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CEVNS &RELICS experiment

REactor neutrino LIquid xenon Coherent Scattering ---- RELICS
Coherent Elastic Neutrino-Nucleus Scattering ---- CEvVNS
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RELICS experiment

s1 S2

dt

time

large sensitive volume

low-background

low threshold

3D-Reconstruction



Calibration in RELICS
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Simulation Configuration

simulation

Tm X 7m X 7m
Water shield

preliminary design

physics list
® EM Physics --- G4EmLivermorePhysics
® Decays --- G4DecayPhysics
G4RadioactiveDecayPhysics
® hadron physics ---
G4HadronElasticPhysicsHP
® shielding --- G4HadronPhysicsShielding
® stopping physics ---- G4StoppingPhysics
® ion physics----- G4lonQMDPhysics




Results of 137Cs & 0Co

662keV --- > high-energy calibration < --- 1.17MeV & 1.32MeV
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Type of radioactive

target ener activit efficienc rate
source 9 9y 10 _ y_ q
137Cs 662keV 800Bq 0.0321% 0.66hz 2376/hour
60Co 0-180keV 600Bq 0.0049% 0.0294hz 106/hour

60 80 100
Recoil energy [keV]

U = electron
binding energy
Auger

_, electron
T~ energy £



Results of 241AmBe
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241AmBe :> continuous spectrum in low NR energy
Type of radioactive source target energy —aclivity —efficiency rate
241AmBe 1-20keV 100Bq 0.6516% 0.65hz 2340/hour




Issue of Xe excitation
Xe129:

Xe129: Xei131: Xe131: Xe133: _ ..
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Calibration of sub-keV NR by DD neutron generator
2.45MeV
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Calibration of sub-keV NR by DD neutron generator

« first scattering --- > maintain direction
L - second scattering --- > deposit high energy
» double scattering --- >distance
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Results of DD Simulation
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Results of DD Simulation
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1-sigma spread (relative) : 2 degree  13° 1 2° —--> 1 keV relative error: 32.7%
7° +2° --->0.3 keV relative error: 64.2%

Type of radioactive source target energy activity efficiency rate/day

DD neutron generator 0.3-1keV 1e6 n/s 5.2 e-9 445 + 17
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Attempts to reduce energy uncertainty

1-sigma spread : 2 ° * precision of reconstruction and number of photons ~——

« distance between the two scatterings
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Summary

e 1)137Cs ,%Co ,24AmBe can maintain adequate rate within the required
activity limits .
* 2)we hope to calibrate sub-keV NR by selecting double scattering events

of specific angles .

* 3) There are still some questions in the simulation such as the excitation

of xenon.
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Issue of Xe excitation

Xenon isotope : Xe129, Xel131
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Physics List Guide
Reference Physics Lists

Electromagnetic physics constructors

Hadronic Physics

FTFP_BERT

QGSP_BIC

QGSP_BERT

Shielding

Guide for Physics Lists

Scope of this Manual

This guide is a description of the physics lists class which is one of the mandatory user classes for a
GEeANT4 application. For the most part the “reference” physic lists included in the source distribution
are described here as well the modularity and electronic options. Some use cases and areas of
application are also described.

Contents:

XXXXX_HP : High Precision x no long-lived excitation

o Bibliography

o Reference Physics Lists
o FTFP_BERT
o QBBC
o QGSP_BERT
o QGSP_BIC
Shielding

consists of elastic, inelastic, capture and fission processes. The inelastic hadron-nucleus
processes are implemented by the Fritiof parton model (FTF), Bertini and Precompound
models.

consists of elastic, inelastic, and capture processes.The inelastic hadron-nucleus
processes are implemented by the Quark-gluon String (QGS), the Fritiof parton model (FTF),
Bertini, Binary, and Precompound models.

consists of elastic, inelastic, capture and fission processes.The inelastic hadron-nucleus
processes are implemented by the quark-gluon model (QGS), the Fritiof parton model (FTF),
Bertini and Precompound models.

tis recommended for simulation of deep shielding. Neutrons of 20 MeV and lower use the
High Precision neutron models and cross sections to describe elastic and inelastic
scattering, capture and fission.



