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CEVNS

Coherent elastic neutrino-nucleus scattering (CEvVNS) N
e proposed by Freedman in 1974 70
« detected by the COHERENT Collaboration 43 years after
at the Spallation Neutron Source (SNS)
% %

D. Z. Freedman, Phys. Rev. D 9, 1389 (1974)
D. Akimov et al. (COHERENT Collaboration), Science 357, 1123, (2017) - ArXiv:1708.01204
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Physics beyond the Standard Model

Test for physics beyond the Standard Model:
* non-standard interactions of neutrinos
and quarks

Electronic recoils

* neutrino magnetic moment

Event rate [evis/kg/keV/day]

* neutrino couplings to new mediators
* sterile neutrinos

_

Need large exposure to be sensitive to physics be
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X 104 times higher
flux than the SNS

Reactor antineutrinos

1021

1017

* Reactors are a source of

antineutrinos with a larger flux
than the SNS

* But a lower energy threshold is
required

Flux [v / (MeV s)]
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Despite the high antineutrino flux, the interaction is rare
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Cryogenic calorimeters

Cryogenic calorimeters are phonon-mediated detectors

Phonon sensor
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‘, Cryogemc calorlmeters have exqu151te resolutlons and low thresholds
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Ricochet at the ILL

Ricochet is located at the research nuclear reactor
(58 MW power) in the Institut Laue-Langevin (ILL) in
Grenoble (France)

The ILL ~ B
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C. Augier et al. (Ricochet Collaboration),
NIM A, 1057, 1687605, (2023) ArXiv:2304.14926

NO deteCtor teChnOlogieS C. Augier et al. (Ricochet Collaboration),

EPJC, 84, 186, (2024) ArXiv:2306.00166
CryoCube Q-Array

« Neutron-transmutation-doped germanium o Transition-Edge Sensor for the phonon readout

thermistors for the phonon readout . .
b e Pulse shape discrimination for particle

« Phonon and ionization readout for particle identification

identification « Superconducting targets (Zn, Al, Sn)

« Germanium targets
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C. Augier et al. (Ricochet Collaboration),
NIM A, 1057, 1687605, (2023) ArXiv:2304.14926
C. Augier et al. (Ricochet Collaboration),
EPJC, 84, 186, (2024) ArXiv:2306.00166

Two detector technologies
CryoCube Q-Array

« Neutron-transmutation-doped germanium e Transition-Edge Sensor for the phonon readout

hermistors for the phononr S .
thermistors for the phonon readout e Pulse shape discrimination for particle

« Phonon and ionization readout for particle identification

identification  Superconducting targets (Zn, Al, Sn)

« Germanium targets
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CryoCube: two electrode geometries

Planar
electrode geometry
R A __.____.____.__.

Fully Inter-Digitized (FID)  Fiducial

Planar geometry:

electrode geometry " yolume
................. T T L » No surface event discrimination
................ ‘... Veto : "
................ B o All the volume is sensitive
................ i Volume
.................. FID geometry:

e Surface event discrimination

« Reduced sensitive volume

Neganov-Trofimov-Luke (NTL) effect:

[ will express

qg-V phonon energy

Eph = E” T ENTL — Er 1+ Q c as the recoil

energy plus
the NTL gain
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Background mitigation

Cosmogenic, reactogenic and radiogenic Cryogenic &

background rejection: muon veto |
15 m water equivalent overburden
from the water transfer channel Outer shielding =

(Pb, HDPE, soft iron)
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Inner shielding
(Pb, Cu and HDPE)




Commissioning at the ILL
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3 planar detectors

Detector commissioning

1 W Cryogenic commissioning

'Feb. 'Apr. May 'Oct. Jan. Jun. © Jul.
2024 2024 2024 2024 2025 2025 202§
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1 V¥ Cryogenic commissioning

"Feb.
2024

Commissioning at the ILL

Background commissioning

Detector commissioning
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1SSION

Comm

5 planar detectors
4 FID detectors

ing at the ILL
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A. Armatol et al. (Ricochet Collaboration), arXiv:2507.22751 (2025)
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Detector performance improvement during the
commissioning phase through vibration mitigation.
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* jonization baseline resolution ¢ = 40 €Vee
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* phonon baseline resolution ¢ = §0 €Vph - 80 €Vph e
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A. Armatol et al. (Ricochet Collaboration), arXiv:2507.22751 (2025)

155 h of reactor ON

BaCkground level S “ 253 h of reactor OFF and 252Cf source

/ Muon veto coincidences removed

e Reactor on 232Cf RICOCHET RED167

lonization yield
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Background levels

- & Reactor on o

lonization yield

252;:f
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A. Armatol et al. (Ricochet Collaboration), arXiv:2507.22751 (2025)

155 h of reactor ON

253 h of reactor OFF and 252Cf source
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- 277 h of reactor OFF
Surface background mitigation _  1o2hof reactor OFF

and 252Cf source

. Without muon veto

* FID detectors with surface rejection
capabilities

&
o

PRELIMINARY

with fiducial cut * Investigation of etching for planar
0.4F before muon veto installation - 1 detector holder (in RUN016)
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Science phase

7 planar detectors
11 FID detectors

The first science run with the full Ricochet
payload (18 detectors for a total germanium
mass of 0.76 kg) started in July 2025

New results coming soon !
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Conclusions and outlook

* The installation and phased commissioning are completed.

* an ionization baseline resolution of ¢ = 40 eVee and a phonon baseline resolution
of 6 = 50 eVph - 80 €Vph were achieved at the end of RUNo14;

* Backgrounds were measured in RUNo14 and an unexpected surface background
was identified: mitigation through the use of FID detectors and improved
cleaning procedure of the surfaces close to planar detectors.

* Data analysis of g detectors from RUNo15 is ongoing...

e Science phase with the full payload of 0.76 kg of germanium started this July! 6\‘
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A Coherent Neutrino Scattering Program
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Bonus

Status of the Ricochet experiment




CEVNS experiments
The Wide World of CEVNS

PALEOCCENE @

Dresden-I/

X
PHONON
CHILLAX <)

RELICS
RECODE

Neutriro Detectlon with Xeron

M.P. Green | Exp. Summary | Mag7s 2025

A. Konovalov 29
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