SIM
experime

Ulations:

Nt at Sapienza

Eric Vazquez Jauregui
IF-UNAM, México
January 15, 2025



Setup at Sapienza



*Single Si crystal
3”7 in diameter and 5 mm thick

Wafer details

*Dice mass: 0.34 g
and cryostat

* Sapienza cryostat with
geometry built from
measurements and drawings
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MC model in GEANT4 implementing the Sapienza cryostat




Monte Carlo simulations of
backgrounds using GEANT4



What we have now

Two GitHub repositories:

Experiment at Sapienza:
https://github.com/ericvj/BULLKID Sapienza

Experiment at Gran Sasso:
https://github.com/ericvj/BULLKID GranSasso
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Code for Monte Carlo simulations using
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[0 Readme
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[J README 7 Releases
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What we have now

* How to use in one-two-three:

1. clone: gh repo clone ericvj/BULLKID Sapienza or
git clone git@github.com:ericvj/BULLKID Sapienza.git

2. cd BULLKID Sapienza
3. make

provides compilation of GEANT4 and experiment
- You need a github account, request access to GEANT4 code

Ready and working!



Results for gammas and neutrons



BULLKID on surface
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Comparison to the experiment



BULLKID data
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* Errorsinthe
simulation are
dominated by
systematics from the
gamma-ray (~15%)
and neutron (~8.7%)
spectra
measurements

Error =17.3%
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s it possible to shield on surface
and considerably reduce the
background?



Simulation of shielding
configurations at Sapienza:

holder material and Pb shield



Change of holder material:




Example of shielding
configurations simulated

* Pbin holder:

1.9 kg

e 1” Pb base +1” belt+Pbin

holder (all): (130 + 1.9) kg




Data = 1.89 x 10°

Pb in all holder=
2.80x 104

Pb in all holder +
1” Pb castle=
1.01 x 10%
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MC =1.02 x 10°
Pb in all holder + 1” castle-

1.01 x 10*
Pb mass= 182.5 kg
Thickness: 1 inch
Height: ~32.5 cm

~ 2 orders of magnitude!!
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Going back to the experiment:
comparison to data with
shielding
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Results in a few days



Summary and Conclusions

v'Very good agreement between data and simulations

v'Reduction by nearly two orders of magnitude on surface (with relatively little effort)

Background issue in phonon experiments

CRESST-III DetA

—— EDELWEISS RED20

MINER Sapphire
i 10° 4 —— NUCLEUS 1g prototype
3 —— SuperCDMS CPD
= i
2107 ;
g f
fﬁ = —— _r—|;| . 109 .
£ 100 ; .
[ H f
5 10° :
R % 10° 1

? nJ-L'J—LI ”_—l_‘_'_\—‘ | /_l_|_'_'—— 10° {\—“L"\"L,-‘_,_L,'L
0.25 0.50 0.75 1.00 1.25 1.50 175 10!
I I 1
Total energy deposition (keV) 0.05 0.10 0.15

P. Adari, et al.: EXCESS workshop: Descriptions of rising low-energy spectra SciPost Phys. Proc. 9 (2022) 001

v'Results in a few days to compare data and simulations
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