The first neutrino mass limit of H®\LMES

Matteo Borghesi, on behalf of the HOLMES collaboration
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163Ho calorimetric spectrum by HOLMES (w/o data reduction)

AEFWHM ~ [5,7] eV
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Detectors & readout

sideview of the HOLMES TES

Si,N, Au Cu Mo Ho

topview of the HOLMES TES

© Transition edge sensors
(TES).

Au absorber

>hN Critical temperature ~ 100 mK
. AE (w/o 163Ho) ~ 4 eV @ 6keV
| Rise time ~ 20 us

N Decay time ~600 us

© Microwave multiplexing
Ni readout.

multiplexing factor ~ 256
maximum sampling time = 2 us

@ Direct calorimetric neutrino mass measurement
with 163Ho.
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@ The 163Ho Is embedded inside
the detectors.

163Ho activity distribution on the detector array

mg = /2| Ueil?m?

All the energy
the energy of the (electron) neutrino.

@ HOLMES goal: to prove the feasibility of the calorimetric
technigue for a next-gen neutrino mass experiment.

Q00000000

0000

0000
0000
0000
0000

0 0.1 0.2 0.3 0.4 0.5 0.6
Activity [Bq]

00O
00
Q0
@O

000
Q00
Q00
o000
Q00
Q00
Q00
OO0
00O

of the decay is measured except for

52 detectors measured
Mean activity ~ 0.3 Bq
Total activity ~ 15 Bq

Data

The analyzed data so far...
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@ 60M events recorded & processed with our
analysis software.

@ Duty-cycle ~ 82%.

Run 7, meas 1, channel 3
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Preliminary neutrino mass limit

; ROI fit
10°]
@ Simplified model for the ROI.
@ Uninformative priors.
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