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List of new publications since last LHCC %

ALICE

« Systematic study of flow vector decorrelation in Vsyy = 5.02 TeV Pb—Pb collisions https://arxiv.org/abs/2403.15213

- Exclusive four pion photoproduction in ultraperipheral Pb—Pb collisions at Vsyy = 5.02 TeV https://arxiv.org/abs/2404.07542

« Measurement of Q2 baryon production and branching-fraction ratio BR(Q2 — Q™ e*v,)/BR(Q2 — Q™ =*) in pp collisions at Vs = 13 TeV

https://arxiv.org/abs/2404.17272

* Investigating strangeness enhancement in pp collisions using angular correlations http://arxiv.org/abs/2405.14511

« Measurement of the impact-parameter dependent azimuthal anisotropy in coherent p® photoproduction in Pb—Pb collisions at Vs, = 5.02 TeV

http://arxiv.org/abs/2405.14525

* Investigating Strangeness Enhancement in Jet and Medium via ¢(1020) production http://arxiv.org/abs/2405.14491

« Measurement of Z2 production cross-section in p—Pb collisions at 5.02 TeV http://arxiv.org/abs/2405.14538

« Charm fragmentation fractions and ct cross section in p—Pb collisions at Vsyy = 5.02 TeV http://arxiv.org/abs/2405.14571

More papers are under preparation for summer conferences (SQM, LHCP, ICHEP and HP).
« Strangeness production in p—Pb collisions in jets and medium using angular correlations
* (Anti)nuclei production and flow in Xe—Xe collisions at 5.44 TeV
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Exclusive four-pion photoproduction in UPCs

htips://arxiv.org/abs/2404.07542 Q] ICE

W

« ALICE published p°770) meson photoproduction in Pb—Pb UPCs
4 - JHEP 1509 (2015) 095, Pb—Pb at 2.76 TeV
. - JHEP 06 (2020) 35, Pb—Pb at 5.02 TeV

o™

UPC = UltraPeripheral Collision

« Not conclusive on excited states of p® due to experimental uncertainty
- STAR at BNL and experiments at SPS, LEP : 2 resonances
- H1 at DESY : single broad resonance

Vector
’ e ' — crucial for understanding nature of these resonances

NEW: First measurement of exclusive n*nn*n- photoproduction at the LHC

https://home.cern/news/news/physics/alice-shines-light-nucleus-probe-its-structure
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Exclusive four-pion photoproduction in UPCs

htips://arxiv.org/abs/2404.07542 Q] ICE

X 6001 ALICE, Pb + Pb— Pb + Pb +7"sns xndf=51/471 o Four-track events with zero net charge
% - (Sw=502TeV,ly_, ., |<05
(C\DJ 5005-- ®  Data (zero net charge)
= r — - Gombinatorial BG (Pol4) « Events with non-zero net charge for combinatorial
":E; 4001 ; - = = = Coherent STARlight MC backg round estimation
8 9 1  meeeee- Incoherent STARIlight MC
300} Sum(Coh + Incoh + Comb BG)
@ 0.8 <m<2.5GeV/c? | Rawsignal counts = 1987 + 54 (stat.)
200— . .
o0F - template fit to data with 3 components
100[—
_-I.';‘-:-I [ 1 T-|-|I-|-|-|—|-|-|_|.::1-:-1-1'¢+'I'T'OM . . .
% 01 02 03 04 05 06 07 08 09 1 coherent : photon interacts with full nuclei
P, (GeVic) — vector meson in pr < 0.1 GeV/c
Incoherent : photon interacts with one nucleon
— vector meson in pr <1 GeV/c
Acoherent = Rnucleus ~ 10 fm Aincoherent = Rnucleon ~ 1 fm
— <pt>~ 50 MeV/c — <p7t> ~ 500 MeV/c
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Decomposition into p(1450) and p(1700)
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Mo (GEV/C?) M. (GEV/C?)
m (MeV/c?) " (MeV/c?)
_ PDG p (1450) 1465 + 25 400 + 60
 ALICE data favors two-resonance scenario. PDG p(1700) 1720 + 20 250 =+ 100
STAR Au-Au 1540 + 40 570 + 60

* Mass positions compatible with PDG values within ~2 0 S5t Single resonance 1463 £2 £ 15 M8 L6 L 14

» Mass peak widths agree with PDG values ALICE Pb-Pb p(1450) 1385+ 14 £36 431 £ 36 £ 82
ALICE Pb-Pb p(1700) 1663 = 13 £22 357 + 31 + 49
Mixing angle 1.52 £ 0.16 £ 0.19 (rad)
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Q? branching-fraction ratio

https://arxiv.org/abs/2404.17272 ALICE
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BR x cross section of Q9

https://arxiv.org/abs/2404.17272 ALICE
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» Bottom panel: Branching-fraction ratio
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Constraint to QY branching-fraction ratio

https://arxiv.org/abs/2404.17272 ALICE

CLEO

Belle

ALICE N

ALICE -

pp, Vs =13 TeV

— Light-front approach
EPJC 80 (2020) 11, 1066
Light-cone sum rules
PRD 106 (2022) 7, 074022
SU(3)f
PRD 109 (2024) 3, 033004

-=- CLEO
PRL 89 (2020), 171803

-=- Belle
PRD 105 (2022) 9, L091101

05 1 1.5

29.May.2024
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BR(QY — Qe* v,)/BR(Q) — Qn*)

* ALICE measurement in pp collisions is more
precise than CLEO, but less precise than Belle.

» ALICE results compatible with

-CLEO within1.0 0
- Belle within 2.3 o

» Further improvement expected with more data in
Run 3 and 4 of the LHC.
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Event-by-event flow vector fluctuation

https://arxiv.org/abs/2403.15213 a1 ICE

dN

rhe 142 Z vy (pr, 1) cos[n(p — ¥y, (pr, )]

va(pT, ) : flow magnitude
Y.(pT, n) : flow angle

Va(pr,m) = va(pr,m)etnlprn)

Fluctuation of position of nucleon in colliding nuclei
and of partonic constituents in the nucleon
— Event-by-event flow vector fluctuation

Initial symmetry planes
YRP

pr-dependent flow vector fluctuation

» 4-particle correlation approach allows us to quantify
flow angle and magnitude fluctuations individually.

vZ(pr)v2) /(v y2

- if A, < 1, flow angle fluctuation
- if Mf, < 1, flow magnitude fluctuation

— constrain initial state of heavy-ion collisions and
transport coefficient of the QGP
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Event-by-event flow vector fluctuation

https://arxiv.org/abs/2403.15213 g ICE

< [AOGE T o T o T oa] * Evidence of pr-dependent flow angle and magnitude
Pb—Pb ysy, = 5.02 TeV [ i 1 .
i LTRSS eewemmenges oo feeennwagenyoo-- flUuctuations at pr > 3 GeVie
® L
oeh =gt . | '- ]
N o e ] » Max. fluctuation at high p; in central collisions
D S A ] Sl FR ‘_“3_5_0_{ - As expected because of large position fluctuation
M B N M S R S,
[ ] ® ¢ N
0.9F -/ AMPTiEBEVISHNU e - 020 |
TRENTo+IEBE-VISHNU, 1/s(T) 02<p‘9f<5GeV/c
O51152253G3V5/ 05115225363\/5/ 05115225%3\24
pr (Gevie) pr (GeVIE) Pr(GeV9 e Hydrodynamic model (iIEBE-VISHNU) describes neither
< afAIGE o e e ey large flow angle nor large magnitude fluctuations at
[ Pb—PDb {5y = 5.02 TeV [ - . . . _ . .
e g emrseeng - NIGN P in central collisions quantitatively.
[ [ ) . [ ]
0.9F @ ALICE * ¢ F - ]
F [ JAMPT i i ]
O . — offer an improved understanding of the flow vector
S 1.4F 20-30% [ 30-40% [ 40-50% 1 ﬂU Ctuations
| O e A N e ®....% .. -,..3...3‘....'....! ..... ®...9..]
AMPT+EBE-VISHNU, n/s = 0.08
0.9F :: AMPT4EBE-VISHNU, n/s = 0.20 |
TRENTo+IEBE-VISHNU, 1/s(T) 02<p9f<5GeV/c
05 1152 253 35 05115225335 05 1152253 354
p; (GeV/c) P (GeV/e) p; (GeV/c)

29.May.2024 Daiki Sekihata (CNS, U.Tokyo) 11


https://arxiv.org/abs/2403.15213

Run 3 results

29.May.2024
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ALICE
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Run 3 status in 2024

ALICE

5 [ ALICE Performance, 2024, pp, Vs = 13.6 TeV '3 o[ ALICE Performance, Run 3, pp, (s = 13.6 TeV
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Charged-particle multiplicity density in Run 3
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« ALICE measured dN_,/dn in Pb—Pb at Vsyy = 5.36 TeV
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O \/sNN =5.02 TeV [PRL 116, 222302 (2016)]
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 Important baseline for the commissioning of the upgraded detector in Pb—Pb collisions
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Motivation of charm baryon-to-meson ratio
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I o T | o04f ﬂ}{& “e.'~.. 1 PYTHIA8.243, CR-BLC:
: og<p <4GeV/c(th|spaper) 003 F/ | _ \“.:""“-'_: -=-Mode 0 =:-Mode 2 =-:-Mode 3
02} % - E o :
. —fo— ] 0.2 .
| = - i e ]
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JHEP12 (2023) 086  p, (GeV/c) PRL 128, 012001 (2022) p_ (GeV/c)

 Limited prediction power of models for charm hadronization
-22%/DP ratio underestimated by models

- AL (< 22 /AT ratio overestimated by PYTHIA with color reconnections
« Higher mass resonances could contribute to enhanced charm baryon-to-meson ratio at the LHC.

» Calculations are very difficult, but get more attention due to recent results of charm baryons at the LHC.
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>0t (2520) /2271 (2455) ratio in pp at Vs = 13.6 TeV

ALICE
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pof 019l 17288 435 9 <S¢ F - T Belle (PRD 97, 072005)
- ] 2 ok T e*e, (s=10.52 GeV
DI 150 8<p <12GeVic — e _ } x Proma
C 7 L -+ o Direct
- 50 +(2520) . 151 [ T h
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- o = 1.2 MeV/c? (fixed) ] - —H_ | . -
5 Signal = 24758 + 1558 — 1.0 T | =
4000:11..4/\.\4..@ ——r T | A E E
= E E 0.5 I o
9 3000F - - -
S 2000% E [ i
m1000_— —; 0.0_IlllllllllllllI|III|III|III|III|III|III|I__
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0.14 0.16 0.18 02 022 024 026 028 p. (GeV/c)
M(pKnr) - M(pKr) (GeV/c?) T

. 044+ 500B collisions analyzed.
« First 2.7 (2520) measurement at the LHC

* Further inputs to charm-hadronization models
- PYTHIA8 Mode 0,2,3 are tuned to describe Af/D° ratio, but do not describe this data.
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p-p-/\ correlation function in pp at Vs = 13.6 TeV

am Co e e et - Evidence of three-body interaction from
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N— | _ ’
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I Eur.Phys.J.A 59 (2023) 7, 145 : nucle.
30 .
- 4 + Good agreement with Run 2
N I Py - EPJA 59 (2023) 7, 145 N,
20 ¥ . (2529 C(03) = H—2 -
_ 4 Nmixed (Q3)
10F B 0:=1\/~4; ~ 4~ 4
i 4 i
- I‘ .thi":'r:?-ﬂ* L e e 5, - R - s Three-particle correlation function incorporates
OO 01 02 03 04 0 5 06 0'7 - two-body interaction
' ' ' ' ' ' ' - genuine three-body interaction
Q, (GeV/c)
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ALICE upgrade projects

ALICE

ALICE 2 ALICE 2.1 ALICE 3
Run 3 Run 4
2022 - 2025 2029 - 203
pp, Pb-Pb, LS3 pp, p-Pb, Pb-
p-0, 0-0 |
ABOUT  NEWS FoCal & ITS3 ALICE 3

subdetectors

CERN’s dedicated heavy-ion physics experiment, ALICE, is upgrading its Inner Tracking
System and adding a forward calorimeter for the next phase of the LHC upgrade

25APRIL, 2024 | ByALICE collaboration

‘S

s
ALICE’s new subdetectors, Forward Calorimeter (left) a

29.May.2024

nd components of the Inner Tracking System 3 (right) (Image: ALICE Collaboration)

» Scoping Document close to completion

* R&D well underway, test beams of prototype sensors
ALICE 3 Lol: CERN-LHCC-2022-009

* TDRs completed and endorsed
by Research Board in March

* FoCal TDR
« ITS3 TDR

TOF

Superconducting R|cH
magnet system

Muon
absorber

Muon
chambers
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https://cds.cern.ch/record/2696471
https://cds.cern.ch/record/2890181
https://cds.cern.ch/record/2803563

FoCal: final test beam results of n-type Si pad sensors %

New test beam paper: https://arxiv. orq/abs/2403 13394

Tungsten plates | i
Si pad array

Coupled to HGCROCv2 PCB

FoCal-E mbdule

absorber LG layer

Pads

HG layer

Pixels

 Achieved expected performance for EM shower energy and
size VS Njayers
* Further tests with full stack in 2024

:'I"' | BLELVELEL N NLPUELI Y U T L Y ELERLE "'\""N"':
4 | ---- GEANT4 sim. =
E —rit 1
E & 1GeV
- G 2GeV
2_5':'_':.3Gev
F § 4GeV

n-type pad array
fabricated in BEL

w
3]

w

A AT

Mean cluster size

Deposited energy (MeV)

0.5

) I I | Ll el Ll | llk‘_r m—
o 1 2 3 4 5 6 7 8 9 o 1 2 3 4 5 6 7 8 9 el i ot s B s i e
Radiation length Radiation length e i
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https://arxiv.org/abs/2403.13394

ITS3 recent highlights

v MOSAIX (final sensor prototype) design advancing « Sensors
(silicon expected early 2025) - preparation of final sensor (ER2, “MOSAIX”) prototype

SUPPLIES - design well advanced, test system being prepared

SUPPLIES

SUPPLIES——
WOs: =—=1{ | .l __

SUPPLIES—[ |
1105 +—if 1|

RSU

SUPPLIES——
/0s «— |

SUPPLIES

* Mechanics
- preparation for final sensor modules
- all jigs ready, assembly hall and cooling system under preparation

LEC

e || Tie | Tie | Tiee | | Tiee | mice | e | f -

19.564 mm

POWE
RIGHT END CAP

TILE | TILE | TILE | | TILE | TILE | TILE

v three-layer assembly

4.5 mm 21.666 mm 1.5 mm

v quasi continuous test beams at PS
(Jul, Aug, Sep, Oct’23, Mar, May '24)

Cylindrical support structure: carbon sandwich

3ALPIDEs .§ 3ALPIDEs
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ALICE 3 detector for Runs 5-6 &

= Novel detector concept
« Compact and lightweight all-silicon tracker

* Retractable vertex detector with Rymin= 5 mm ALICE 3 LOI: https://arxiv.ora/abs/2211.02491

Absorber ECAL
Magnet RICH

» Extensive particle identification

* Large acceptance |n| <4 Muon chambers

» Superconducting solenoid, B = 2T FCT
« Continuous read-out and online processing
= Scoping Document in preparation

* Definition of reference configuration

» Scoping options: without ECal, reduced magnetic field (1T)
* Detailed assessment of resources and schedule

= Several test beams at PS/SPS this year

TOF
Tracker

Vertex detector

29.May.2024 Daiki Sekihata (CNS, U.Tokyo) 21


https://arxiv.org/abs/2211.02491

R&D for Outer Tracker

@)

ALICE

OT barrel design: Air cooling study:
» full-scale stave model

« air and water cooling studies
» mechanical support studies

s e
29.May.2024 Daiki Sekihata (CNS, U.Tokyo)

Automated module assembly:
» general-purpose die-bonder machine

» flexible printed circuit, sensor gluing and
interconnections

\
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R&D for RICH detector

« Target single-photon angle resolution: 6 mrad
* PS beam tests in Oct. 2023
- Aerogel
- SiPMs from HPK and FBK, various pixel sizes
- Radiator windows on SiPM
(TOF + RICH integrated concept)
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R8D for Muon Identifcation Detector (MID) %

ALICE
Beam test in July ‘23 at CERN PS
Considered technologies: % j, ﬁ ==
* Plastic scintillators (FNAL-NICADD, ELJEN EJ208, Protvino) + SiPM _ G C“/‘“ } "

PREEON vl |

 Multiwire proportional chambers (8 mm, 12 mm pitch)

* Resistive plate chambers

Test beam results meet target specification.

Scintillator response to inclined tracks
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https://iopscience.iop.org/article/10.1088/1748-0221/19/04/T04006

Conclusion

. ALICE published 8 papers since last LHCC meeting.
- Finalizing analyses of Run 2 data

« Several new preliminary results on Run 3 data prepared for SQM, LHCP, ICHEP
- dN,/dn, =2 | three-body femtoscopy, etc

« Good progress on upgrade projects
- After completion of TDR, moving towards production for ITS3 and FoCal
- Design studies and beam tests for R&D of future ALICE3 detectors
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