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Add tional background suppression CNR

= |
+ Ultra-pure Ge spectrometers (as well as other methods) are used to screen the materials
before using them in a detector, down to parts-per-billion (ppb) (or lower) levels
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LE-1: Low radioactive background techniques for rare event searches
Ezio Previtali (Universita Milano Bicocca and INFN), Lorenzo Pagnanini (INFN)

LE-5: Low Energy Radiation Measurements (LAB)
Matthias Laubenstein (INFN), Lorenzo Pagnanini (INFN), Andrei Puiu (GSSI and INFN)
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Reaction G(E) _ S(E)exp(_ ij) n = ZZe The reaction rate is given by the convolution of the
cross section E hv cross section with the Maxwell-Bolzmann energy

distribution of colliding nuclei = Gamow peak

8 yz 1 [e<] 400
<0V >= 3 dE
i) (KT) 2%
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cou ntS/year E,~5-30keV (Gamow peak) for reactions of H burning
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o
DM

v~10-3c, based
on local galactic
rotation velocity

Look for signature
of recoiling nucleus

Istituto Nazionale di Fisica Nucleare

REVIEW D VOLUME 31, NUMBER 12

Detectability of certain dark-matter candidates

Mark W. Goodman and Edward Witten
Joseph Henry Laboratories, Princeton University, Princeton, New Jersey 08544
(Received 7 January 1985)

We consider the possibility that the neutral-current neutrino detector recently proposed by
Drukier and Stodolsky could be used to detect some possible candidates for the dark matter in galac-
tic halos. This may be feasible if the galactic halos are made of particles with coherent weak in-
teractions and masses 1—10° GeV; particles with spin-dependent interactions of typical weak
strength and masses 1—10? GeV; or strongly interacting particles of masses 1—10"* GeV.

R

. |
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=, Direct Dark Matter detection principle i

LE-EXP2 E. BARACCHINI

REVIEW D VOLUME 31, NUMBER 12

Detectability of certain dark-matter candidates

Mark W. Goodman and Edward Witten
Joseph Henry Laboratories, Princeton University, Princeton, New Jersey 08544
H (Received 7 January 1985)
Look for signature . v
. We consider the possibility that the neutral-current neutrino detector recently proposed by
Of reCO| | |ng n uCIeu S Drukier and Stodolsky could be used to detect some possible candidates for the dark matter in galac-
tic halos. This may be feasible if the galactic halos are made of particles with coherent weak in-
teractions and masses 1—10° GeV; particles with spin-dependent interactions of typical weak
strength and masses 1—10% GeV; or strongly interacting particles of masses 1—10"* GeV.
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Look at a larger number of nuclei (...electrons...) and see if any
of them recoils due to a hit-and-run collision with a WIMP.
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LE-3: Rare event searches with noble liquid TPC
Elena Aprile (Columbia University)

LE-8: Cryogenics sensors and related electronics

Andrei Puiu (GSSI and INFN), Marcello Messina (INFN LNGS)
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LE-8: Cryogenics sensors and related electronics
Andrei Puiu (GSSI and INFN), Marcello Messina (INFN LNGS)
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LE-TH1 ‘ E. Lisi ‘

Neutrino Physics

LE-7: Neutrino oscillation experiments
Natalia Di Marco (GSSI and INFN)
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LE-EXP1 F. FERRONI

Approach:

2.0

15

1.0
0.5

0.0

SOURCE = DETECTOR

v

4

4\

2vpp ¢

OVﬁﬁ

0.0 0.2 0.4 0.6 08 10

Main signature:
Peak at Q-value over 2vp tail
enlarged only by detector resolution

G s Neutrinoless double beta decay experiments @ IR
LNGS

Istituto Nazionale di Fisica Nucleare

Ti/2 > [1021-1026] years

Total active mass in kg

Detector efficiency

: Isotopic abundance

Background in c/keV/kg/y

Detector resolution
@ ROl in keV

Exposure time iny

Excellent energy
resolution

Low background

Large masses of
isotopes

E. Baracchini - Low Energy Astroparticle Physics at GSSI & LNGS - GSSI Scientific Fair - February 2022 40



N. Di Marco, M. Morella D. Helis

GERDA/LEGEND & CUORE/CUPID (i~
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HPGe ionisation detectors (Scintillating) cryogenic calorimeters
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LE-8: Cryogenics sensors and related electronics
Andrei Puiu (GSSI and INFN), Marcello Messina (INFN LNGS)
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Relic Neutrinos

4

v

e 3 n=56cm>x 6

T= 1.9K = p, = 0.001 eV

Qf'aVitational Waves

10 -38 seconds
after Big Bang
era of primordial gravitational waves

> =1 seconds
after Big Bang
CNB

gﬁg}ogag{ae:nrz [ Cos¥hological v
CMB

Solar v
Supernova burst (1987A)

__~Reactor anti-v

Background from old supernovae

Atmospheric v

v from AGN

Cosmogenic

1 10° 10° 107 10" 10" 10'®
eV keV MeV GeV TeV PeV EeV

Neutrino energy

E. Baracchini - Low Energy Astroparticle Physics at GSSI & LNGS - GSSI Scientific Fair - February 2022 42



&° Relic neutrino detection principle ("%

_
B decay ® — &

(A,2) (A,Z +}‘ V,

e

Istituto Nazionale di Fisica Nucleare

_l’e. ——> .—E

(A,2) A,Z+1)

Neutrino Capture on a
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 High cross-section for neutrino capture

» Sizeable lifetime
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This process has no energy threshold !
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Ptolemy experiment concept
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Solar & Supernovae neutrinos (v
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Exploring the Universe from beneath the mountains

&

INFN

Istituto Nazionale di Fisica Nucleare

LE-4: Satistics tools for Astroparticle Physics

N. Di Marco (GSSI and INFN), S. Petrera (GSSI and INFN), F. Salamida (University of L’Aquila and INFN)

Luciano Pandola (INFN LNS)

LE-6: Monte Carlo techniques
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