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PANCAKE

-a testing platform for future LXe TPCs

2
-

FREIBURG

DARWIN will be the ultimate LXe-based dark matter detector, covering the entire accessible WIMP parameter space. Due to
its large dimensions of 2.6m In diameter and Iin height its technical realization will be challenging. In our lab at Freiburg
University we are currently commissioning PANCAKE, a large-diameter R&D platform for testing future detector components

and techniques In a cryogenic LXe environment. Its 2.8m wide and flat (0.25m) cryostat will contain around 400 kg of xenon
and many auxiliary systems are required for the safe operation of the set-up.

DARWIN-the ultimate dark matter detector: PANCAKE-R&D Rlatforg:
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PTFE reflectors
field cage

40t active xenon content to
achieve maximal sensitivity
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*Challenges:

*background reduction (mainly ‘ | - «2.8m wide and
22RN) — R&D on-going
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— PANCAKE as test faclility

Pumping

*Gas recuperation and storage system — tracking our
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precious xenon
: *Cooling the gas: Heat exchanger, thermosyphon plus
and InStrU mentatl()n pre-cooling system of the cryostat
Xenon Gas *Slow control: st e
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— alarm aggregation
In case of failure
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Slow Control

Cooling and Liguefaction:

*To reach operation temperature of ~170K for
> xenon liguefaction: reduce heat input

*Multi-layer insulation (MLI) and isolation

vacuum between inner and outer cryostat
N2-Volume (I C/O C)

_ . *Pre-cool 3t of steel from IC with 6 cooling pads
Xe—Condense [; from Copper
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. ¥ Liquefaction at copper condenser in the
thermosyphon
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