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CALICE design
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- CALICE design

Flexlead on Electronics height: 17mm max

Steel 19mm

Reflector Foils
Polyimide Foil 0.8mm connector Ropyst Interface | DIF, CALIB and POWER
A

Connector mezzanine cards

Scintillator3omm || | Mo

Cooling Pipe Central Interface Board-

: CIB (1.7mm thick)
Tile with sipm _HBU, 0.9mm thick Cassette Bottom Plate
(Printed Circuit Board) (Steel, 0.5mm thick) CIB socket (~2.4mm)

Steel 19mm
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Scintillator-iron HCAL prototype: recap

1 full layer: 3 HBUs + cassette Mechanics Integration

s Ll

" * AHCAL prototype: “SiPM-on-Tile” design
' * Transverse size 72X 72 cm?, 40 longitudinal layers (~4.61;)
* 12960 readout channels, ~5 ton in weight
Sichin PCB' * Developed during 2018 — 2022
with an ¥ED * HBU assembly and commissioning (cosmic muons) at USTC
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4 %Hadron Calorimeter

Tile assembly with pick-and-

Alternative “megatile”
approach

S

" Camera system
with flash light

HBU backside

Robotic tile wrapping/placement
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4{.4. Oplical Calorimeters: Scintillaior tiles with SiPM Readout
e Title: Hadron Calorimeter Development

» Description: The hadron calorimeter is an essential component of the Particle Flow
Algorithm approach to achieving the required jet energy resolution for e+e- physics
goals, The hadron calorimeter technology must support individual charged particle
tracking through the calorimeter, allow detalled imaging of energy depositions for
track-shower association and separation of close-by showers, while providing good
energy resolution for the direct measurement of the energies of neutral particles, Re-
cently there has also been discussion of the benefits of providing precise timing in
calorimeter layers to facilitate the separation of shower components.

o Duration:

— FY24-26, Simulation and optimization of design, including timing

— FY26-20, Specification of prototype layvers, readout, services; heam tests of pro-
totype

— FY20.31, Mechanical and electrical design of barrel and endeap modules
R&D Milestones:

— FY26 - Completion of simulation studies, active layer specification

— FY22 - Prototype assembled

— FY20 - Prototype tested

— FY31 - Barrel and end-cap module designs complete

Priority: High

Justification: The assembly and testing of a large prototype scintillator-based hadron
calorimeter module by CALICE has provided many valuable results for hadron calorime-
tery at a linear collider detector. This technology iz also being used for a major up-
grade of the CMS end-cap calorimetry - the HGCAL. However, much R&D remains
to be carried out in order to be able to specify the technical details for the use of this
technology in an e+e- detector.

Institutes: University of Texas at Arlington,Florida State University, Northern Illi-
nois University, University of Maryland, University of Minnesota, SLAC.
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https://arxiv.org/abs/2306.13567
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