Multi-channel Processing and Simulation (MPS)

a python processing framework for the RICOCHET experiment

Jules Colas on behalf of the RicocHET collaboration
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RIC&®BCHET

A Coherent Neutrino Scattering Program

9 superconducting target ~30g

RICOCHET 1s a France, USA and Russia wide collaboration accounting for about 50 physicists,
engineers, and technicians, aiming at building the first low-energy neutrino observatory

Zn, Al, Tin, ...

ILL: 58 MW research reactor
~15 m.w.e verburden
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MPS can extract reduced quantities from stream data

The output is coupled to BALT and PhenoCENnNS, two

on repository for high-level analysis:

calibration

detector characterization (charge collection, o)
CENnNS cross-section computation

Statistical analysis (bayesian estimation, ...)

[ ) )

template helps us to extract the parameters for analytical pulses: the signal template

amplitude

is a module for pulse injection in stream data to estimate the survival fraction
processing of stream data consists of extracting reduced quantities from them

y

simulation of raw data stream can be done using custom hypothesis (noise, quenching, ..

matched filter trigger
amplitude fitter
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see reference [3]

Minimum-correlation noise finding algorithm Matched filter based trigger algorithm . T = = = = Matched filter [4][5] based trigger algorithm and it’s peak
/ detection algorithm illustrated.
Only two (required) input parameters: 200 stream of data I 2 sorted data
- apulse template s i i i different type of event [3].
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Makmg the PSD computation more robust Noise trigger rate (NTR) study is ongoing to reduce the analysis threshold [6]
Usmg medloan instead of mean of the IfFT of trac.es leads to a more robust estimate. Obtaining the energy spectrum o 5 |
But it requires to compensate for the induced bias, as explained in [1]. = 460
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100.0% Conclusion More to know
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503 light shielded above ground experiment and for RICOCHET at and is highly parallelizable since each chunk of
S 50.0% N ILL (expected rate 0.2-0.5 Hz). data stream can be processed independently.
& 0.2
& " Assuming the theoretical heat/ion noise PSD, the trigger MPS Simulation can be linked with Geant4 output
2 0.1 25.0% algorithm detect pulses with an efficiency around 40% for to reproduce the expected background at ILL.
50 eV of recoil energy.
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pulse rate [Bq] pulse rate [Bq] pulse rate [Bq] Lmea.r Co.mbmat'.on of Chan.n_els allows to process ionization with analytical model using algorithms such as
data in differential mode giving the best results so far (see iMinuit minimizer and MCMC sampler.
N. Martini poster).
. will soon allows to estimate the
Automatic cross-talk removal utility signal Decorrelatlon. (or cross-talk remova.l) reduce the effect of survival fraction of injected pulses in detector data
“what we are looking for” correlated noise structure such as pick-up noise. to quantify processing and analysis efficiency and
s : . : . L _ correct for potential bias.
lonization signal is strongly coupled ina ~~~~ —  ~— ~—/ . The t, scan for amplitude fitting gives a sub-sample timing
low-capacitance design such as the a) |Us | [ Ve| p)\Us ; TS : ‘n’ resolution resolution compatible to the muon veto trigger
Cryocube. : { ' , l \*J i rate of RICOCHET.
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