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Physical motivation

neutrino oscillations evidence — m, Z0
BUT oscillation experiments give only A m?!

direct neutrino mass measurement
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Microcalorimeter
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- energy resolution A E=(k,T2C)2

- low heat capacity
- Debye law
> C~(T/O p)?

- detect all deposited energy, including short-lived excited states (100 us)

- achieve very good energy resolution in the keV range
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« new large scale experiment: 10,000 sensors
e sub-eV sensitivity on neutrino mass

MARE-1: the first step

> m, < 2eV/c?

= 10 events - 300 sensors
= 2 Independent experiments: Milan and Genoa

MARE-1 in Milan: Milano/Como/IRST/Wisconsin/NASA

= 8 arrays of Si:P thermistors with AgReO, absorbers
= energy resolution 25 eV @ 2.6 keV
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MARE 1 - Sensitivity.
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Source, Absorber & Thermistor

«18’Re 3 -decay

= 8’Re - ¥Os+e +v , E;=2.47 keV
= .a.63% and 1t ,, = 43.2 Gy

 Single crystal of silver perrhenate (AgReO,)

= mass ~ 500 p g per pixel (A ~ 0.3 decay/sec)

= regular shape (600x600x250 L ms)
= low heat capacity due to Debye law

e 6x6 array of Si:P semiconductors (NASA-GSFC) ‘

= pixel: 300x300x1.5 p m3

= high energy resolution

= developed for X-ray spectroscopy Si
support
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« Dilution refrigerator

* Front-end electronic
« cold buffer stage (JFET G=1, T, ~ 135 K)

« amplifier stage at room temperature
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Microbridges fabrications

fabrication of Ti/Al film Ti or Al 200 nm
—# Si;N, 150 nm

| Si330um

and Si,N,
(protective layers)
Silicon etching
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wire suspended
: : [ : e ' idth: Af hi f Si waf
“microbridge™: Ti or Al with polyimide ~ Wire width: 20 pm - After eiehing o Shwater
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Cryogenic Set-up 1
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Cryogenic Set-up 2

Capton band

P, g

© ~ INFN_HILAND BICOCCA '

manganin wiring
thermalization

Ti microbridges

unexpected failure of Al microbridges & Kevlar crosses
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Cryogenic Set-up 3

front-end electronic
cryostat top

connection

calibration
source lift
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Detector
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Detector 2

2 arrays ARRAY | - AgReO,
> 2 Sn absorbers ~ bkg study 517 Araldit Normal
521 Araldit Normal
ST2850: spacer/AgReO, po P —
535 Araldit Normal
459 Araldit Normal
499 ST1266
457 ST1266
410 ST1266
443 ST1266
453 ST1266
428 cT1208
| Masspg __ coupling
81.3 ST1266 & SU8
67.8 ST1266 & SU8
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Detector 3

Study the enviromental
background

Check all the channels

Test the thermal coupling
between thermistors and
spacer
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Conclusion

>The first phase of MARE-1 in Milan is getting ready to start
with 72 channels

> With 72 channels a sensitivity on neutrino mass of about 5 eV
can be achieved in two years

2> Based on these results, a decision concerning funding of the
deployment of the remaining 6 arrays can be made
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