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LEptons in Muonium INteracting with Gravity



Experimental Challenges

- Superfluid Helium (SFHe)
+ +
. Limits High voltage which can be applied ° ;
/ trackers
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- Need low threshold detector

- Detector needs to work below 1K
- Coincidence measurement i
+ Need fast signal
Mu T

- High counting rates

e detector

- Need fast reset time



My work

» Figure out a reproducible electron source in
the cold (and ideally) in SFHe

- Field emission tip (FET)
+ Testing alternative scintillators:

+ Perovskite nanocrystals, measured
sensitivity down to 2.5kV

- Testing alternative detector designs:
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counts (rescaled
N o ~J S
(0] (@] Ul o
(@] o o o
| | 1 |

o
1

| I
0 10 20 30 40 50 60 70 80
charge (a.u.)




Thanks for your Attention!

I’m happy to take Questions



Backup slides



Schematic components for a gravity experiment

Interferometer

» nm-precise fabrication
over few mm aperture

» alignment, calibration,

and stabilization in cold :
SR — —m trackers
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FPerovskites

+ Interesting because:

+ Improvement in the cold

. High light yield

- Fast signal

+ Could be deposited directly onto

detector
- TJested:

- Room temperature with electron gun

-+ At 77K with secondary electrons

- Open questions:
- Afterglow?

- Performance at ~2K?
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Measurement at 77K with secondary electrons




Superconducting Nanowires

+ Interesting because:
- High detection efficiencies

- Fast rates

- Open questions:

- Sensitive areas?

- Charge accumulation?
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Fleld emission tip (FET)

For having an electron source in the cold
Already tested at 2K

Open question:
Works in SFHe?

Reproducible measurements?

Contamination on tip?
Planned:
More reproducible setup?:
New design
Etched FET
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Fowler-Nordheim plot of FET at 2.3K



