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Hadron Calorimeter: two major options

* SDHCAL: glass-RPC option
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CEPC AHCAL prototype

Projection to the Scintillating Glass HCAL option
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Sensitive Layer 10mm 16.7
Absorber Layer 20mm 13.8
One HCAL Layer 30mm 30.5mm
40-layer HCAL 1200mm 1220mm

Remarks and personal considerations
* 3mm is majorly for tantalum capacitors (from Yunlong) = can be thinner 48-layer HCAL 1440mm 1464mm
* 1mm gap is too large, especially reserved for better insulation = <0.1mm (Kapton)
e 0.5 mm ESR wrapping seems too conservative = 0.2 mm or thinner likely to achieve ~HCAL total depth is set to 1470mm after rounding up 1464mm
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HCAL options for ILD

Hereby schematics of HCAL designs are summarised, with a focus on thickness estimates

 SDHCAL: glass-RPC option

Also as a baseline option in the CEPC CDR
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Figure 1. A schematic cross-section of a SDHCAL active layer (not to scale).

One active layer: 6 mm (3mm glass RPC + 3mm electronic board)
A cassette: two 2.5 mm thick stainless steel walls
The total thickness of a cassette is 11 mm

Refl: “First results of the CALICE SDHCAL technological prototype”
doi:10.1088/1748-0221/11/04/P04001

* AHCAL: scintillator-SiPM option

Electronics height: 17mm max
Reflector Foils gksaxlead an g
Polyimide Foil -8mm connector Robust Interface \ pIF, CALIB and POWER
\ uv I;ED \ Connegtor mezzanine cards
non- A I~7.5 max
absorber Q 16
material: - ©
4. 25 =_]§ -
5.4mm -
B Y A% 1 =
[ i
] N\ | =4 ~75 / 05
SPIROC2 100 ’
in cutout Cooling I5ilpe \ Central Interface Board-
HBU. 0.9 thick CIB (1.7mm thick)
Tile with Sipm _ F1BUY, U.9mm thic Cassette Bottom Plate
(Printed Circuit Board) (Steel, 0.5mm thick) CIB socket (~2.4mm)

Based on ILC TDR Volume 4


http://dx.doi.org/10.1088/1748-0221/11/04/P04001

HCAL options for ILC: based on ILC TDR Volume 4

ILD-SDHCAL: RPC + steel ILD-AHCAL: Scintillator + Steel

Electronics Components

3 mm for PCB + components 2.4 mm for PCB + components
Readout PCB
Scintillator Tiles 3mm RPC 3mm scintillator + wrapping
Sensitive Layer 6 mm 5.4 mm
Absorber Layer 20 mm 20 mm
One HCAL Layer 26 mm 25.4 mm
40-layer HCAL (note: no such 1040 rmm 1016mm

design in ILD; comparison only)

48-layer HCAL 1248mm 1220mm



