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Developed by INFN for the CMS BRIL Phase-2 Upgrade: TetraBall detectors:
 To benchmark FLUKA MC simulations with real data ¢ 42 céommercially available (SGLUX GmbH) SiC diodes (S=7.6
mm-<)

» To provide reliable predictions of the radiation | |
environment in the CMS cavern * 12 V reverse bias for noise suppression (C = 360 pF)

+  To inform future maintenance and upgrades « 30-pm °LiF layer for neutron conversion (o, = 940 b)

« Neutron-only sensitivity via differential reading (°LiF-coated and
uncoated SiC pairs)

Project challenges: - Radiation tolerance tested @ TRIGA reactor (Pavia) and with a

. Wide energy range neutron spectrum: 10 to 104 MeV photoneutron facility (medical LINAC, Torino) up to 103 n/cm?
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* Mixed radiation field: neutrons, gamma, charged hadrons —ay
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* Hostile environment: magnetic field, high radiation levels, [ A st
inaccessibility of the CMS Experimental cavern
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10— Installation and first data-taking:
10_3: » Successful installation in the CMS cavern (Jun 2025)
I « 2~3 months of continuous data taking (Aug-Oct 2025):
D T S T Epre s 2w +  TBall counts vs LHC luminosity proportionality

E[GeV] « System stability over time

« Extraction of Alevra plots necessary for unfolding

TetraBall main features:
TB Data vs Delivered Luminosity (Fill 11092) center r=0.0cm (Ch 30/36) ¥

 HDPE single spherical moderator

« 42 SiC diodes in a tetrahedral geometry (—isotropic
response), arranged in 21 pairs

TB Counts
Delivered Lumi (/ub)

* Pb inner shell for high-energy neutron sensitivity via (n,xn)
reactions

 Compactness to be easily moved in the CMS cavern

* Resolving power dictated by shape of the response matrix
(MC simulated, validation with reference n fields)

Alevra Plot - Fill 11092
From 21-09-25 01:08:26 to: 21-09-25 14:00:33 Time Evolut ion of Alevra Plot - Combined
Total delivered luminosity: 9.61e+08 = 1.92e+07 ub? [

« Spectrum unfolding using well established techniques
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e Future overlook:
s * Final data taking (Mar-Jun 2026) before LHC LS3 with current
2;; 0.010 A A ﬁ:\ SyStem
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| ‘ 3 * Unfolding of 2025 neutron spectra
““““ * Response matrix validation
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 Up to 4 new TBall systems assembled during LS3, portable
between up to 20 positions in the CMS cavern
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