
custom heat exchanger

* Method scalable to multi-
ton Xe/day processing

* 2-m dnift length in 60 kg
Xe, achieved with
unprecedented speed
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CONCLUSIONS

» Successfully demonstrated thermosyphon cryogenics on full detector
* Prototype showed

* Heat exchange > 95% efficient

* Rapidly reached drift length > 2 m

« LUX Run02 this fall will test heat exchange and purity
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