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From 2019 to 2024
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FoCal TDR (2024)

EPIPHANY conferente (2019)



FoCal collaboration meeting in Krakow (Oct. 2024) 3

- 12 talks on Monday


- 9 talks on Tuesday


- 1 talk on Thursday


- 1 talk on Friday (this talk)

Total: 23 talks
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η = − ln(tan(θ/2))

Forward Calorimeter (FoCal)

Main Observables: 
• π0 (and other neutral mesons)  

• Isolated (direct) photons

• Jets (and di-jets)

• Correlations

• J/Ψ in UPCFoCal LoI : CERN-LHCC-2020-009


FoCal TDR :  CERN-LHCC-2024-004
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- LHC ALICE, √sNN = 8.8 TeV, pp, pA

- Non-linear QCD evolution, Color 

glass condensate, initial stages of 
Quark Gluon Plasma (QGP)


- Physics in LHC Run 4 (2030-2033)


- TDR approved by LHCC on 
March 2024

http://cds.cern.ch/record/2719928
https://cds.cern.ch/record/2890281


FoCal detector design 5

20 layers of W(3.5 mm ≈ 1X0) + silicon sensors:

Two types:  Pad (1x1 cm2) and Pixel (30 x 30 μm2) 
• Pad: shower profile and total energy

• Si PAD sensor


• Pixel: position resolution to resolve overlapping showers

• CMOS MAPS technology (ALPIDE)

FoCal-E (pad, pixel)

Conventional metal-scintillator design

Cu capillary-tubes enclosing BCF scintillating fibers

SiPM readout

FoCal-H

E-Pad E-Pixel

1 cm 30 μm

18 PAD layers + 2 PIXEL layers 
( = 1 Module, 20 X0)

FoCal-E: 22 modules



FoCal status

1) FoCal-E PIXEL

2) FoCal-E PAD

3) FoCal-H

4) Readout

5) Cooling and Mechanics
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1) FoCal-E PIXEL
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2) FoCal-E PAD
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16Motoi Inaba 

Silicon Pad sensor



17Sanjib Muhuri

Beam test at PS is planed in the end 
of October 2024 with HGCROC2 

Indian p-type sensor



18Motoi Inaba 
Takashi HachiyaTungsten alloy plates

- Test production (3 plates) in 2024


- Mass production in 2025/2026


- Quality control system on flatness



19Motoi Inaba 

Single pad PCB Nicola Minafra

- Designing of PCB in Japan is 
ongoing


- Comparison of two design in 
2024 with HGCROC3 in Japan


- Fix the design by the end of 
2024, production in 2025



20Motoi Inaba Pad model assembly



21Taichi InukaiHGCROC test station



22Taichi Inukai

HGCROC2 test results
Important step for mass production: obtain own calibration 

procedure and put in DB



23Taichi Inukai
Yasunori OsanaScope for HGCROC3



24Yuka Sasaki

Neutron irradiation test at RANS

2023, July 2024, May

1.12 x 1014 (n/cm2) 4.34 x 1012 (n/cm2)
→ Shown in TDR → used final p-type sensor
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Jonghan Park

Test beam in Japan, synergy with EIC

Shingo Sakai 
Yuji Goto

•Lab test: @ room temperature, irradiated main sensor (1014 (n/cm2)) shows a clear MIP peak.

• Important feedback to cooling system.

•KEK test beam in December 11 - 16, 2024 (1-5 GeV, electron): final sensor test with MIP, irradiated 
sensor, temperature dep.

•ELPH test beam in Feb. 2024 (800 MeV electron): HGCROC3 test

•Discussed the strong synergy between FoCal and EIC-ZDC



3) FoCal-H
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33Emilia Majerz

Fast simulation using ML for HCal



4) Readout
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35Nicola Minafra

Clear picture of readout scheme for all three subsystems and connections 



36Nicola Minafra

Clear picture of readout scheme for all three subsystems and connections 



37Nicola MinafraFoCal trigger discussion



38Pixels: Production Test Box Pixels: Transition Card

Pixels: Power board
Pixels: Readout Unit Firmware Pad: Front-end

Pad: Data Concentrator Board

Nicola Minafra

Many project are ongoing towards finalization!
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HCal Readout
-Intermediate testing with a KCU or other FPGA board
-Looking forward to test with the CRU LpGBT firmware

Nicola Minafra

Many project are ongoing towards finalization!



5) Mechanics and cooling
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41Tomasz Cieślik, J. Świerblewski

Cooling system simulation and analytical calculation Cooling prototype (Al)



42Maciej	Czarnynoga
New FoCal platform

FoCal position system

FoCal lifting system



Summary and outlook
• FoCal TDR has been approved in March 2024


• Moving towards the construction for Run-4 physics 
data taking


• Three subsystems (PIXEL, PAD, HCal), readout and 
mechanics/cooling groups are working coherently 
towards the common goal


• Please join the FoCal group and let’s work 
together! 


• Service tasks on FoCal will be opened soon
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