Experimental study of Ar ion drift and
feedback from gas to liquid phase

(and more)
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What about the ions?
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Reminders:

“We like drifting electrons

‘We are not violating charge conservation all the time

"We induce avalanches in the surroundings of the EL grid




The potential risks L. Romero et al. Astroparticle physics 92 (2017) 11-20
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L.Romero. et al. Universe 2022, 8, 134
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The ARION setup
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The ARION setup
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ARION: setup to study dynamics of ARgon |ONs

(Grounding plane @ 0.5 kV
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Gas measurement

-
Collection efficiency:

98%

)

e
lonization reduced

with pressure

Current [nA]

Leakage [nA]

— Plane Top shaping ring

— Cathode — Bottom shaping ring

-~ Anode

Room T

1.3 bar 1.4 bar 15 bar

i 1
1 '
P L | 1 | SR~ T

500

450

550 600
Time [s]

14



Gas measurement
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Liquid measurement
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Liquid measurement
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Mobility measurement
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Summary and prospects

-
ARION is a tabletop compact setup able to study the processes

of ions in noble gases + liquefied Ar.

Mobility of ions has been measured to be constant.

lons get into the LAr and are able to prevent the production of

discharges

Large detectors @ shallow depths or in-beam @ moderate

currents will continuously have sizable effects.

Coming soon:;

Measurements of the ion drift velocity in liquid
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backup

Mirror charge
approximation vs
effective potential
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Fig. 1. Potential energy (solid lines) at the liquid (right-red) | vapor (left-blue) in-
terface in the mirror charge approximation and possible effective potential energy
(dashed line, see text for details). (For interpretation of the references to color in
this figure legend, the reader is referred to the web version of this article.)
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