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The haloscope: a resonant axion dark matter detector
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Electric field and surface loss for the TMgy9 mode
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Cavity coolings: Q factor vs temperature
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Measurement at 4 K: Q factor vs magnetic field
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Cu magnetoresistance measurements @QCAPP: slight surface conductivity increase
(= 3%)... instead about ~ 50% increase seen! J
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Mechanical tuning demonstration
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Planned tuning mechanism
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10.1016/j.nima.2020.164641

fres [GHz] | Q (10%) | Cozo x V (1076 m?) | Cozo x V x Q (m?)
0 10.92 2.01 24.75 49.7
0.25 10.81 1.766 26.23 46.3
0.5 10.71 1.80 27.62 49.7
0.75 10.62 1.69 28.94 48.9
1 10.53 1.49 30.00 44.7
1.25 10.45 1.39 31.31 43.5
1.5 10.38 1.39 32.16 44.7
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Summary

Cavity Vv Comt | Ver =C-V Veav Qo Reference
Cu | 806cm3 | 060 | 55.6cm® | 10.4 GHz | 7.6-10*(@3 T) | PRD 99, 101101(R)
Nb-Ti 36.4 cm3 | 0.59 21.5 cm? 9.07 GHz | 4.02-10° (@2T) PRD 103, 102004
This work | 1056 cm® | 0.033 34.7 cm?® 10.35GHz | 92-105(@8 T)

Thank you for the attention!
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Appendix 1 - Haloscope scan rate
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Appendix 2 - Cavity coolings: losses and frequency vs temperature
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Red line postulates that at the 4K point all the losses happen in the copper J
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