Hadronic calorimeter (HCAL) design: reminder

 CEPC CDR baseline: Scintillator-Steel AHCAL
* 40 sampling layers
* Plastic scintillator (sensitive): 3 mm thick
» Steel (absorber): 20 mm thick
* Tile size: 30 X 30 mm?

* Scintillating glass HCAL

* Replace plastic scintillator with scintillating glass

* Glass tile design: ongoing optimization
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CEPC AHCAL prototype schematics

“SiPM-on-Tile” design
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Single layer of CEPCAHCAL prototypeﬁ H

Conf. Ser. 11621012012

Note: Next study used a ideal geometry (semi-infinite) to avoid energy leakage
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https://iopscience.iop.org/article/10.1088/1742-6596/1162/1/012012/pdf

Performance of HCAL with scintillating glass
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Impact of thickness to hadronic energy resolution

Incident particle: K}
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Stochastic term

Stochastic term vs. Glass thickness Constant term vs. Glass thickness
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Varying thickness: glass and steel

* Each layer fixed with ~0.124,

* Nuclear interaction length A,

* Glass = 22.4 cm, steel = 16.8 cm

Lower threshold would always be desirable for better
resolution
Better stochastic term with thicker scintillating glass
The increase of glass thickness dose not significantly

impact the constant term
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MIP response of detector unit

:’l Top trigger SiPM-on-Tile

Glass sample (4.5%4.5%3.5 mm?)
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e MIP response in experiment: 277 p.e./MIP
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ESR warping
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* MIP response in simulation: 257 p.e./MIP
* Simulation validated by measurements

* Reasonable consistency achieved
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Projected performance of detector unit

« Performance projection with realistic tile size (30x30 mm?)
* Using validated Geant4 simulation

* Assumption: larger tile properties remain the same as small samples
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Tiles for AHCAL (30x30x3mm)

20 25 30
n
00 XEIndi 2447759 | =200 - Indf 187/59 | 200, Indf 1947759 | 2o0p X /ndf 236.5/59 |or )F(’régdi Szgggel_gg :
E Prob 1797024 | F Prob  3.236e-15 E Pob  2131e—16 | b Prob 416023 |- 00 1037 21.3 i
180 p0 1055 +1.3 | "5 p0 149.1+16 | 15 JIrr“\«LI p0 1272 =15 F p0 11514 C 7 1.
1607 1607 1607 160F o
e BN i
120 ﬁ 120 I — — 120[ - 0=
E - = B - .
= L\—"“—-——k‘ 00— mg;_ 1[:05—_1.-.44—-*“-I —— "":W___,.—-—"'“ e
CUS B0 80~ 80— o=
uE Max—Min s Max—Min s Max—Min soF- Max—Min_O 63 oE Max—Mm=0 71
40 =0.67 a0 =0.47 a0 =0.53 pris 20 =U. o 20 .
e po 20 po 20— po 200 o
% 5 70 i5 20 25 30 5 o 5 £ F3 30 - 5 i6 5 e s ) B 26 2 30 o ; ‘ ‘ e

TUUWCTETTTE E % Eelix Sefkow et al 2019 J.
Phys.: Conf. Ser. 1162 012012

* Considering response and uniformity, the optimal thickness is ~10mm
e Uniformity can be further optimized with new glass tile designs
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