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Collective behavior with charm and beauty
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QGP droplets in p-Pb and pp?
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RUN 3

> Better probe QGP with heavy flavor quarks
» Study hadronic collision scaling quantity from pp to Pb-Pb and onset of collectivity in hadronic collisions

» Improve vertexing capabilities in the central barrel allowing better reconstruction of primary and secondary vertices
> Better rejection of background
» Better reconstruction of decay chain, especially at low p;

» Charmonia and Open heavy flavors: separation of charm and beauty
» Prompt Charmonium production
Prompt/non-prompt J/1 separation down to p;= 0. (2S) measurement in central Pb-Pb collisions

> In the HF sector

Charm and Beauty measurement down to p; = 1 GeV/c in the single muon channel
Beauty measurement down to p; = 0 in the non-prompt J/i) channel

» Low-mass dimuons
Improved mass resolution for light resonances. Sensitivity to prompt continuum

» Open possibilities for central-forward correlation of many probes

» Increase statistics by a factor 10 (muons) to 50 (central barrel)

sarah.porteboeuf@clermont.in2p3.fr
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RUN 3 challenges

RUN 1
2009-2013

RUN 2
2015-2018

pp 7 TeV, pPb,
Pb-Pb

pp 13 TeV, pPb,
Xe-Xe Pb-Pb

RUN 3
2022-2025

pp 13.6 TeV,
pol O_Or
pPb,Pb-Pb

sarah.porteboeuf@clermont.in2p3.fr

RUN 4
2029-2032

pp, pPb, Pb-Pb
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RUN 3 challenges

RUN 1
2009-2013

RUN 2
2015-2018

pp 7 TeV, pPb,
Pb-Pb

pp 13 TeV, pPb,
Xe-Xe Pb-Pb

Total integrated Luminosity RUN 1+2

Pb-Pb: 1.5 nb! in ALICE
2.54 nb! in ATLAS/CMS, 0.26 nb* in LHCb

p-Pb: 75 nb! in ALICE
~220 nbL in ATLAS/CMS, 36 nb in LHCb

In ALICE, Pb-Pb: interaction rate ~8 kHz with
trigger event - Readout = 1 kHz

%

ALICE
RUN 3 1 RUN 4
2022-2025 >3 2029-2032
pp 13.6 TeV, pp, pPb, Pb-Pb
pO, O-0,
pPb,Pb-Pb

Target Luminosity RUN 3+4
Pb-Pb: 13 nb! in ALICE/ATLAS/CMS,
2 nbtin LHCb
p-Pb: 0.5 pb! in ALICE
1 pb?in ATLAS/CMS, 0.2 pbtin LHCb

In ALICE, Pb-Pb: interaction rate 50 kHz,
continuous readout
Statistics from x10 to x50 depending on probe
Online data reconstruction

sarah.porteboeuf@clermont.in2p3.fr
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RUN 3 plan adaptation ALICE

> In 2022 major events impacting LHC operation
» LHC cryo issue, LHC stopped 4 weeks, 3 weeks of data taking lost (1 week shadowed by
planned Technical Stop)
» War in Ukraine and Energy crisis in Europe : 2022 operation stopped 2 weeks earlier for
energy saving

» RUN 3 plan adapted
» 2022 devoted to pp data taking
» HIl run postponed to 2023 with extended running time: 5 weeks instead of 4

sarah.porteboeuf@clermont.in2p3.fr 10
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RUN 3 plan adaptation

» Detailed RUN 3 plan under discussion
» 20% reduction of running time every year as a baseline
» Several scenarios under discussion

2022 ow

2023 13w p-p

2024 17w p-p .

2025 16w p-p

2022 9w

2023 13w p-p

2024 17w p-p . Sw PbPb
2025 16w p-p 3w pPb
2022 ow

2023 13w p-p Sw PbPb
2024 16w p-p 4w PbPb
2025 17w p-p 4w PbPb

sarah.porteboeuf@clermont.in2p3.fr

Not to scale

Not to scale

Not to scale

(B

ALICE

p-Pb in 2024 as initially
planned
2 Pb-Pb period extended
to 5 weeks

3w p-Pb in 2025, after
completion of the PbPb
program

4w Pb-Pb in 2024 and 2025
p-Pb postpone to RUN 4
To ensure the PbPb plans

11



RUN 3 plan adaptation ALICE

» Thanks to reduce set-up times and higher performances of the machine in longer run
» ALICE integrated luminosity target remains

2023 Pb-Pb: target L, .P*-P’= 3.25 nb!
* Target Pb-Pb lumi for Run 3: L; ,P°PP= 6.5 nb™?
* If achieved in 2023+2024 : run p-Pb in 2025 with L; ,PP’= 150 nb?

Considerations on performance

Estimated performance has large uncertainties Cl‘
— Especially from machine availability and beam parameters in collision “Qi‘l—,{ﬁ"‘t

* Depending on scenario, estimate about
— 2.7-3.6 nb" atALICE
« Goal by experiment: 3.25 nb!

— 2.4-3.2nb"atATLAS/CMS

« Goal by experiment: 3 nb™!
— 0.3-0.5nb"at LHCb

* Goal by experiment: 0.4 nb™"

The goals set by the experiments are challenging and ambitious

— Could be feasible, but also clear risk that we cannot reach the goals for
some or all experiments

— If we do not reach the 2023 goal, could compensate by doing Pb-Pb instead of p-Pb
— If we have 4 ion runs in Run 4, it will be easier to reach the overall Run3 + Run 4 goal

3-5% loss in integrated luminosity at 6.37 Z TeV 12
R. Bruce, 2023.01.23 20



RUN 3 challenges :

ALICE

RUN 1 RUN 2 RUN 3 RUN 4
2009-2013 LS1 2015-2018 152 2022-2025 153 2029-2032
pp 7 TeV, pPb, pp 13 TeV, pPb, pp 13.6 TeV, pp, pPb, Pb-Pb

Pb-Pb Xe-Xe Pb-Pb pO, O-0,
oPb,Pb-Pb_
25 0 news exp rget Luminosity RUN 3+4
. . . ALICE Pb-Pb: 13 nb! in ALICE/ATLAS/CMS,
Total integrated Luminosity -

Pb'Pb: 1.5 nb-l in ALICE p'Pb: 0.5 pb-]_ in ALICE
2.54 nbt in ATLAS/CMS, 0.26 nb! in LHCb

Pb: 75 nb-! in ALICE 1 pbtin ATLAS/CMS, 0.2 pbtin LHCb
p-Pb: 75 nb1in

~220 nbtin ATLAS/CMS, 36 nbt in LHCb In ALICE, Pb-Pb: interaction rate 50 kHz,
continuous readout
In ALICE, Pb-Pb: interaction rate ~8 kHz with Statistics from x10 to x50 depending on probe
trigger event - Readout = 1 kHz Online data reconstruction

sarah.porteboeuf@clermont.in2p3.fr 3
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ALICE 2 — Upgrades for RUN 3 ALICE

(" Consolidation and readout upgrade of all A : .
ﬁime Projection Chamber (TPC) \ subsystems with Common Readout Unit (CRU) ( Fast Integration Trigger )
New readout chambers: from Multi Wire « MCH upgrade with SAMPA ASIC

Proportional ;hgmber (MWPC) to Gas  MID (upgrade of MTR) with FEERIC ASIC y
Electron Multiplier (GEM)

-19.5 m from IP

‘\““““ -0.8 m from IP

NIL im v AV
nnnnn

\ 17mfromiP  3.5mfromIP )

mner Tracking System (ITS 2) \
7 cylindrical layer of MAPS (~ 10m?)

Improved vertexing at high rate
[ —

mtegrated on-/off-line System \

Continous Readout with First Level

Processors (FLPs), 02-CRU

Event Processing Nodes (EPNs) for GPU-

based Synchronous reconstruction
TG ‘c‘“‘hJ;;‘J\‘ w

¥

Online Data Muon Forward Tracker (MFT)

w - Compression 5 double planes of MAPS
\ o / Forward vertexing for Muons

sarah.porteboeuf@clermont.in2p3.fr 14
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ALICE 2 — Upgrades for RUN 3

ﬁime Projection Chamber (TPC) \
New readout chambers: from Multi Wire
Proportional Chamber (MWPC) to Gas
Electron Multiplier (GEM)

e MCH upgrade with SAMPA ASIC

mtegrated on-/off-line System
Continous Readout with First Level
Processors (FLPs), 02-CRU
Event Processing Nodes (EPNs) f

based Synchronous reconstruction
V"w‘\}\\\\i“.\*\\“\\ [HEER, HJ | [ }"

Online Data
Compression

* MID (upgrade of MTR) with

A NN\ % A\ \ \

wioimom A m YA

(" Consolidation and readout upgrade of all A
subsystems with Common Readout Unit (CRU)

' Improved vertexing at high rate

ﬁ:ast Integration Trigger \

-19.5 m from IP

-0.8 m from IP

nnnnn

- J

3.5 m from IP

17 m from IP

(B

ALICE

mner Tracking System (ITS 2)
7 cylindrical layer of MAPS (~ 10m?)

T

Muon Forward Tracker (MFT)
5 double planes of MAPS
Forward vertexing for Muons
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MUON CHAMBER - MCH

» 5 tracking stations (2x5 Multi-Wire Proportional Chambers)
» complemented with an absorber system T -
| J ]

/ filter-71,,) Beam shield

== n J“‘ J
== -
i i '! T

el ; <% = Bl
> Rejuvenation of high/low voltages it - S et /
i i —L“ ° pimeses e pwasea
(quadrant opening and cleaning) |*“ i peoseevid

» Successfully Installed, cabled and integrated

(Mot |
W)/
S L:"—f‘

. 1
13(.3\-‘-\\} éi@&;ﬁ\wg"{rﬁ p'y invariant mass iI )
$u\?°*"'e'cv' i 10 . iy s
> Software : online 8. am B == g—
» Simulation N
» Simulation & Reconstruction :
» Calibration o] Raw from QC Tosk i A == ==
| No alignment = a = - — ‘a " a
| No track selection :M - B = : ; : : """"""""
R RARre - 2= =
» Commissioning finalised, successful data taking at 500
kHz pp interaction rate
16
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MUON IDENTIFIER - MID

» 72 Resistive Plate Chambers (RPCs) in 2 stations of 2 planes
» total surface ~150 m?

» 21k readout channels.

n ethernet

» Upgrade of Front-End electronic with amplification (FEERIC) to prevent ageing: (@) xpee
» Design i

> Production (e | l

> Installation

> Distribution of the thresholds via wireless systems e ?
.I
» Upgrade of readout electronics, slow control, detector simulation § E 5

Strips Display Local Boards Display Hits Multiplicity Digits-BC-Counts MID-QC-Digits =, [

RunType

> Software

» reconstruction K i
> ac (i) LR

» Commissioning finalized, successful data taking at 500
kHz pp interaction rate

sarah.porteboeuf@clermont.in2p3.fr
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MUON FORWARD TRACKER - MFT

>

sensors each (same sensor as ITS2)

Hardware and Services
» Ladder assembly @

> Cooling syste
> Power Supply Unit

» Readout System and Firmware

> Slow Control (ALF-FRED)
Installation and commlssmnW M
Software

> Geometry@

> Recohstructlo
» Tracking

» MCH-MFT matching

at 500 kHz pp interaction rate

Vertex tracker for the Muon Spectrometer, installed between the
interaction point and the hadron absorber (-3.6 <11 < -2.5)

920 ALPIDE silicon pixel sensors (0.4 m2) in 280 ladders of 2to 5

e

Commiissioning finalized, successful data taking 0

Digit Chip Map h0-d4-f0

Digit Chip Map h0-da-f1

Track n

apass1: 1.100e+09
apass2: 1.272e+10

# entries
w
o

TTTTTTTTIT T TIT I TIT T T IT I ITTITToIT o] T
| RARAS LA LSRR R R |

ca e by by Ly 1yl

T

ca sl by a 1y
-4 -38 -36 -34 -32 -3

i IR
-28 -26

i
24 22 -2

Track n, ¢ (NCls >=5)

apass2: 1.271e+1Q,,

-38 -36 -34 -32

! | i
-3 -28 -26

24 22
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INNER TRACKING SYSTEM 2 - ITS2

» Monolithic active sensors (MAPS) called ALPIDE, integrating both

» 7 coaxial layers to cover |n| < 1.3 divided into 2 groups:
» the 3 internal layers installed closest to the beam pipe

» 4 outer layers

» Successfully installed, cabled and integrated in May 2021

» Commissioning finalized, successful data taking at 500 kHz pp interaction rate
» Online reconstruction and data compression
» Tracking and dedicated QC
» Performance studies with comparison to Monte Carlc

» Alignment

n-well
diode

expitaxial layer P~
substrate P**

PMOS
transistor

n-well

deep p-well

O T O CreT oot UTe EoT oo
General Cluster Occupancy (max n_clusters/event/chip)

oce (clusters/event/chip)

Max Avg Cluster

Z coordinate of vertex

2
g
20000

\o\‘l

150000

100000

50000

mlll\‘\\\\‘\lll‘\\

uality:GOOD

uuuuuuuuuuuuuuu
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ALICE 2 pp Data Taking 2022

» Physics data taking at 500 kHz

» Online data compression of a factor 18
» Commissioning and validation of all components EZ& 2022:07-2319:4839
EnviD 2ZWXFVB9uy3
> Prepa rat|0n Of PhyS|CS T— 521574 Readout StfBuilder StfSender
werwpprsteemio -l 0048 99268 5908
tate RUNNING
> Preparation of Pb-Pb program e PHYSICS

» 1 MHz (pp ref run)
» Intensity scan up to 4 MHz in pp (equivalent track load of Pb-Pb 50 KHz)

TFBuilder

956 GB/s

Delivered Luminosity 2022 = 'q pq ALICE Performance 2022, pp s = 136 TeV
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ALICE

CTF Writer
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ALICE 2 pp Data Taking 2022 ALICE

» 2022 pp data under reconstruction on EPN Farm (Event Processing Node) and the Grid
» Performance study and analysis preparation ongoing

= = . . — . : . . T . - § ST T T T T T T
i’s ag[_ PP 15=09TeV, INEL, pilot beam 2021 ALICE %45; pp Vs = 0.9 TeV, INEL, pilotbeam 2021 &= pijot boam E
® | = Piotbeam Performance “E ALICE Performance ~ Pythia 8.304 B
36— —— Pythia8.304 ?‘,o — 4F i —* Eur.Phys.J.C 77 (2017;335
E \zlEur.Phys.J.Cﬂ[wgrk I“ 31‘9-55 ] = E
34— . 35 =
C e ] E b Adbd
o~ e BRI —— ] 3 -o-** + 4"‘"‘414..,,1,_4_,.4'.4-%-"‘[‘:& -+ =
32— . <+ A = O o — F g B N’: LA L I B L I LB
C . + — . E o B C ]
- . O } et oy L = 25F = S 9000 LHC220_pass1_subset ¢ Data —
3— M o et SR — £ E 8 [ GlobalMuonTracks —;‘”ﬁ': fit " .
. . - B
[ projected systematic uncertainty e 7 E E o 8000_— ackgroun 3
. 28— o cloneclnon f(I)r dl"rBCﬂOT content ) | | | | = 18E = 8 - N = 1223871513 25< |y""| <4.0 ]
B115 E E © 7000 NI, = 30049:1482 0<p. <30GeVic —
2 1 - 1E Woﬂtt In %S\mss = Z T apP = 1.5519:0.1048 T 3
3105 el e = [ - E E 2] o =
> 1 E 3 ‘E - (12‘"' = 1.1804+0.0769 _
§ 6000E 0" reas  WOTK IN Progress —
09 R S o 05 i 5 &, - - B B - n w 5000 bE?, = 0.3530:0.0147 7
- Ncr?. = 0.3565:0.0332 e
- X : X2 <25 =
- =3.10644+0.00167 GeV/c MFT-MCH —
= g mPt - data (LHG220 - apass2) 4000 — =
s - T T T T T T T E = T e e o 7
g’ F ] % F‘ Lg‘ZGh"’é‘7er526715 527865 + 527848| - R
- = B zZ ’ < — —]
20 Work In Progress z = s S Sz Lepmind o 3000 E
P E —_— E 101 528329 . 527871 + 527826 < 527825 - 7
12} = 9 V- | F 5526713 + 528381 « 527237 + 52826/ - .
£ F P o a ¥ 527109 - 527347 - 527228 - 526643 2000/ T
32 e O Ry F & |+ 526525 + 528328 «: 527864 » 52797 - -
o oo —] E |+ 528036 - 528026 + 5: - - -
8 j - i R p - l
. , * +527863 -5%?714 4527261 © 527523 1 000 — —
= 107°E 527860 - 527852 - 527978 o & - =
; E 5-527345 528448 4 527828 -
] r *ggg“ggng%mgsz 0IlllIllllllllIlllllljllllllllllllll
t LHC22f_allRuns - L L 257500 - 238097 527979 v 528332 g ¥¥Indof = 74/ 69 3
# LHC22f_run520265 %, _3 - - _ 3 .o o 0® o o -
} LHC22f_run520271 . 107°F rrogress - g9 "
+ LHC22f_run520282 > E 3 S .
- . _6 — -
d t:ggg_mn:;g::g L C ] 2 22 24 26 28 3 32 34 36 38 ¢
10 ¢ _run: = B m,. (GeV/c’
¢ LHC22f_run520290 E 10k E o ( )
¢ LHC22f_run520297 5 F 3
¢ LHC22f_run520471 E - ]
F & LHC22f_run520472 7 i ) i
g8l Ll b b b b Ll 107y TN R i~ 800
-20 -15 -10 -5 0 5 10 1%[ 2]0 0 2 4 6 8 10 12 14 16 18 20
cm
Pt [GeV/c] 21




u\ubhllm,,l, \ | Pb-Pb 5.36 TeV
— i IR LHC22s period

18th November 2022

16:52:47 893

‘‘‘‘‘



A Large lon Collider Experiment %

ALICE 2 Commissioning Pb-Pb test beam ALICE

* 2fills at top energy 5.36 TeV

* Machine commission slip stacking and crystal cleaning

e AIll ALICE 15 detectors in the data taking

* Online calibrations and reconstruction (including most central events)
* 3.68 pb! of data recorded (Compressed and Raw Time Frame)

1.1 M MB Events

Compressed Data

thresholds PHYSICS v
Input data rate

EPN

Readout StfBuilder DPL In DPL Out StfSender In StfSender Out TfBuilder In TfBuilder Out DPL In CTF writer EOS

95.66B/s 95.0B/s 93.16Brss 91.968/s 94.068/s 109 cB/s 70.9eB/s 85.4cB/s 93.568/s 868 ma/s 90.4 eB/s

':_:1000_I!\I 3 T T T T T 7]
s _F * :
4 900; ALICE Performance E - Input TimeFrame Data Rate per EPN
55, 8005— Run 3, Pb-Pb |5, = 5.36 TeV _f 1GB/s
S F B=05T 3
W 700F — 900 MB/s
sook PID TPC .
E ] 800 MB/s . .
ool : Stable processing during 8h30
E . 700 MB/s
400 =
E ] 600 MB/s
300— 3
2005_ _E 500 MB/s
100[,
E i

107 1 10

pllz| (GeVic) sarah.porteboeuf@clermont.in2p3.fr 73
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ALICE 2.1 — Upgrades for RUN 4

N

ﬁoCal
e FoCal-E, Si-W high granular elem. calorimeter

* FoCal-H, Cu-fibre hadronic calorimeter

Small-x complementary to LHCb and EIC

CERN-LHCC-2020-009

, EM and DIS
LR L MR |

mnmm;,g
’ // ‘

("Fixed Target T —
 Proposal for a retractable fixed target e e
* Target positionz~4.8 monAside pearuge T
ALICE 7,,,,=-4.7m NN
* Use of bent crystals AUCE70 W N
. . LHCb 2,,,,,=-1.5m .
* Conceptual design and perf. studies oo [
Znarget

-6 -4 2 0
Center-of-mass

* ANR JCJC by L. Massacrier
Continuation of integration studies by ALICE Technical
K Coordination not supported by ALICE MB

ITS 3

B- & c-strange mesons+baryons: B A% At =0 =*c
Heavy-flavour vertexing at low p; with prompt A, Ds*, =
By reducing the material budget and getting closer to IP
Inner-most tracking layers to be replaced by ultra-thin,
afer-scale bent MAPS

»
T

Cylindrical
Structural Shell

Half Barrels

projet de p2r arience
o lexp
jouvence ALICE
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ALICE2.1-1ITS3

ALICE

VL1 - ITS3 project : state of the art 2022-10
Mechanical integration,

cooling test

SuperALPIDE

(S

El « Beam tests of bent ALPIDE chips (arxiv:2105.13000)
-« Beam tests with pITS3

« Construction of SuperALPIDE, ongoing
(i.e. ITS2 chip 50-um thick, 180-nm technology)

i) €>99%  iii) rad hard, ok!

ALPIDE -

from 180-nm CMOS technology to 65-nm (Tower foundry) : MLR1 °
i) charge collection, ok!

©26/34

V.1 - ITS3 project : milestones

4 Engineering Runs (ER), all in 65-nm technology, “no production phase only R&D” :

1. MLR1 tape out (2020-12) :

60 chips of 1.5x1.5 mm?, (analog + digital blocks) + 3 prototypes : APTS, CE65, DPTS »
Main goals: « Learn technology features of 65-nm node
« Characterize charge collection (cluster, timing, ..
« Validate radiation hardness

R1 tape out (2022-11) :  stitching 1D (+ assess yields by the foundry)
sensors MOSS and MOST, with 18 and 22.5 um pixel pitches

— Technical Design Report, TDR (2023-10) — i) bending MAPS, ii) 65-nm MAPS, iii) stitching —

.) and detection eff. (>99%)

3. ER2 tape out (2024-02) : prototype with full functionalities (power, readout, ...) ITS3-like
4. ER3 tape out (2025-06) : final “production”

MLR1

:’——lERll | IDR| |ER2| |ER3]

2021 2022 # 2024 * 2026 2027 2028 2029 2030 2031

|,mw““om|]m

s " " " " "
o[ TP A JTTATS TOINTD| 1T MUA M 711 A'STOND| JFMAM J1J A'S 0N D[ JFMAM ] T A'S OND| JFMAM )T AS OND|

L
o~ -

AMTTIA DiJl’ lAFMAMJJ

IJFMAMJAAS ON

PP
13.6 TeV 14 Tev/( A
Pb-Pb”” TpPb
pp«/s=13.6TeV fs2536T pPb s, <536 Tev ALICE Vs, =5.5TeV ~/5 —3ch\/ 88TL\/ 25/ 34
p-O (+0-0) Vs <68Tev "~ o O T

Vs s 5. 36 TeV (+B 0-2T)  Antonin.MAIRE - ALICE ITS3 / Conseil Sci. 2022

» Presented by A. Maire at CS IN2P3 27/10/22 Projet de participation a une jouvence de I'experience ALICE

https://indico.in2p3.fr/event/28308/

sarah.porteboeuf@clermont.in2p3.fr
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ALICE-France (IN2P3) community HL:ICE

» 0(100) physicists in the French QGP community

» + Engineers and technicians '
CEA

» ALICE-IN2P3 permanent physicists = 34 IJCLab ALICE IPHC
Subatech ALICE  Théorie ALICE
» QGP-France annual meeting ALICE oo LR
Théorie
» High level of implication and recognition in the ALICE Collaboration Théorie
LPC
> Projects : ITS2, MCH, MID, MFT, 02 LPSC
ALICE |p7]
: : Level of ALICE
» Implied at many levels of the collaboratio .
: responsibility ALICE Theorie
» Spokesperson office Théorie
> Management Board L1 4 3
» Physics Board L2 4 6
» Technical Board . 13 16 15
» Conference committee + Linked to the GDR QCD
> Run coordination + Linked to the SFP Division Nucléaire and Division
» Scientific coordination \gd ” ‘Qnd ” Champs et particules
» Physics Coordination ‘Argent ‘B'I
» Physics Working Grou e e
y g Y R A

» Physics Analysis Group

sarah.porteboeuf@clermont.in2p3.fr 26
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7
/I

ALICE

Conclusions

» Important physics results for the comprehension of QGP physics have emerged during RUN 2 data analysis with
strong leading role from the French community

» Successful upgrade conducted during LS2 in preparation for RUN 3
» Leading role in major ALICE projects MCH, MID, MFT, ITS2

> Upgrade in time despite worldwide situation (Covid pandemic) MWt & "o

LHC22s period

18th November 2022
ALICE 16:52:47 893

» Successful installation and integration into the global ALICE data taking
> Preparation of RUN 3 physics analysis ongoing

» Engagement of the French community until end of RUN 4
» Maintenance and operations of ITS2, MCH, MID, MFT, O2-CRU
» Exploitation of physics data through data analysis

> Preparation of LS3/LS4 and upgrades upon IN2P3 approval

27
sarah.porteboeuf@clermont.in2p3.fr
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Thanks ALIGE

Thanks to the ALICE-France community for the help in preparing the slides !
And more specifically to
Antonin, Antonio, Boris, Christophe, Cvetan, Cynthia, Diego, Marie, Nicole, Philippe, Xavier

28
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ALICE-France for RUN 3 and RUN 4 ALICE

Person—power anticipated evolution
Permanent only (not including post-doc, PhD and emeritus)

Including known retirements and thematic changes
No permanent recruitment taken into account

Team | “M&OA” Due service | Main detector activities | “M&OA” “M&OA”
(2022) work in Runs 3 (+ Run 4) (projected (projected
FTE/year end Run 3, early Run 4,
(2022) 2026) 2029)
1. Ensure the maintenance and
° . 2
operatlons of all prOJECtS JClab Orsay | 4 +1 5 1.5 MCH, O 4+1 5 4+1 5
handled by French teams IPHC Strasbourg | 5+1 | 6 15 ITS2 (+1TS3) | 4+1 5 |a+1 |5
IP2] Lyon | 3+0 3 0.75 MFT (+1TS3) 2+0 2 2+0 2
. . LPC Clermont | 2+5 7 1.75 MID, MFT 2+5 7 1+4 5
2. Exploit the full physics output
LPSC Grenoble | 2 +2 4 1 readout, DPG (+/TS3) 2+2 4 2+1 3
Subatech Nantes | 7 + 2 9 2.75 MID, MCH, MFT 4+2 6 3+2 5
TOTAL 23+11 | 34 9.25 18+11 | 29 16+9 | 25
29
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Studying the Quark-Gluon Plasma ALICE

Quark-Gluon Plasma (QGP) is a deconfined state of quarks and gluons (asymptotic freedom regime)
predicted by QCD and studied in high-energy heavy-ion collisions

t=0 ~ 0.5 fm/c ~ 10 fm/c
| l .
I I >
[ AA collision ] [ QGP ] [ Hydro expansion ] Hadronization
freeze-out
Rendering by H. Elfner & J.E. Bernhard arXiv:1804.06469 30

sarah.porteboeuf@clermont.in2p3.fr
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Historical approach for QGP studies

» pp collisions were considered as the vacuum reference
» p-A collisions are a control experiment to estimate cold matter effects

» AA collisions are described by a (geometrical) Glauber model defining the number of
participants and the number of binary collisions (N,) for a given impact parameter b

=) Spectators

Spectators

» Emblematic observables for hard and soft probes

Nuclear modification factor

Elliptic flow

' Q
dNpa/dpr * «® Initial spatial anisotropy transferred into
Raa yz oo.\\oo
&
X,b

< Neon >Xdep/de

a momentum anisotropy of particles
[ee]

dN 142 ( wn)

— M —

3 + E vy cos(n(o n))
l n=1

sarah.porteboeuf@clermont.in2p3.fr

ALICE
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Characterizing the medium

Nuclear modification factor

AN

Hard probes

ALICE

Ra
AA = superposition of N pp
Measurement in AA 1
Ran = dNaa/dpr ‘/ Some probe sensitive to the nuclear
AA = . ]
< Neoll >Xdep/de environment: cold matter effect (pA)
Y
Normalization by the number Same measurement in Suppression
of collision (N min-bias pp

v

[ Interact with the medium ] o e B

32
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Characterizing the medium ALICE

AA = superposition of N pp
Measurement in AA

__ dNaa/dpr &~
< Neoll >Xdep/de

Some probe sensitive to the nuclear
environment: cold matter effect (pA)

Nuclear modification factor Raa

7

Normalization by the number

w

Same measurement in

Suppression

of collision (Ny) min-bias pp
Submitted PRL arXiv:2210.08893 PLB 822 (2021) 136579 m PLB 819 (2021) 136437
< — N < [T TR T 4 ) !
< < o m [ 7 <

Q:<1 4 Inclusive J/y — 'y’ r 1.4 - Pb-Pb, ﬁ= 5.02 Tev CMS, |y | <1.6,0-100% 1.2 = Pb-Pb VSNN =5.02TeV,25< y< 4.0 B © Fly obow25<y<s  ALCE II _____________________________________ 3
- i_ ® ALICE, Pb-Pb |5, =5.02TeV, 25 <y <4,p, <8 GeV/c [ ALICE,25<y_ <4, 0-90% (EPJC7§T§O18)509) r ALICE « Y(1S) = Y(2S) ] . O OR XN AN T oA
1 o] ™ AUCE Po-Pb\s,=276TeV,25<y<4,p <8GeVic 1 12F e Jy (HEP 2002 (2020) 041) o Jny e .» v s . il e e o

O PHENIX AU-Au |5y =02TeV, 12<ly| <22, p >0 GeVic 1 [ e y(29) v(2S) : \ Transport model 1  0-10% Pb_Pb,| s, = 502 TeV u 10-20%, PP |5y = 5:02 TeV

i e - 08 \! %/ Y(18)  with ZZ without regeneration - <dNyfdn>,, =22524125-126 <N, /ons,, = 1548+ 80 - 81
i[! . L TAMU . : \',i ’/ Y(2S) [ with ZZwithout regeneration - Exggs:g';’gzzés’ég * =+ PHSD, Xe-Xe 3
] L ] x . . el » =+ PHSD, Pb-Pb b

a0 10 ElEl Ejl/(‘;S) 1  osf Coupled Boltzmann equations -

Ty g eeeS8®g CICICR ] ] oS\ =Y(1S) =1(2S) | ]
0.6 H m oy . 0.6F B J CA\G %, a1 3
0.4 @@ 1 04: E* —®——3 04 \¥ ¥ - —
’ Bd T -H— . — E L 78 1 |

: : : ) - -
0.2 g s e | — 0.2 _ — - _: 02 = ///////////////////é_, —rllﬁ 3
o) AFAFIFIFN IFFPIFI PP IFEIITE ISP (NPT T I P :. i L T .: C 2 —— —_— 7 3
0 50 100 150 200 250 300 350 400 0 R I I BN S b 2 2 e 2 e = AP I I I IR DR I N FEETE FEET ST PR FERTa I

(N_) 0 d 10 15 20 25 30 % "50 100 150 200 250 300 350 400 2 3 4 5 6 7 82 3 4 5 6 7 8
part p; (GeVic) (N_ ) p. (GeV/c) p. (GeVic)

T part T T

J/1 less suppress than at RHIC energies
Understood with regeneration

Also single-u in Pb-Pb: PLB 820 (2021) 136558
J/' Raa PLB 805 (2020) 135434

Y (2s) more suppress than J/y
Sign of regeneration at low p;

Y(1s) suppressed by a factor ~ 3 w.r.t pp
Y(2s) suppressed by a factor ~ 2 w.r.t Y(1s)
Sequential dissociation scenario

sarah.porteboeuf@clermont.in2p3.fr

Open Heavy Flavor in Xe-Xe help to understand
system-size and geometry dependence of medium-
induced parton energy loss
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ALICE

Hard and electroweak probes as reference

W, Z,
hard photon

EPJC (2019) 79:896

interact with
medium

Allow to understand the nuclear structure
with PDF in pp and nPDF in nucleus.

Also Z0: PLB 780 (2018) 372-383
J/ photoproduction in Pb-Pb: accepted by PLB arXiv:2204.10684

%) E T T T 11T || T T T I TN ‘ T T T T
T 100 o iv:
. 1 E o, p+pp) = ¥+ X 200 Accepted to JHEP arXiv:2204.10640 JHEP 09 (2020) 076
5 10°E ('Y y=0,n=45 = U I B L I B L L B B B B L L L B L L B e e B e B T B e o
S yo8F % < o ALICE, p-Pb, (s, =816TeV T Ce]Dala ] ALICE 0-90% Pb-Pb, | = 5.02 TeV
E 10 E . % g 180~ P > VS = © I MCFM + CT14 + isospin ] P VTNNT "' Data stat. uncertainty
% 107 "% Rt - W + [ | MCFM + CT14 + EPPS16 1 Z 5w b
B E ' |& n T 160 W 4$_", FEWZ + nCTEQ15 ] \:I Data total uncertainty
o5 106 & k" ~ C "~ 10 GeV/c I [ FEWZ + nCTEQ15WZ ] 2. g4 Mo v/
W E e ALICE(7TeV, yI<0.27) :&i:la = ol P> T =1 MCFM + nNNPDF2.0 E 5 < Yoms <4 Pr>20 GeVic
5; 10 § ® ATLAS (7 TeV, |y|<0.6) e’ o E BDU I'_$7 ]
14 T __ — - -
$ 10 E = ATLAS (7 TeV, 1<06) i 120¢ @H T ] ALICE L,,~750 ub’
2 10" +« ATLAS (8 TeV, ly1<0.6) : 1005 0 I 'HH ] ALICE, L,,~225 ub"
1012% * ATLAS (13 TeV, |y|<0.6) E EE I B E Phys. Lett. B780 (2018): 372-383
10ME © oMs (7 TeV, yi<1.45) % 80~ @D[ o / D = MCFM + CT14
10‘02 u CMS (7TeV, yl<0.9) ™ CDF(1:96TeV,yi<1) %% ¢ 60 I ] MCFM + CT14 + EPPS16
E CDF (1.8 TeV, ly|<0.9 C I ]
109;’C""S(Z-Wﬂevxl}’|<1-45)+ (1:8TeV. i<02) f © T I B B i I R BT U AN BN SR B MCFM + CT14 + EPS09s
oF 7 DO(196TeV, [yj<0.9) UA1 (630 GeV, ly|<0.8) 4 8 12 g ]
19 % DO (1.8 TeV, y|<0.9) + UAT (546 GeV, ly|<0.8) o e 0_;, ,,,,,,,,,,,,, E I I .. REWE = REVEQES
10°E . 5o e T — ST ETSTETETI SR RETEEN STAA AT VT AET ATUETEES BTETETA
E (630 GeV, [y|<0.9) @ PHENIX (200 GeV, |y|<0.35)
C i g gaal | RN | T | &“ 44 42 -4 38 36 34 32 3 2 3 4 5 6 7 8 9

1072 107

Xr=2p/\s
Isolated photons extend x; world coverage
and confirm n = 4.5 scaling:
same production mechanism

dNidy™ (T, ) (pb)

Significant deviations from the free-nucleon PDF
predictions, up to 3.50. Correspond to the shadowing
region of the nuclear modifications at low Bjorken-x.

The calculations using nuclear PDFs describe
the yield measured in Pb—Pb collisions.

sarah.porteboeuf@clermont.in2p3.fr 34
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Searching new scaling paradigm in pp and p-Pb ALICE

_ JHEP 2009 (2020) 162 1Subm|tted to JHEP arXiv 220410253
» Differential study of hard probe production as a function of 9 sf AUCE @ 1 3B faucewis- 13TeV, p-Pb Jo=B16TeV |
. . « 2= I o 5. =8 e : 2|12 2S) - p* _‘
charged particle multiplicity S P g b ] ] SRR ]
6 = 446 <y <-2.96 (Pb-going) — : M p—Pb 446<y <-2.96 $ ,"j
aweTe g 1 oF L~
> Similar behavior measured for all probes S T e ] W m’,”,_dﬁ""" E
> Close to linear when the hard probe is measured in the forward-y i e ] [ E*Jl ]
and multiplicity in central-y region 2r ] 2r *_**#”43 ]
» Deviation from linearity when both are measured in central-y N 03__,;-"'" L |"°°|~ ]
region % 2 s 6 0 2 s
dN,, / dn Ny, /dn. dn |
LN (AN, 7d) e

dNHard/dy The correlation is more
complex due to hadronisation EPJC (2022) 82 514 Submltted to PLB arXIV 2209 04241

< dN, dy > . .. . % C
:ard/ Y~ in final state, saturation . 10 ALICE pp ¥s - 13 ToV et vassas v powsnorsmeati I BRI ALICE pp (5~ 13 TeV E
effects, hardness of the probe Probability to s [, >015GeVic I +R=05 +R=06 %A=07 § 1 1= qob Y(S)->pw,25<y<4 h
produce the hard = 8 |y,"xk|<0.9, In,|<08-R T [Csyst. uncen. i -] oo F e Y(1S) 4
process scales with -Q; 6 Integral: 5 < " <7 GeVic T Integral: 9< p™ <12 GeVic 1 é‘ 2"‘ 8 [ Y(2S)
o - - T - . 1 3 7
the mean multiplicity - F & E [ x Y(39)
=t W T 5 ] 6 :
3o o I a" - [ o ]
° w I » 4 * .
ok-= ] a T, ® b) r ‘ i E
1 1 1 I I L 1 1 I | | \ ! ! | Il L + o
10' T T T T T T T T il T T 1 T 1 T T T ] 2 - -._‘-" -
. [ Anti-k, charged-particle jets B a r *Q’ # 1
~ g UE subtracted E 1 b 0;_.;"" h
§_ [ Integral: 30 sp: <50 GeVic T Integral: 70 < p‘&f <100 GeVic == 25k t t t t t E
% o ot - - oo =
. 3T B € ERG 2F E
The production is gy I 1 31 E*:l
independent of the s L . =~ 15f + %'
. > 2 n T " 1 35 4 L8 s ® o
underlying event 3 f n ® 2 e ¥V * + '
- n ¢ I a d ] I
th/dn 0'“1 1 1 1 1 1 1 1.7 'I 1 1 1 1 L 1 1 %% 0.5 E
c 05 1 15 2 25 3 85 4 05 1 15 2 25 3 485 4 o L 1 L : :
dN,/dn dN /dn 0 1 2 3 4 5 6
< chh /dn > TaN_Jd7 e TaN_7an e dN,,/ dn INEL>0
(chh/d77> Inl<1

Also strangeness: submitted to EPJC arXiv:1908.01861 sarah.porteboeuf@clermont.in2p3.fr
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ITS2 and MFT : ALPIDE

ALPIDE/MAPS-based trackers

ALICE
n-well NMOS PMOS
diode transistor transistor

n-well

deep p-well

expitaxial layer P~
substrate P**

» monolithic active pixel sensor chip (MAPS), called ALPIDE, integrating both pixel sensor
and read-out electronics in a single device

» p-type substrate with a thin, high-resistivity epitaxial layer (see diagram) in a 180 nm
CMOS process provided by Tower Semiconductor

» includes a 512 x 1024 matrix of 29.24 x 26.88 mm?2 pixel cells, together with analogue
biasing, control, readout and interfaces

sarah.porteboeuf@clermont.in2p3.fr
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READOUT TO RECONSTRUCTION

DETECTOR CRU FLP DD EPN

Common Readout Unit First Level Processor D DI Event Processing Node
(on InfiniBand)

READOUT WORKFLOWS SUBTIMEFRAMES (sTF) TIMEFRAMES (TF)

.

)
7

Y

L o

)
!

aa
i,

/
/

o

=

w

= —_——
2 \Hu
O

€ =uﬂ

/
/!

SYNC RECO
WORKFLOWS

2x 1 Thit/sec ethernet link

IP (100 GBY/s) EOS

COMPRESSED TIME FRAMEs (CTF)

Stable 500 KHz running was achieved with further optimisation of :
« The Common Readout Unit (CRU) FirmWare (FW) to prevent from data corruption
« The ReadOut process configuration with better memory buffers allocation
« The Data Distribution software and its shared Memory Management

sarah.porteboeuf@clermont.in2p3.fr
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100

10

0.1

0.01

0.001

Delivered Integ. luminosity [fb™1]

0.0001

0.00001

COLLECTED 13.6 TeV DATA until end of August

Delivered integrated luminosity 9.4
pb

Delivered Luminosity 2022

Preliminary

- ATLAS : 11.09 fb~1!
-+ CMS: 10.50 fb~1

# LHCb : 0.325 fb~1

= ALICE : 0.00943 fb~!

11. Jul 18. Jul 25. Jul 1. Aug 8. Aug 15. Aug 22. Aug
Date

Ongoing:

Statistics collected used for asynchronous

Run 3

reconstruction 33th August

@

NNNNNNNNNNNN
mmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmm

500 KHz
600000 ~a
13th August
1st August 500 KHz
R 500 KHz
§, 400000 l
g othluy 23th July
g 10KHz 500 KHz
é 200000 12th July l
H 100 KHz

mmmmmmmm

nnnnnn
NNNNNNN
mmmmmmmm

« Allocation of EPN resources for Async Reconstruction: started async pool of 20

nodes.

o Use the LHC downtime to allocate more nodes (not needed by COSMIC runs)

and to automate the management

sarah.porteboeuf@clermont.in2p3.fr
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Publications

e Total de 401 publications soumises

avec 41 publications soumises en 1 an
(49 publications soumises pour 2020—21)
(46 publications soumises pour 2019—20)

(32 publications soumises pour 2018—19)
e 13 (11) renommées

e 35 (33) célébres

e 74 (68) réputées

e “pics" corrélés avec QM, SQM et ICHEP 2022 o

(QM en avril a Cracovie, SQM en juin a Pusan et ICHEP
en juillet a2 Bologne)

400 4

350 4

300 4

250 1

200 4

150

401 papers submitted

as of 26-09-2022

ALICE

IP2l - Lyon | 3 octobre 2022 | A.Uras
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The 2023 Draft LHC Schedule in Numbers

Start Beam

Jan Feb Mar oko  cemenioss  mpr|
Wk 1 2 3 4 5 6 7 8 9 10 11 12 13
Mo jf Comtrol 16 23 30 6 13 20 27 6 13 20 2
-
Tu | Aol Sk
we | G g
Th YETS $3
Fr d 3 da DSO test g § :h‘:m
Activity Duration | Ratio = —
[days] [%]
Beam Commissioning & Intensity ramp-up 47 21.7 W T T T T o T s T T T T T T T
3: Easter 10 17 24 1st May 8 v 15 22| | Whitsun 29 5 12
Scrubbing 2 0.9 2‘: = | e
We Re< o
25 ns physics (>1200 bunches) 97 447 ™ b = e '
Fr G.Fri. MD1
- - - - - sa lmmﬁ:umw
Special physics runs (incl. setting-up) 7 3.2 = 5
Pb-Pb ions & p-p ref. setting-up 6 2.8 Aug Sop | CEET oct
Pb-Pb ions physics & p-p ref. run 32 14.7 T T ———
: T : - B
Technical stop 8 3.7 we o2 5 » ®
) Th i : z { R o R g o
Technical stop recovery 2 0.9 - _ ; o = E

Machine Development blocks (incl. floating MDs) 16 7.4 = ' et

Nov Dec
TOtaI . 21 7 1 00% Wk a0 a1 a2 a3 a as a6 a7 a8 a9 50 51 52
Mo 2 9 16 23 30 6 13 20 27 4 n 18: Xmes 25
Tu MD4
We
h LHC Pb- Pb lon run s f;‘l«:“::l
Fr
Sa
Su

R. Steerenberg | 2022 LHC Schedule Update &

28.09.2022
@) Draft 2023 LHC Schedule 10




2023

Start Beam
LHC hand-over LHC, TI2. TI8 and Commissioning
to BE-OP iments closed
Jan Feb Mar *° Bpn Apr
1 2 3 4 5 6 7 8 9 10 11 12 13
2 13 20
Annual . Y T T D T T T T v P
We Closure % v
o i
......... T S
Fr - osotest|.  E§ | checkow
B
Sa
Su
First Stable Collisions with
beams May 1200 bunches Jun .IU|
Wk 14 15 16 17 18 19 20 21 22 23 24 25 26
Mo Easter 10 17 241 1st May 1 4 15 Whitsun 29 12
Tu Scrubbing “
We Re-commissioning - v
Th i fam Ascension 3
X Interleaved - L3
Fr G. Fri. commissioning ’5;
¥ & &
sa intensity ramp up
Su :

sarah.porteboeuf@clermont.in2p3.fr
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2023

End 25 ns run

Aug Sep el Oct
Wk 27 28 29 30 31 32 33 34 35 36 37 38 39
Mo 3 10 17 24 T 14 21 28 =
Tu E
We % m
Th = eune G| SR ppret -
Fr i o e =
P e e | e e S — || === g
o : ........... 5 e

mdoin End of 2023 Run: Monday 30" October
| Nov Dec

sarah.porteboeuf@clermont.in2p3.fr
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Pb-Pb TEST (USING PROTON CYCLE)

Tentative Plan (36h)

17-Nov

o OO ~N O

10
12
14
16

xK:] Slip-stacking
20
22

29/11/22

18-Nov 19-Nov

Commissioning = 6h

Proton cycle: 6.8 Z TeV (5.36 TeV) ©
B*=10minIP2 ®

Slip-stacking tests at injection = 2h
Crystal collimation test 2 12h

Stable Beams =2 16h =2 2 fills

ALICE Magnets +/+ polarity = small angles

First fill: Individual bunches

Half-crossing angle in IP2 = -72(int) + 172(ext) = +100 ur
Validation of new position of TCLIA collimator right of
IP2 and ZDC operation

Second fill: 50 ns slip stacked trains

half crossing angle at IP2 = -72(int) + 128(ext) = +56 ur
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Pb-Pb: ALICE OPERATION

Final set-up for Pb-Pb:

50ns_24b 8 .

ALl

ZNC

BEAM INTS. - TRIGGER RATES

P e
22:10

06/02/23

o
22:30

FTO Calibration + FDD mezzanine cards installed
ZDC Operation and calibration as luminometer
ALL detectors ON and in readout

LHC Interface for lumi publication

ION PHYSICS : STABLE BEAMS
LHC LUMINOSITY

Fill 8413 Energy= 6799

BEAM Instr. BACKGROUND

(GeV)

BEAM INFO
24_5_8bpi_10inj_PbPbtrains 4.20e-03
PB82 PB82 HI 5.00e-03 0.52

18 0.68
0 2.52e+11 ALICE VISTAR STATUS :

0 1.75e+11 | ALICE CLOCK STATUS
L ' AUTO / BEAM1 (0) Ph
CE TRIGGER RATES ALICE LUMINOSITY ALICE BACKGROUND

7.275 8.70
3.787 0.00
0.218 517e-06 Hz/ubarn
2.169

1.098 Kz

Sh. -4.970 ps
0.00

Instantaneous

LUMINOSITY BACKGROUND

SIDE C

= T || © e e

et e s B B v s e e B
22:50 22:10 22:30 22:50 22:10 22:30 22:50 23:10 23:30 23:50

BE®

Detector Control System 2357:22_Fri. 18/11/2022

Magnets ALICE Permit Detectors
Dipole Solenoid @ ALICE injection safe PV
- . © Beam permit :
positive positive . .
6000 A 30000 A @ Injection permit 1
681 mT 452 mT | | @ Injection permit 2
@ Dipole beam permit
Alarms LHC status
DSS CSAM STABLE BEAMS
no handshake active

Amplitude of ZNC signal R_TDC_ZNC_TC A
Entries 646089
Y poryd 6949
ev o
10° FIneutron 2,68 TeV Underflow 0
- Overflow 0
- g/ naf 77371123
a 0.1873 +0.0213
B 2n Gpaa 1.666e—05 + 2.823e+00
- T 27.27 +0.02
. s in 4127 +0.006
107 3n n, 5.974e+04 + 1.357e+02
- n, 9482 +38.2
- n, 2427 £17.4
N 1444 +12.9
1066 + 9.3
2 i 6373 105
5 10 -
o =
o -
10%
al
1n peak resolutlon 15% (20 21% in Run 1-2)
oF L] WATRER
E L L |‘ 1 h L 1 I‘ 1 1 i 1 1 ; l 1 l‘.‘ L [“ I ‘\ L “’ 1 1 l" I l‘.‘ 1 1 lIl l 1
0 50

100

150

200

250 300
Amplitude (ch)
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®

En préViSion du LS3 FOCa|-E ALICE Lol LHCC-I-036 CERN-LHCC-2020-009 ALICE

FoCal-H: Metal-scintillator
sampling calorimeter

WamnavLs ;- -
178 ¢ g
v - " -

FoCal-E: High granularity Si-W

'y Q

. 7,_
- . 34<n<58
i"f"‘@tr\% — |
- . ~ 7 m from IP

Aggregator board
(readout, trigger)

 Démonstrateur FoCal-E PAD

» Construction d’un prototype (1/5 du module
final) en collaboration avec le C4Pi

» Tests sous faisceau au CERN (PS & SPS)
avec readout O2 (CRU)

- Calorimeétre EM
en région avan
avec lecture Si-W
de haute
granularité

« Dédié a la mesure
de photons directs
en région avant

x10°
@
5
o5
o ASIC 1, ch 29
MIP position : 26.93 = 0.05
4 MIP width : 2.56 =+ 0.06
3
2
1 s
-
O‘

ADC

sarah.porteboeuf@clermont.in2p3.fr

N

| - Lyon | 3 octobre 2022 | A.Uras 19



A Large lon Collider Experiment

En prévision du LS3: Fixed Target

 Dispositif de fonctionnement en Cible Fixe non polarisée
* Proposed layout for ALICE with bent crystal

— Beam splitting thanks to a bent crystal

— LHC collimation studies done for ALICE with proton beam,
started with Pb beam

— Coupled to a retractable solid target in front of ALICE

« Aim at an installation in LS3 (2026-2027)

* Probe high-x gluon, antiquark and heavy-quark content in the
nucleon and nucleus

* Provide inputs for astrophysics (charm and antiproton production)

« Study the nuclear matter properties in heavy-ion collisions towards
large rapidity

Target position
z~4.8m A-side

y [mm)

Valve

ALICE

Absorbers

IP2I - Lyon | 3 octobre 2022 | A.Uras
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A Large lon Collider Experiment

[ 4 . L B
En prévision du LS3: Fixed Target ALICE
Target design and integration L \m 1 -
— Target position: ~56 m from IP2 with material budget ‘ ..@J”@wl!’“‘ 0
outside of FoCal acceptance fead — L a 1 :,‘
— Conceptual design of the target system performed B L : -l
— Mechanical integration within ALICE ongoing [t M
]
Physics performance in pW at 115 GeV
— Tracking performance of the central barrel with
displaced vertex for charged particles D and A
— PID performance ongoin AL A LA LA L ¢
P g g 0.7;— ALICE Fixed Target Study = ’ 5—,_ALICE Fixed Target Study . . f
Towards a LOl (2022) % 0'5; 20. 1.2_ng<£.12 (Fast Decay Simulation) : % ; E ; -2.2_1;];0:].2 (Fast Decay Simulation) :
|- target — - - target =~ —
< a 0‘5:: e ALICE Pb-Pb \IS_NN =5.02 TeV, s 0.8 — a 0.4? Decay Length =5¢cm R ]
Next studies 8 | = withM_,, + 160 MeV kd & F RS e o an LN
N . ! < 04F 2 with M, = 100 MeV o EETT Y < 03F . -
— Vacuum and impedance integration, X o T o Xt . ]
machine protection studies € Feo o € 02f . =
5 02 o gl g ‘S .' 1
, 5 ok 5 o1 e * Ppis=5TeV E
ANR JCJC 2022 (Laure Massacrier): 2 years e W T  Fixed Target
postdoc (performance studies), 1 IE (2 years) for S B S R S S B S R R 65 10 15 20 25 50 85 40 45
P o (GEV/C) P, ., (GeVic)

vacuum studies, 1 Al (1 year) for impedance
studies, material and missions
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