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Run 3 — challenging running conditions

» After LS2, Run 3 will start in the spring of 2022
10 times higher luminosity, larger statistics

* Interaction rate: pp at 1 MHz, Pb-Pb at 50 kHz (3 TB/s data readout)

« Cont. readout operation or fast trigger needed for ALICE detectors
 Fast and efficient online event selection important
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Upgrades of the ALICE detector system

T T NS RIS S VI S W a¥W ) lTS 6. EMCAL
= | 2.V0 and TO 7. PHOS
3. TPC 8. Muons New and upgraded detectors:
4. TRD 9. AD * Inner Tracking System (ITS)

_____ T | 10. ZDC * Muon Forward Tracker (MFT)

e TPC: new GEM and readout
 Fast Interaction Trigger (FIT)

Upgraded ALICE detector:
* Record minimum bias Pb-Pb
events with the highest rate
* Precise luminosity monitoring,
o feedback LHC
e « Enhanced tracking, centrality
and event plane determination
« Reachtolowp; =0
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The Fast Interaction Trigger
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L ARE N\ Replacement for VO, TO, FMD, AD
74 B\ &\ # « Main fast trigger
4 Q" <} .  fast rigg
A\ '“ / Luminometer
P o Measure the collision time for ToF

based PID

Multiplicity, centrality, reaction
plane determination

Large pseudorapidity coverage




5/15

FIT - FTO

e 24 and 28 Cherenkov modules, each with four 2 cm thick radiators
 Asymmetrically placed: ~0.8 mand ~3 m

« 38<n<50and -34<n<-23

e Array at ~0.8 m is concave to equalize the flightpath

Time resolution: ~ 33 ps

Min. Bias trigger, luminometer, online vertex determination
Collision time for ToF PID




FIT — FVO

Placed ~3m from IP, ~ 1.5 m diameter
Divided into 5 rings and 8 segments

Rings cover equal n ranges in 2.2 <n < 5.1
40 plastic scintillators, 4 cm thick

48 readout channels

Large acceptance for event plane and
centrality determination

1 MIP resolution 150 — 300 ps
Dynamic range: 1-300 MIP



FIT —-FDD

FDD-

2 arrays of double-layered plastic scintillators
Placed at +17 and -19.5 m from IP
1 MIP resolution 300 — 400 ps

47<n<63and -49<n<-69

Participates in trigger generation, luminosity and
beam monitoring

Tags diffractive events in pp collisions and photon-
Induced processes in p-Pb and Pb-Pb interactions



FIT -FEE

Common readout electronics
for all FIT detectors
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Simplified flowchart! Detailed one can be
found elsewhere, e.g. PoS (LHCP2020) 251
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https://cdsweb.cern.ch/record/2772049/files/PoSLHCP2020251.pdf

Trig J €I — some ALICE detectors need a trigger

FEE

&

PM: process detector signals

 Amplitude
* Time information

\  H# active channels )

¥

TCM: form trigger signal

Mult. trigger based on sum/side
At least one hit / side: orA and orC
Vertex trigger use additional timing info

\
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Central Trigger
Processor

MB in p-p and p-Pb trigger with\
forward particles

« multiplicity trigger

online vertex trigger/selection

rejection of beam gas events

veto for ultra-peripheral Hl

collisions (e.g. EM proc.)

diffractive event selection /

Simplified flowchart! Details can be found elsewhere, e.g. NIM 952, 2020, 161920



https://www.sciencedirect.com/science/article/pii/S0168900219302359

Centrality and event plane determlnatlon

 ALICE used N, in VO, SPD and TPC for cent. det.
* In Run3 VO will be replaced by FVO

 FVO has a larger acceptance but no sensors on the

other side of IP
 FVO&FTO together have < 3% resolution

* Y,p determination with final state particles

(_jz = (Z cos(2¢;), Z sin(2¢; )) - Y, = 1arctan <gzy

 Influenced by finite multiplicity, detector effects,
secondary particles, ...

« Event plane resolution: R, = (COS(Z('PZ ~ l‘URP)))
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FIT as luminometer

Real time monitoring, direct feed back to LHC and to ALICE

Use the same technique as VO and TO in Run 2

With a given trigger condition, the visible cross section can be calculated
Luminosity then given

Riri Riri
. trig _ “ttrig

Oyis €0inel

* Ririg the trigger rate, e detector efficiency
 Vertex triggers can be used as measure for luminosity



FIT pilot beam results — FTO trigger

counts
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orC: at least one hit on side C
vertex: in a predef. vertex range & orA & orC

vertex trigger is stricter — better performance



FIT pilot beam results — performance
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Summary

« Challenging Run 3 conditions
« Major upgrade of ALICE
« Four new detectors: FIT, TPC, ITS, MFT

* Pilot beam results: FIT works as expected

* FIT role in trigger, monitoring and physics analysis
* Preparations for Run 3 continue, busy months ahead

2019 2020 2021 2022 2023 2024 2025 2026 2027
3 [FMAM3[3]alSIoN[D [FIMAM 3 [3[AlS oIND]3[FMAM 3 [ [Als|oiNDl [F MAIM . [3[A[SIOND} 3 [FIMAM: [3 [AlS oD [FIMAM 3 [ AlS oiND] 3 [FiMAM 33 AlS|oN D] [FMAM I [3[A[S|oND| 3 [FIMAMI 3 [A[S[OIND) .
i M| i LHC running
Long Shutdown 2 (LSZ)! Run3 \ Long Shutdown 3 (LSB)»
T [T [T schedule
2028 2029 2030 2031 2032 2033 2034 2035 2036
J[FMAM) J[AIS/AINIDL3 [FIMAIM33]A[S|GINID] [FIMAIM 3 [3]A[SIOIND ) [FIMAIM 33 |AlS|OINID 3 [FIMAM 3 3 [AlS|oiN D [FMAM 3 [AlS oINID} [ FiMiAM 3 AlS OINDL 3 [FivIAM 3 AlSIOIN DL [FIMAM 33 AlS[OND ?hmdownr:’Tgchmcal stop
| L[] | | LI s
| Run 4 | LS4 ‘ X Uy ) Ls5 i: ﬁg:r;miasrziocr:)irr;grn::stir:):iiag?magnet training
L [T [TIT] [T T LAERE ..




wn.auﬂ Fi >
* A2 1 1 £ .
FEE L AT LY
I N ) v/
i+ 4 " )
’ /R

. <_..‘_. ' ’_.fAL rr“v _w ».. «m4ﬁ~ a o .
¢ ,'..‘ﬁ L., &__, .,QN. ._ _, !

g o \arr ko

e 14 T4 ] Q
N - \{ _\.\'.\

SO §

. N4
N \
-~ R\
L. \ .
" ~
N,
SRS - :
&
-~
~
1 1
'y

WL L /8P 3 BN T Sy St

Thank you for your attention




