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stitutes and about 50 scientists. This cryogenic experiment aims at detecting
the CEvNS process (Coherent Elastic v-Nucleus Scattering) in the sub-keV
range at the ILL (Institut Laue-Langevin) research nuclear reactor (Fig. 1).

Figure 1: Diagram of CEvNS

CEvNS = rare event physics «
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Ricochet is an international collaboration involving more than 15 research in- The Ricochet experiment is subject

Figure 2: Ricochet shielding & cryostat [1]

" theorized in 1974 by D. Z. Freedman [2]

e cosmogenic: cosmic particles

 radiogenic: natural radioactivity of the environment
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rces and shielding
to three types of background (Fig. 2):

(muons) < veto panels & 15 m.w.e

* reactogenic: fast neutrons & capture gammas ) 20+t of lead

2t of HDPE

Analysis and GEANT4 simulations

Radiogenic: from shielding (HDPE & Pb) and concrete transfert channel
with 5 identified sources (?32Th & 23%/2381 chains, and *°K & 6°Co isotopes).
Characterized using an ORTEC-GEM®60 [6] HPGe (High Purity Germanium)

detector (Fig. 6) and the Cubix spectroscopy software [7].
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The aim is to find the a; coefficients by combining the GEANT4 [8] simulated

spectra to reproduce experimental data of the radiogenic background using a

x* algorithm with a tuning factor f and a simulation uncertainty o ¢ (Eq. 3).
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Figure 3: Theoretical expected event rate [4]

Ricochet is composed of 18 cryogenic detectors (Fig. 4) cooled down to 10
mK and forming the CryoCube. The NTD sensor and aluminum electrodes
provide a dual measurement of heat (Eheat) and ionization (Eiqn) energies:

0 — Lion Eion <( = 1 for electronic recoil (ER)
" Erecol  Epeg — q x Zen &Y | <1 for nuclear recoil (NR)
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« goal: 20 eV resolution in ionization & heat channels

* signal discrimination with ionization yield or quenching factor (Eq. 2)
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Figure 4: Ricochet bolometer [5] RUNO14 reactor OFF data

event per kg, day and keV (DRU).

Figure 7: Reactogenic v-background

RED167 RED237
RUNO14 reactor ON data 985 + 152 1096 + 168

137 + 21 129 += 20
41 Ar simulation (stat. error) 787 + 39 711 4+ 33

Table 1: RUN0O14 and GEANT4 event rates in DRU

Conclusion
Radiogenic: adjusting individual simulated spectra and using existing radiop-

urity measurements, the radiogenic spectrum is well reproducted (Fig. 5).

[9] but improvements needed to take

(2) Reactogenic: event rates (Fig. 7 & Tab. 1) compatible with experimental data

iInto account other sources (capture ).
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