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the CUORE expemmm\%
Looking for 0v8p signal from Te B - o e

Bolomebric Ee«chhpque_ with 9%%
Te0, crystals (06 kq of @Te)
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§ keV average energy resolution

1o haixf-‘i.ufa sensitivity goal:
- .60 e yr  (8yr live time)

Crvogemms needed because
o AT = at/C - AE/TB

% AT/AE: ~ 10—20 HK/M@_V’ ~6 tons

T ~ 10 K




K &kermmme%rv

Cu, 5N8

o Cerium Maghesium Nitrate
(CMN) thermometer

o Magnetic Field
Fluctuaktions Thermometer
(Ehermal noise SQUID-
based)

o Superconductive reference
point sensor (SRD, suitable
calibration device for the
CMN and for the MFFT)




CMN calibrakion
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12 / ndf 0.0009439/6
m 1.518e+05 + 1492
q -27.21+0.2768
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o CMN susceptibility X below 3 K
scalesas 1 /(T -906)

o the output voltage V¢ of the
svsﬁem is Fragorﬁonal to X, so:
Vs ( T STARAE A=

o cownstants A, B and a to be
calibrated for each sensor.

relakive u.maer&aém&v on T

T




Noise Ehermometer

2 I nd 46.68 / 344
SO 4.8410-10 + 1.047e-11 So(T)
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Fch1  0.001836 + 6.855e-05 —
2a 2.424 +0.2215 (1+(f/f0)2a)b
b 0.4892 + 0.05505
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Noise thermometer fit

¢indl 0.02518/1
m 18.96 + 0.3023
q 1.2 + 0.5687

relakive mwer&aim&v on T
(vs SPD level)
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o LEMEQ?EEv over ~3 decades

o Relakive uv\tmﬁam&j A
level in the mK region

o ~10% dLsareFaMtj with CMN
ab btrawnsiktion Fom&s

200 400 600 800
Temperature [mK]




Sﬁu,dv of vibrations

Rotabing Valve P
o 3 movable accelerometers : |
o 2 geophones nside bthe trjosﬁo& on 4K F.'Lo&e ? \

o we implemented a simple DAQ system to
acquire data in order to study the effects

c;:fff et e Ao
o Pulse Tubes .9 ]

o Blockage of the cryostat



o Sensors are o PT1%
head on top of the
300K F?Lo&e

o Black = plate blocked
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"
6 Qad : FLQ&Q Afreé rvee o o (1 TEQS TUUOU o npi==1 && MO0==0 a~ QIrezZ==yj}
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« z direction h

on PT1% head,
vibrations are
horizownkal




Blockage of the plate ()

o Sensors are ol PT8%
head on top of the
300K F:'La&e

o Black = plate blocked

o Red = plate free

on PTE%s head,
vibrations are

vertical




Blockage of the F»io&e (3)

o Blocking the pia&e generates more vibrakions on the pu,ise: tubes
o Pulse Tubes are coupled to the plate in 2 different ways, in fact:
o Rotating Valves 1 and 3 generate horizontal oscillations

o Rotating Valves 4 and § generate horizontal oscillations

Gove.r ey {MPI==9 aoa difez==U && plauno==uj}

freeing the plate
c&um[ps the enkire
cryostat vibrakions

geaghome

red = free
black = blocked




Single Pulse Tube
conbributions ko vibrakiowns

o black = all PTs are off o green = PT3 and PT4

off

o violek = c:-mi.j PTS on

o red = only ¥T3 ot

reve oy (PLE=0 ad puu==U &« PI4==U aa plo==u)

acceleromeber on

the F»i.a&e od.cw{g z

PTS gives the bigqest contribution



Conclusions

o We characterized the CMN and cross—checked wikth the
noise thermowmeter

o We acquired and analyzed vibrations data:
o positive indications from the suspensions

o positive indications from rotating valves
configuration

and we qob new identities ...

..Paoclo’s Oompa"LoomFas



