The Cryogenics System for the Underground Argon in DarkSide-20k
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DarkSide-20k Cryogenics System Requirements

® WIMP detector currently under construction in Hall C at LNGS |
DarkSide-20k

® Dual-phase TPC with 50 t underground argon (UAr) target and 50 t UAr science goals
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Preliminary Commissioning & Benchmarking Results

Circuit Resistance Heat Recovery Efficiency Cooling Performance

' ® Dominated by dual-circuit heat exchanger ® Define efficiency measure by nitrogen e 8 kW total cooling power (latent heat in h
ﬁ cascade consumption per argon flow: condenser + gas enthalpy in gas-gas heat 5

® Modelled with Darcy-Weisbach equation and o | Al exchangers) at 1000 slpm

Muley friction factor (ﬁym (30.2>5+(6.28>5] ’ n =1 o | an ® Detector cool-down with cold gas only
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= Cooling Control Pressure Stability Maximum Argon Flow Rate

® Cooling power (= GN2 nitrogen flow) based on ® Pressure stability within 0.1 mbar (bellow ® Boil-off gas for recirculation efficiently
cryostat pressure valve) and 0.2 mbar (PID valve) RMS after produced in two-phase heat exchanger

- Independent flow-control valves: pneumatically subtraction of electronic noise with principal ® Heat transfer capability of different geometries
actuated PID-controlled proportional valve & component analysis assessed
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