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LS4: Future heavy-ion detector

Shower Pixel Detector (SPD)
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~100cm

Continuous data taking
e Detector upgrade

* Online-offline computing system upgrade o
* Readout electronics and trigger upgrade
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ALICE upgraded setup (5

FoCal (A-side)

ALICE

o ITS | Inner Tracking System

Q TPC | Time Projection Chamber
e TRD | Transition Radiation Detector
TOF | Time Of Flight

i P ,'.l EMCal | Electromagnetic Calorimeter

PHOS / CPV | Photon Spectrometer

HMPID | High Momentum Particie
Identification Detector

MFT]| Muon Forward Tracker

FIT | Fast Interaction Trigger

Muon Spectrometer

00000000

ZDC | zero Degree Calorimeter

* FIT: trigger, selection of high multiplicity and UPC collisions,...
e MFT: promp/non-prompt charmonia, low-mass Drell-Yan,... (2.5 <n <4.0)
* FoCal (Run4): neutral mesons, isolated photons, jets, ... (3.4 <1n < 5.8)
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Fast Interaction Trigger (FIT)

https://ep-news.web.cern.ch/content/new-alice-fast-interaction-trigger

ALICE
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FoCal setup

FoCal Letter of Intent

e |Installation ~2028
* Direct costs ~¥12 MCHF

https://cds.cern.ch/record/2719928?In=en
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ALICE-PL Run4 upgrade grant — IFJ/AGH tasks

* FIT FEE upgrade — analog part and firmware (AGH)
* Mechanical and cooling system for FoCal-E (IFJ PAN)
* FoCal FEE readout unit and trigger?

2021 2022 2023 2024 2025 2026 2027 2028 2029
J[FIMAM[3[3[A]S[ON[D] 3 [FIMIAM] 3 [3[A[S[OINID[ 3 [FIM/AIM[3] 3 |AISIO]NID| 3 [FIM[AM[ 3] [ATS[OINID| 3 [FIMIAIM] 3 [3 JA[S|O[NID| 3 [FIM]AIM[3 [3 [ATSOIN[D] 3 [FIMIAIM] 3 |3 [A[S[OINID| 3 [FMIAIM]3 [ JAIS[OIN[D| 3 [FIMAM[ 3 [ [A]S]
Run3 [ Long Shutdown 3 (LS3)J
2030 2031 2032 2033 2034 2035 2036 2037 2038
J[FMAM[ JASONDJﬂMiAMJ J]AJS[O[N[D|3[FIM]AM] 3 [3]AIS[OINID| 3 [FIMIAIM[3]3 ASONiDJiFiMAMJ J]AJS[O[N]D]3[FIM[AM]3[3]AJS[OINID| 3 [FIMAIM[3 |3 [A[S[OIND| 3 [FIM[AM]3[3 [A]S[OIN]D] 3 [F[MAM]3 [3]A]S]
Run 4 LS4 Run5
Shutdown/Techi | stop
tons physi
z:oonmmissioning with beam Cu rre nt LH C SC h ed u | e
Hardware commissioning/magnet training

28-Sep-2022 Jacek Otwinowski



Backup
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FoCal-E (SiPad layers)

20 layers

One 5-pad-layer board

* Each cell will be equipped with a SiPad of 72 pixels
* Each SiPad will be read-out with an HGROC ASIC
* 18 of the 20 layers will use SiPad, thatis :

- 18*11*2=396 five-pad-layer boards

- 1980 HGROC V2 ASICs

- 142,560 channels
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FoCal-E (MAPS)

20 layers

e @
_— e ALPIDE Monolithic active pixel sensors (MAPS)
y =-45cm * ALPIDE chip: 15 mm x 30 mm (512x1024 pixels)
X =-45 cm Xx=45cm

https://doi.org/10.1016/j.nima.2016.05.016
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FoCal-H

* Build calorimeter out of commercially available Cu
capillary tubes with scintillating fibers

* If we choose capillary tubes of OD 2.0mm ID 1.1mm
110cm long, each tube weighs 91.2 g, so 5x5x110 cm?3
prototype (625*) is 57kg

* Readout with SiPM: available sizes 1x1, 3x3, 4x4, 6x6 mm

165

Scintillating fibers

Total weight ~15 t
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FoCal trigger scheme

micro TCA crate

= trigger sum stream total max 4 x 10 = 40 Gbps

~1280 bps x 180 links (wire, 5m)
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ITS Readout Unit

ALICE

Powerboard Interface
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Outdated in 2028

Detector Interface

Optical transceivers

GBTx ASIC

GBT-SCA ASIC

Main FPGA:
Xilinx UltraScale

Aux FPGA:
Microsemi ProASIC3
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