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JINR-ALICE group:

v' 14 physicists (7 — analysis, 7 — PHOS)

v" 3 PhD students

The ALICE Collaboration

Austria, 11, Azerbaijan, Bangladesh,
0%

Armenia, 4, 0% % 2,0% 4,
United Kingdom, 33, 2%

Turkey, 13, 1%

United Stgtes. 1%
Thailand, 35, 2% 113, 6%

Switzerland, 112, 6%

Sweden, 14, 1%

SrilLanka, 7, 0%
South Africa, 23, 1%

Romania, 30, 2%
Republic of Korea, 48, 2%

Poland, 82, 4%

Peru, 5. 0%
Pakistan, 37, 2%

Norway, 40, 2%
Netherlands, 60, 3%

Mexico, 53, 3%
Malta, 8, 0%

v' 1 expert for ROOT software upgrade and GRID computing management
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Brazil, 30, 2%
Ukraine, 12, 1% i Croatia, 10,

Bulgaria, 2,
0%
Cuba, 4, 0%
Czech Republic, 36, 2%
Denmark, 13, 1%

Finland, 10, 1%

Germany, 222, 11%

Greece, 6, 0%
Hungary, 29, 1%

India. 126, 6%

Indonesia, 16, 1%




A Large lon Collider Experiment %
Activities of JINR-ALICE group Sl

v Femtoscopy (Bose-Einstein correlations, Coulomb and strong FSI):
o analysis of two charged kaons correlations in pp, p-Pb and Pb-Pb collisions
o elaboration of the related analysis software

v" Ultra-peripheral collisions of heavy ions:
o study of vector meson photoproduction in p-Pb and Pb-Pb collisions

v' Development of the thermal model of particle production in pp and A-A collisions
v GRID computing and software activities
v' Participation in the ALICE maintenance and operation tasks

v' PHOS upgrade
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Actual (Run 3) configuration:

ALICE detector ALICE
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3D femtoscopic K*K* correlation analysis in Pb-Pb at 5.02 TeV CE

v Comparison with hydrokinetic
model IHKM [V.M.Shapoval,
Yu.M.Sinyukov, Phys.Rev.C100

—— (2019) 044905].

v Two cases of particlization

k; (GeV/e)

temperature (calculated with two
fom oz different E0S) were considered: 165
‘ MeV and 156 MeV.
v Both calculations are in a good
agreement with experimental data.

v" Precision of the experimental data does not allow distinguishing between
the two considered model scenarios.

v Both scenarios fail to describe R, in central collisions, the reason is
unknown for the moment, this is the best description ever achieved.

Reported at ALICE femto-meeting by G.R. on 15.12.2021.

G.Romanenko (PhD)
L.Malinina (supervisor)
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Vector meson photoproduction in UPC Pb-Pb at 5.02 TeV CE
s\ o1 pion invariant mass distribution v green — first BW
B fit with: — second BW
v" one Breit-Wigner (BW) function — Interference between
(left) two BWs

v' two Breit-Wigner functions with
Interference between them (right)

v"one resonance (left) is obtained: p(1450)

v' two resonances (right) are obtained: p(1450) and p(1700)

v' the best description is with two BW (better »°) —
Indication of presence of two p mesons

v Reported at ALICE UPC meeting by V.P. on 02.11.2021. V.Pozdniakov (supervisor)

/[B.Rumyantsev (PhD)
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Thermal model of particle production in pp and A-A collisions CE
Published in [S.Grigoryan, Eur.Phys.J.A57 (2021) 12, 328]

VS = 5.02 TeV -
o ALICE 05% ' ., K Model consists of 3 components:

—8— ALICE 40-50%

for
08[=o—CMS  0-5% o 1) Boltzmann-Gibbs thermal distribution — flow effect

—&5— CMS  30-50%
Bil e

f

2) Tsallis distribution ~; resonance decays
f

3) power-law form i QCD hard processes

Nuclear modification factor:
_ d®Npppp/dprdy
Rpppp = >
(Ncoll>d Npp/dedy
(No11) - number of NN binary collisions averaged over
PbPDb events of the given centrality and calculated in the
Glauber model.
Calculations are in a very good agreement with the ALICE
and CMS data.

Modification of the previous model version,
\ [S.Grigoryan), Phys Rev. D95 (2017) 056021].
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GRID computing and software activities %

Total CPU hours for ALICE jobs

The JINR ALICE GRID is a part of 7 Russian

ot e e fo ALICE o ALICE GRID Tier 2 Centers (RDIG — Russian Data
Intensive Grid).

2018-2021 o 2020 2021 2022

DISK CPU DISK CPU DISK CPU

o e \
ggg Sl v e | | 1200 12000 2000 13500 2300 15525

316 4488 316 4488 0 0

2017-2018 297 2631 314 3017 314 3017

180 2700 180 2700 180 2700
v JINR contribution (in percentages) decreased due to 168 2640 168 2640 168 2640

the 6 times increased contribution of Germany 113 641 113 641 113 641
v" JINR provides and increases storage (Th) and 158 3696 158 3696 158 3696
computing (CPU cores) resources for ALICE 210 7466 210 7466 210 7466

2642 36262 3459 38148 3443 35685

E. Rogochaya on behalf of JINR-ALICE group PAC2022 24 January 2022



A Large lon Collider Experiment %
Conferences i

v E.Rogochaya, “Determination of the strong interactions for hyperon-nucleon pairs
\ - 1 ”
// /7 with ALICE”, The 55th Rencontres de Moriond “QCD & High Energy
2K Interactions”, March 27- April 3, La Thuile, Italy, 2021.

v" V.Pozdnyakov, “Coherent photoproduction of p® vector mesons in ultra-peripheral
Pb-Pb and Xe-Xe collisions with ALICE”, XXVIII International Workshop on
Deep-Inelastic Scattering and Related Subjects (D1S-2021), Stony Brook
University, NY, USA, April 12-16, 2021.

LHC”, The 20th Lomonosov Conference on Elementary Particle Physics, Moscow
e State University, Moscow, Russia, August 19-25, 2021.

6} v' V.Pozdnyakov, “Recent results on ultra-peripheral collision studies with ALICE at
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ALICE publications with key contributions from the JINR-ALICE group: q,7cE

v’ “Investigating the role of strangeness in baryon-antibaryon annihilation at LHC”, ALICE Collaboration
(S.Acharya et al.), arXiv:2105.05190, 2021, submitted to Phys. Rev. Lett.

v' “Exploring the NA-NX coupled system with high precision correlation techniques at the LHC”, ALICE
Collaboration (S.Acharya et al.), arXiv:2104.04427, 2021, submitted to Phys. Rev. Lett.

v “Kaon-proton strong interaction at low relative momentum via femtoscopy in Pb-Pb collisions at the LHC”,
ALICE Collaboration (S.Acharya et al.), Phys.Lett.B822 (2021) 136708.

v' “First measurement of coherent p® photoproduction in ultra-peripheral Xe-Xe collisions at /syy = 5.44 TeV”,
ALICE Collaboration (S.Acharya et al.), Phys.Lett.B820 (2021) 136481.

v “K2K? and KIK* femtoscopy in pp collisions at \/s=5.02 and 13 TeV”, ALICE Collaboration (S.Acharya et al.),
arXiv:2111.06611, 2021, submitted to Phys. Lett. B.

Other scientific activities:
E.Rogochaya is one of the two ALICE femto-PAG conveners until the end of 2022.
K.Mikhaylov (chair person) and E.Rogochaya participate actively in Internal Review Committees (IRC) of
various ALICE publications.
v JINR Institute Review of one of the ALICE publications.
v' Participation in the ALICE-ITS-Upgrade and ALICE central shifts.

i
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PHOS ALICE

v" Currently it consists of PoWO, (PWO) rectangular crystals, 22x22x180 mm3, with photodetector — the
Hamamatsu avalanche photodiodes (APD) with the active area of 5x5 mm?.

v" To increase the light yield of the PWO crystal (by a factor of 3) and to reduce the electronic noise, the PHOS
modules were cooled down to -25°C (stability ~0.2°C).

v' Extensive R&D was performed during 2012-2020 for PHOS upgrade aiming to significantly reduce the time
resolution of PHOS from 4-5 ns to less than 500 ps.

v" Various APD and silicon photomultipliers (SiPM) with new readout electronics were tested on the CERN PS and
SPS beams.

v" The final decision was taken in the beginning of 2021 to use large area SiPM detectors.

Entries 1980

v Beam tests of the chosen option were performed on October 2021. Mean 3.5

Std Dev 358
%2 / ndl 40.67/8

v" Excellent time resolution of 100 ps was achieved for 2 GeV beam : Constant 3365+ 11.2

eNergy. e
v" PHOS upgrade proposal will be prepared and submitted to the X

Collaboration by the PHOS ALICE team in 2022.

™ I -
500 -1000 500 0 500 1000 1500

154
Time difference of SiPm_10 and start countert_SiPM - t_s1, ps
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Summary ALTGE

v JINR-ALICE team
o carries out successfully physical analyses of experimental data on femtoscopic correlations
In pp, p-Pb and Pb-Pb
o studies vector meson photoproduction in ultra-peripheral p-Pb and Pb-Pb
o constantly improves the three-component theoretical model of particle production

v" All analyses results were reported at ALICE meetings and the finished ones were prepared for
publication in peer-reviewed journals.

v JINR ALICE GRID facility continues to provide stable computing operation and steady
Increase of its capacity.

v' PHOS: Excellent time resolution of 100 ps was achieved with large area SiPM for 2 GeV beam
energy.
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Plans for 2022 Sl

v" Publish the paper on 1D femtoscopic analysis for K*K- correlations in Pb-Pb collisions at 2.76 TeV.

v Publish the paper on 1D femtoscopic analysis for w*r* and K*K= correlations in pp collisions at 13 TeV with event
shape selection.

v' Prepare paper proposal on 1D and 3D femtoscopic analyses for K*K= correlations in Pb-Pb collisions at 5.02 TeV.
v" Finalize 3D femtoscopic analysis for K*K* correlations in p-Pb collisions at 5.02 TeV.

v Continue the analysis of vector meson photoproduction in ultra-peripheral Pb-Pb collisions at 5.02 TeV.

v' ALICE GRID support in the JINR computing system.

v' Participate in the ALICE shifts and service tasks.

v’ Participate in preparation and submission of the PHOS upgrade proposal to the ALICE Collaboration.
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ALICE

THANK YOU FOR YOUR ATTENTION!

E. Rogochaya on behalf of JINR-ALICE group PAC2022 24 January 2022 14



A Large lon Collider Experiment

Backup: ALICE schedule

2021 2022
4

MAY JUN JUL AUG SEP OCT NOV DEC JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC: JAN FEB MAR APR

pa— ﬁ Construction, assembly, commissioning ‘ bea m test
Work on services |

TPC, beampipe, MNF ’- —= I Reinstall TPC, beampipe and Miniframe ' - ITS installation mid March — mid May

v - Installation of FIT-A mid June
m; o iR Ll - global commissioning (~16 weeks) start on 12 July
| RRB October 20

RRB April 21 (m e — ITS?MFT/FITstandalonetests

Commissioning (global runs w shifts) Global Commiss. i )
; & —— s2end1¥Nov

.. LS2end 1% Feb ‘22

Covid travel restrictions = Remote Operation Sites (~50% of shifts)

VAN

p AN, 4

2020 2021
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Backup: LCMS Sl

C(Qout» (side’ QIong) =1+ kexp(_Rgutqgut _Rszide qgide _Rlzong qlzong)
correlation strength A represents a fraction of correlating particles emitted by independent
sources,

Routs Rside» Riong Characterize the size of the emitting source and are defined in the

Longitudinally Co-Moving System:

long || beam direction
out || pair transverse momentum k-
side 1L (out,long)
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Backup: Ultra-Peripheral Collisions N

v UPC occur when ions collide at impact parameter b
greater than sum of nuclear radii — UPC are -
Induced reactions

v' vector meson photoproduction (y-Pomeron exchange)
can occur either coherently off whole nucleus (p~30
MeV/c) or incoherently off nucleons (p;~300 MeV/c)

v" in »~induced reactions, the y can be represented as a coherent superposition of hadronic
fluctuations (mainly p, ® and ¢) that subsequently interact with the target

v large charges of colliding ions — production of huge y fluxes — UPC can be accompanied by
another y exchange — EM nuclel excitation — neutron emission which can be detected (in
ZDC) together with scattered vector meson
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v Ongoing works:
o R&D on new FEE (continuation of work started in
2014)
o R&D on photodetector choice and test beams
o R&D on new mechanical construction
o preparation of PHOS Upgrade TDR
v" Designing and manufacturing FEC (2021-2025)
v Adapting and manufacturing RU for PHOS FEC (2021-
2024)
v Procurement of photodetectors (2023-2025)
v" Designing and manufacturing new PHOS module
mechanics (2021-2025)
v Reassembling the PHOS modules during LS3 (2025-2026)

PHOS upgrade schedule (aiming Run 4)

ALICE
v" Kurchatov Institute/Moscow — coordination, new FEE

development and production, testing of prototypes

v IHEP/Protvino — new FEE development and production,
readout unit development and testing, new mechanical
construction development

v" MIPT/Moscow — performance studies, FEE production

v" VNIIEF/Sarov — development of new mechanical
construction, upgrade of cooling system, DCS development

v" JINR/Dubna — new FEE development, testing of prototypes

v National Centre for Nuclear Research/Warsaw —
photodetector procurement, FEE production

v' Other institutes are welcome to join!

Project cost estimate breakdown (kCHF)

R&D excluding already accounted in 2012-2020
30

SiPM
Preamplifiers

FEE | 150

Readout units
Mechanics and Cooling system

Total

50

Construction

600
130
1300
240
100

2370
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