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The CMS HGCAL which will be installed in the HL-LHC will be a novel calorimeter with an
unprecedented transverse and longitudinal granularity. As shown in Fig. la, the active detectors

HCALiRZ=EEg0ee uses two technologies: hexagonal silicon sensors will be used in areas where the expected neutron
BRI TS fluence at end-of-life is above 5 x 10'3 Neq/ cm? (see Fig. 1b), covering the entire electromagnetic

and part of the hadronic calorimeters; and trapezoidal scintillator tiles individually wrapped and
placed on SiPMs (SiPM-on-tiles) will be used in the rest of the hadronic calorimeter. Both detector
systems are designed to have a signal-to-noise ratio of >3 for minimum ionising particles throughout
the detector’s lifetime [1]. The scintillator part of the detector was inspired by the CALICE AHCAL
[2], a prototype of which was successfully operated in a combined beam test [3] together with a
prototype of the silicon section of the HGCAL.
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Figure 1: (a) shows a schematic view of the CMS high granularity end-cap calorimeter [4]. (b) shows the
expected 1 MeV equivalent neutron fluence in silicon obtained from FLUKA studies at the end-of-life [1].
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The scintillator section, features 21 different scintillator tiles with areas ranging from 4 cm? to

32 cm?, covering a total area of approximately 370 m? out of the HGCAL's 1000 m? area. These

SI F scintillator tiles are coupled with novel HDR-2 SiPMs (S14160 series [5]) produced by Hamamatsu
Photonics K.K. (HPK) with a pitch size of 15um and active areas of 2 x 2mm? and 3 X 3 mm?.

It These SiPMs contain custom-made radiation-hard packaging with an improved thermal contact for

the HGCAL upgrade.
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Scintillator Material

@® Polyvinyltoluene-based scintillator (PVT)
@® Higher light yield
@® Ex: EJ-200, EJ-260, EJ-262

@® Polystrene-based scintillators (PS)

® Produced economically with injection molding techniques
® Ex: SC-301, SCSN81

EJ-200 BC-408 | IHEP SC-301
Base material PVT PVT PS
Light output (% anthracene) 64 64 60
Scintillation efficiency v /MeV 9000 9000 8500
Wavelength of max. emission (nm) 425 425 420
Rise time (ns) 0.9 0.9 1.4
Decay time (ns) 2.1 2.1 2.5
CTE (K1) 78x107% | 78x107° 70x10-6




