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Tellurium Oxide is a dielectric and diamagnetic material. According to the Debye Law, the heat capacity of a single crystal at low temperature is
proportional to the ratio (T/© D)3 where Op is the Debye Temperature of TeOo. Thus, provided that the temperature is extremely low, a small
energy release in the crystal results in to a measurable temperature rise.

CUORE[1] (Cryogenic Underground Observatory for Rare

Fvents) is an experiment under construction at the Laboratori Heat Sink
Nazionali del Gran Sasso (LNGS). (Copper Holder, —p AV A MV
T, =~ 8mK) —=(0.1+0.2)
0 4pW AE MeV
Weak Thermal —> G=—rn _
. mK t
Coupling >
Total Mass (Teﬂon)
1) 988 TeO; crystals (bolometers -
arranged in 19 Towers; Antialiasing Digital
Absorber Amplifier Filter DAQ - 5
2) Each tower is composed Crystal > (6-p01€ Bessel) ata
> by 4 columns;
N S SN 2
% X . ’\ 3) Each column is composed Ampliﬁed Signal Filtered Signal
R G v by 13 crystals;
T 3
4) A single bolometer consists Cxc|—| = . \
of a 5x5x5 cm3 TeO; crystal [9 D ] InCI'de.nt NTD-Ge Sensor - dR ~100 K_Q
(750g) MeV Radiation (Thermometer) dT nkK
= C =10
mK
Scientific Goal: . . . _ _
senriah (e Nenteelless IDenisle The sensitive element is called bolometer. A bolometer is composed by a crystal (absorber) and a Ge NTD thermistor (sensor) glued on it. CUORE
.| Beta Decay in 130Te exploiting bolometers are operated at a temperature of about (8 <+ 10) mK inside a 3He/4He dilution refrigerator. An energy release in the crystal is seen

= | the bolometric tecniques. as a voltage drop across the thermistor. The typical amplitude signal variation across the thermistor (at the input preamplifier) is in the order of

AVry = (100 -~ 200) V.
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antialiasing filter board accommodates 12 channels. The board interface.
is equipped with an ARM microcontroller which communicates
with the on-board peripherals via I12C and with the remote con- The figure shows the block-diagram of the antialising board. The analog part is composed by twelve identical channels. The cut frequencies are fixed
trol via optically coupled CAN-bus. Important features are the using high-precision resistances (0.1%) and metalized polyester film capacitors (5%). We built 5 prototypes. An automatic set-up was developed to
low-cost realization and the capability to perform diag- characterize the prototypes that will be used also in the final production. The system is based on a National Instrument® acquisition system and on

nostic routine remotely. a Votsch® enviromental chamber.
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