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A word about bolometers
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Cuoricino Lesson: The Bkg origin

Photopeaks, scatters, low-energy gammas 28U and 2%2Th alpha peaks due to
crystal & copper surface contamination
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Rate [counts / (keV*kg*y)]

Why are calibration sources so critical
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= The only info from TeO,
bolometers is energy:
knowing that energy very
well is essential for event
identification
0 Region-of-interest:
finding the Ov[3B peak

o Whole spectrum:
| reliable identification of
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Detector response to a.: the need of a HQ source E

Bolometers do not respond in the same way to a, B/y or nuclear recoils =) Q. F.

To calibrate the spectrum for the different species it is fundamental to have
a very good intrinsic energy resolution gamma and (much more difficult!) alpha source
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Beyond CUORE: double read-out
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Background: o contributions

Simulations of crystals or surrounding Cu contamination
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A gain of 2 orders of magnitude at 2.5 MeV (DBD Rol )



How we prepare our high quality source

NR from a decays implants
228Ra implant at ISOLDE 228Ra chain 224Ra et al. on Cu foil
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10 kV 545 A + 253 A @ 100 keV: 100 A + 60 A Result: a very shallow
¢ (SRIM) difficult to escape, but possible depth alpha source!

Spectra taken with Si
barrier detector:
resolution dominated by it

35 keV FWHM @ 5 MeV
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Conclusions

of On the market: very best intrinsic peak broadening of 20 keV

OUR source: 8.8 keV vs 5.0 keV for internal contamination peaks

DEFINITELY MUCH BETTER!

BUT... WE NEED THE ISOLDE PARENT SOURCE...

_k
N
R RN RN R R R R R

|....ﬂ....|.H.H.H|...MEHH..HH|...HH|.

6000 6050 6100 6150 6200

o2
©
o
o
)]
©
a1
o

TO CONCLUDE

To produce a 5 kBg 2?8Ra source, we ask for a UCx target with
surface ionizer. The yield should be (ISOLDE database) 1.8e7 ions/uC
and we assume here to get the proton current of at least 1uA.

We will ask for access to the SSC-GLM chamber and a beam energy of 10 kV



Requests/Suggestions from INTC-TAC

228Th activity after irradiation

1,40E+12
N(t)
1,20E+12
1,00E+12
8,00E+11
6,00E+11
4,00E+11

2,00E+11

0,00E+00

0

Some numbers...

Ra-228

At start time:
" Ra-228 After 1 month: 4.9 kBq

© Th-228

vl After 6 months: 4.7 kBq
ELEE Tt After 2 years 3.9 kBq
At max (4.5y) 2.9 kBq
j ° 15Time [séfnesters) After 16 y 07 kBq

Consider 228Fr

Taking into account that 228Fr decays 100% pure [3- on 228Ra with a halflife of 38 s

and that the yield available in the ISOLDE database for it is 2e8 ions/uC (from SC data),
instead of 1.8e7 ions/uC quoted for 222Ra, we should be able to reduce consistently the
required time of exposure. The target will be chosen consequently.
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1 SHIFT WILL BE ENOUGH
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TeO, bolometer parameters

Detector working temperature: T~ 10 mK

Mixing chamber temperature: T,,c ~ 5 mK

Heat capacity of crystal: C~ 2 x 10°J/K

Thermal conductance of thermal coupling to heat bath: G ~ 2 x 10° W/K

Time constant of bolometer:t~C/G~1s

o Detector Response:

Rise time of pulse: ~ 50 ms
AVihermistor ~ 0.3 mV/MeV
ARthermistor ~ 3 MQ/MGV
ATthermistor ~ 0.03 mK/MeV

ATcrystaI ~0.1 mK/MeV

Decay time of pulse: ~ 200 ms
Resistance of thermistor: R ~ 100 MQ
R(T) =Ry exp[(To/T),]
Ro: nominal values ~0.9-1.2 Q
To: nominal values ~3-4 K

y is considered to be = 0.5

A representative set of reasonable parameters that reproduces R~ 100 MQ is: Ry~ 1.1 Q,
Ty~ 3.35K, y=0.5



