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RICOCHET: 4 future low-energy neutrino observatory

RICOCHET is a France, USA and Russia wide collaboration accounting for about 50 physicists,
engineers, and technicians, aiming at building the first low-energy neutrino observatory
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History of CEVNS

CEvNS — Coherent Elastic neutrino-Nucleus Scattering

Predicted by Freedman in 1973 Pnysical Review D, 9(5), 1389.

Measured for the first time in 2017 Science, 357(6356), 1123-1126.

e COHERENT collaboration
e E'mean ~30 MeV (spallation source)

What's next ?

e Measuring CEVNS at reactor (lower E'mean)
e |owering detection threshold

e Increasing precision -> % level (stat)

e Constraining new physics models

o @

CEVNS allows small detector (-kg) to be
competitive with large scale v physics experiment



RICOCHET signal/noise goal

Event rate [evis/kg/keV/day]
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https://arxiv.org/abs/2111.12438

Two type of detectors
PL38 / FID38 — Two ‘type’ of pre-amplifiers

L] L]
I h e I I I I n I-C ryOC u be PL38: 2 Planar electrodes extended over the FID38: 4 Fully Interdigitized electrodes

corners on the lateral surface

HEMT pre-amplifiers
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We have multiple HEMT-based ionization readout

2018

We are here ...

2023

2024

> 2027

R&D
Common source
amplifier

pre-production
Closed loop

N

amplifier

... but the
topic of today
is this !
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The common source amplifier is simple

R Block DC signal
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The common source amplifier model, for one channel
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Signal/Noise propagation

1. Inany case one can write :

VAF) = (H)EXNS) + ha( ) ER(f) + ha(H I () + - -

; Obtained using generalized
2. Ifwe suppose independent sources Millman's equations
I')

VADE = DI u ()

Power Spectral

i

3. Then we impose the signhal/noise sources :

|E,(f)I? = 4k T,R, [L.()|? = ig + iff
IEfb(f)|2 =4k Ry, |E(f) 3 5

\/ Density of noise
sources and signals
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Common source models for planar and FID detectors

PL38
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Full pipeline representation
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Resolution optimization (RMS)

me (ng

resolution at fs=50.0 kHz
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Experimental data with mini-CryoCube

Normalized event rate [a.u.]
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Take away message

1)
2)
3)
4)

5)

Modelization allows for components optimization

20 eVee achievable with PL38 and FID38 detector topology

This approach is suitable for other detectors : we only need the C™ matrix !
R&D to reduce Cp still ongoing (thermalization issues, ...)

~30 eVee RMS resolution achieved already using common source !
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Using CEVNS as a probe for new physics searches

Event rate [evis/kg/keV/day]
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J. Billard, J. Johnston and B. Kavanagh, JCAP (2018)
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CEVNS is a great
probe of the standard
model of particle
physics in the
electroweak region
Needs low energy
neutrinos to increase
new physics
detection significance
Complementary to
the Coherent science
program
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RICOCHET at ILL research reactor

The H7 site

Power: 58 MW
Baseline: 8.8 m
Flux: 102 cm2.s
o Evmeani ~3 MeV
~13 CEnNS evt/kg/day
~15m.w.e

Elevation view of reactor building

®

Environment
e  Magnetic fields
e Vibrations
e  Reactogenic backgrounds
e  On/Off modulation

C. Augier & al: 2208.01760

Repurposing of STEREO casemate

H7 Site_ =

Rl i e

Cryostat

CryoConcept HEXA-DRY 200
Ultra quiet
Low radioactivity
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https://arxiv.org/abs/2208.01760

LSD [nV/VHZ]

Get all separate contributions

pl38 (mono) at T = 15.0 mK
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