IF

External Backgrounds in
BULLKID-DM

Alberto Acevedo-Renteria
advised by Eric Vazquez-Jauregui



Shielding design for BULLKID-DM: plan path

e \We studied different designs for the external shielding
e We found that adding a hat shield reduces the background more effectively than
increasing the lateral shielding length
e These studies were performed using the previous internal-shield design
e 4 cases to study
o 10cmPb+10cm Cu
m heavy inner shield, 278 kg
m lightinner shield, 193 kg
o 10cmPb+5cmCu
m heavy inner shield, 278 kg
m lightinner shield, 193 kg




Shielding design for BULLKID-DM: plan path

Gamma 1460 keV contribution

e External shield with hat shield : e
o lead, 10 cm: 8.3 Tons s
o copper, 10 cm: 4.3 Tons g 1_
o PE, 204 kg :

e Internal shield "
o copper, 7.5 cm (sides, bottom, and top): 188 kg TWWUWT
o copper disk on top, h=10 cm: 90 kg g =
o total inner shield mass: 278 kg :
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e First configuration, the inner shield mass exceeds the allowed limit!



Shielding design for BULLKID-DM: plan path

e The copper mass could be reduced if the lead activity is lower than the OPERA limits

e External shield Gamma 1460 keV contribution
o lead, 10 cm: 7.1 Ton
o copper, 5cm: 2.1 Ton
o PE, 140 kg

e Internal shield
o copper, 7.5 cm (sides, bottom and top): 188 kg 10-1;
o copper disk on top, h=10 cm: 90 kg g
o total inner shield mass: 278 kg el
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e The inner shield mass still exceeds the allowed limit! Energy [keV]




Shielding design for BULLKID-DM: plan path

e This configuration was identified as the best option for the inner shield
o presented 15/06/2026 at the LNGS collaboration meeting
o gamma contribution increased Gamma 1460 keV contribution

e External shield
o lead, 10 cm: 8.3 Ton
o copper, 10 cm: 4.3 Ton

o PE, 204 kg L e

e |[nternal shield 10
o copper, 7 cm (sides and bottom): 123 kg }Uﬂﬂ}}%ﬂﬁﬂﬁw
copper disk on top, h=11 cm: 70 kg ol
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o total inner shield mass: 193 kg § .
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Shielding design for BULLKID-DM

e \While designing, the shielding was further reduced: 5 cm of copper
o what about the gamma contribution?

e External shield
o lead, 10 cm: 7.1 Ton
o copper, 5cm: 2.1 Ton

o PE, 140 kg : |
e Internal shield Tihg) [ =T gl L

o copper, 7 cm (sides and bottom): 123 kg 10_
o copper disk on top, 11 cm: 70 kg [

o total inner shield mass: 193 kg e —— 10Pb+ 10Gu +Big S
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Gamma 1460 keV contribution
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Summary

e Within the inner shield mass limit we could not find a Gamma contribution
configuration with a gamma contribution below 10 dru
e During design the external copper shield was reduced
o this reduction increases the gamma contribution!
e Main gamma ray contributors:
o “%0K: 1460 keV (This simulation)
o 208T]: 2614 keV
m these contributors are approximately at the 4o}
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o 2MBj lines at 2204 and 1764 keV are i
approximately 0.7 times the “°K and 2°°TI |

contribution
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will reach 2 dru



