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XeLlIPs: Goals

(Xenon liguefaction, purification and storage system)

* Fast filling and evacuation of LXe from experimental
set-ups

Xenon lab

* Continuous purification

* Save storage of up to 500 kg LXe at room temperature

A. Deisting - 01.07.2025 XLZD CM @ LNGS 4
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Storage tank: LN2 condenser (600 W) and electric heater (200 W) o b AT
for temperature and pressure control, LN2 shroud (max 1000 W) EBé.. ['Rig
In the vacuum gap

Cold Box: PTR (~130 W) and LNz cryocooler (max 170 W) in the to
supply the experimental set-up

Purification by one or two NuPure Omnia 2000 getters (target:
20 slpm) on the warm side of plate heat-exchanger in the Cold Box

Currently being commissioned
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Electrode scanning set-up

* Set-up built on a granite table with a gantry moveable in
Xyz - active surface of ~2 m by 1.5 m

* Acrylic test box (~1.4 m by 1.4 m by 4 cm) with a mirror

polished, flat plate as floor (e.g. to be used as ground
electrode)

* Equipped with high voltage (HV) feed-throuhgs and
flushable with gas, e.g. argon for particular HV tests

A. Deisting - 01.07.2025 XLZD CM @ LNGS 6
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* High resolution camera (15 Mpixel, 1.23 cm by 0.87 cm)

* Confocal microscope (1.4 Mpixel, x10, x20, x50 lenses)
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e Laser distance sensor

» 2D profile laser distance sensor

* Local HV scanning tool
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High resolution imaging of wire or mesh electrodes

Correlate spots/regions-of-interest in images with currents to analyse
possible defects

High resolution measurements of electrode’s reliefs

Measurements of electrode sagging with and without HV
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* New facilities are expected to become
available with JGU’s new research
building

* Including an already purchased
collaborative robot (cobot)

* Using the experience with the
granite-table set-up electrode
assays for XLZD will be possible
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100 kW (or 250 MW pulsed, 25 ms) research reactor at
the of JGU

* Allows to irradiate samples with fast neutrons (as well
as their insertion into the reactor core)

* See e.g. Christopher Hils’s thesis for details



https://www.nuclear-chemistry.uni-mainz.de/reactor/
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* Significant experience in detector R&D at the PRISMA®+ cluster of excellence

 For XLZD existing and new facilities
(being commissioned) will be available:

 XelLlPs

* Set-up for electrode quality assurance

e TRIGA reactor

* Looking forward to your ideas!
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Alexander Deisting (deisting@uni-mainz.de) on behalf of the Mainz Team (S. Mitra, J. Lommler, F. Piermaier, Q. Weitzel, U. Oberlack)

Towards a 60 t to 80 t TPC

s each have a diameter and hei;
XLZD’s electrode diameter will reach ~3 m.
R&D is required as the electrodes are crucial for the p
and such electrodes have never been built.

context of Darwin/XLZD and the XENONNT electrode repair,
we have developed a set-up to assess the quality of nT size electrodes
at room temperature with and without high voltage (HV) under
other gas atmospheres. The set-up is capable of
o measuring sagging (due to gravity and due to electros

ttraction),

o analyse wire quality with high resolution imaging
o study dark current emission to asses the serverness of defects or

egions of interest” in high resolution images.

antry robot built upon a
nite table as vibrational
damping mass
Measurement devices
moveable over an arca of
1.4 x 2.0 m?
ylic glass box to test
electrodes in gas
© 1.4x2.0x0.04 m inner
lume
mirror polished stainless
1 floor (ground plane)
throughs

Laser distance sensor;
nge: ~10 mm
solution, 50 kiz
ampling

D laser distance sensor:

nge: 92.5 mm to

working distance: 43.1 mm
depth of fiel
field of view:

iConfocal microscope]
e 1200 x 1200 p»
o x10, x20, x50 lens.
® image on the left:
ing di:
> field of view:
20 x 320 um

Overview camera (not shown)j

tension measurement
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(with help by L. E. Deibert)

Wire quality with respect to field emission

with high resolution images. Field emission current
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depends on the field enhan
asperity on a wire surface m
of the wire .

Such an asperity would lead to an carlier onset of corona
discharge than expected from the simple wire-anode
geometry

o 5x wires of nT-suitable quality, 26 cm long, mounted on a
dedicated frame; first cleaned and passivated; then
cleaned between every measurement series in an

/ applied to the wir
alignment precision of the wire-frame after cleaning
flipping better than 0.2 mm
-ain an auto-decoder on images without current

o The majority of locations of large current disappear after re-cleaning in the
ultrasonic bath — dust
Only one persistent location between cleaning identified
Current scanning significantly fas ging — possibility of quick
check in a cleanroom in air

Ongoing

o Cause controlled damage to wires and measure the damage with the
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