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XENONNT

% Main goal: detect dark
matter by directly measuring
the small energy from the
scattering with a xenon
nucleus.

% Main ingredients:
> Big sensitive detector
> Quiet underground lab
> Patience
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Radon chain
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222 Rn
3.82 days

a > 218PO a > 214Pb
5.59 MeV 3.10 min 6.11 MeV 26.8 min
B
214Bi
19.9 min
B
21 4PO a > 21 OPb
162 ps 7.8 MeV 22.3y
5



Radon chain
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Why measure beta decay of #*Bi ? Lunteren - NNV 2023

- To test shape from theory models. e A T ATE S EHOR U
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- Gratis: clean internal beta calibration. 6



How do we measure it?
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Top PMTs

Cathode
Bottom PMTs




One event in XENONNT
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Top PMT pattern
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214B; B-decay to 214Po
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S1 Signals

S2 Signals
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214Bi B-decay to “"*Po - excited levels Luteren - NNV 2023
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Normalized counts
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Summary
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Measured spectrum of 214-Bi
from background data

Tool to test nuclear structure
models using spectrum shape

Currently used as internal beta
calibration in XENONNT

Soon more data and one extra
radon isotope




