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Background
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* DM constitutes ~85% of universe’s matter [1] NE
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Spherical Proportional Counter

* Energy Threshold: Low capacitance and high gas
gain [O(10%)] give sensitivity to single
electron ionisation events.

* ACHINOS [5] readout sensor: High field at large radii

* Flexible gases: kinematic matching to low-mass
DM particles

* Ar:CH, He:CH,, and Ne:CH, gas mixtures used
previously [6]

* DarkSPHERE gas must be characterised,
monitor gas quality

[5]1. Giomataris etal. J. Instrum. 15.11 (2020).
6] M. M. Arora et al. Phys. Rev. Lett. 134.14 (2025).
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Experimental Method

* (Gas properties can be measured from signal
analysis (e.g electron drift time)

* Lasertuned to give single
electron ionisation events

Photodetector

Pulsed: 10 Hz

A=213nm ,@’30 cm

Laser

W °5Fe source
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Results - Field Dependence

e Simulation [7] combining
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Results - Single Electron Readout
Charge Detected [pC]

Counts / 5000 Electrons Detected
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Anode Voltage: 1450 V
Laser Current: 130 A

* Laser powerreduced

* Fewer photoionisation events

e Statistical fluctuation cause different number of
electrons — Polya Distribution, Poisson Statistics

* Fit with a convolution of Polya distributions to show

single electron readout capabil
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Conclusion

Photodetector
» Gas properties of interest to DarkSPHERE DAQ
* Studied using SPC with UV laser setup Piisads i
)\ - 213 e gso S Access to detector
[ )

In-situ measurements of gas purity

Modular water-based shield

Laser

» Verified single electron readout ability

55Fe source

* Next steps to test using other gas mixtures
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Bonus Slide
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