


3agauu rpynnbl MAAD B 2021 roay

pynna MUA®: H. Bypmacos, B. l'yzen, M. XKanos, B. UBaHoB, E. KpbiweHb, M.
Manaes, B. HukynuH, E. PowuH, A. Pabos, B. Pabos, tO. Pabos, A. XaH3aaees

Yyactmne B 06paboTKe AaHHbIX N0 POTOPOKAEHMNIO BEKTOPHbIX ME30HOB B YNbTPaA-
nepundepunyecknx p-Pb n Pb-Pb ctonkHoBeHUsAX, BKAKOYAA NpoBeaeHUE COOTBETCTBYHOLLUX

TeopeTUYeCKMUxX pacyeToB
NccnepgoBaHmne BO3MOXKHOCTEN nomcka HoBou dum3nkm B UPC Ha getekTtope ALICE 3
Yyactmne B 06paboTKe AaHHbIX MO POKAEHUIO KOPOTKOMKMBYLLIMX PE30OHAHCOB
Pa3paboTka cuctembl otbopa cobbiTmm ana Run 3

YyacTue B peMoHTe 1 anrpenae TPeKoBbIX Kamep MIOOHHOIO CNEeKTPOMETPa U BEPLUMHHOIO
TpeKkepa MIOOHHOTIO Naeya

Yyactmne B cmeHax (27 cmeH)



Upgrades for Run 3: reminder

Pixel Muon Forward Tracker

NN

... and much more:
* Fast Interaction trigger

* New Online-Offline systems

* Readout upgrade of all detectors

Main goal:
* Record minimum-bias Pb-Pb data at 50kHz (~ 1 kHz in Run 2)
e Collect 13/nb in Run 3&4 = x 100 minimum bias statistics wrt Run 1&2 3



MFT: mioOHHbIN popBapAHbIN TPEKep

* HoBbIN AETEKTOP ANA PEKOHCTPYKLUMM
BTOPUYHbIX BeplwuH (e. g. B = J/Y)

* 936 ALPIDE sensors (0.4 m?)

e 280 ladders

* 5 ANCKOB NO 2 NI0CKOCTHU

e ~ 500 M nukceneun

e -3.6<n<-245

= B ) P e 3
Bknag v orBeTcTBeHHOCTb MUAD:
* YyacTtme B NpOU3BOACTBE N TECTUPOBAHUM MOAY/IEN

* XonoaunbHaAa yctaHoBKa: obecneuynBaeT cybatmochepHoe
[ABNEHUE OXN1axKAatoLLen Boabl B AeTeKTope
(= 3aWwmTa OT yTeyeK)



Anrpel‘z'lp, TpeKOBblx Kamep MIOOHHOrO nJjeya

p_.- -

3auem:

YBenmyeHme CKOPOCTM CYUTbIBAHMA Ana paboTbl B yCA0BUAX
BO3POCLLUEN CBETUMOCTHU
Mepexon B peXXnm HENPEPbIBHOIO CYNUTbIBAHMUS

Hapo Bcé nomeHATb:

Front-end

Readout

Cuctema nuTtaHuA (Tok Bbipoc b6onee, yem B 2 pasa)
OnTunyeckne kKabenu (bbino 20, ctano 675)

Pa6oTbi rpynnbl MUAD B 2021 roay (> 1 uenosek/roa):

OTnagKa M HaCTPOMKA CYMTbIBAOLWEN SNEKTPOHUKMU
MpoKnagKka M NOAKNOYEHME OMNTOBONOKOHHbIX Kabenen u
Kabenen nuTaHmA

MpoBepKa 3N1EKTPOHMKM KamMep Ha Wwymbl U paboTbl no
NOAaBNEHUIO YPOBHA LLIYMa, NEPEMOHTAX GUNLTPOB NoAaUM
BbICOKOBO/IbTHOTO NUTAHUA

YCTaHOBKA AOMOJHUTENbHbIX PAAMATOPOB OXNAXAEHUA Ha
npMemonepeaaTymkm ontmyeckoro cmrHana (VTRx)



Pilot beam

ine ev display
e = 128 orbits ~ 6 collisions




Detector performance

 HabpaHo 60 msiH cobbITUM

Online reconstructed TPC dE/dx vs. momentum
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Mpamoe HabnloaeHUe apdpeKTa MEPTBOro KOHyCa

MNMpeackasaH 30 net Hasaa B NMUAD:
Dokshitzer, Khoze, Troian, J. Phys. G17 (1991) 1602

('...)

Fully reclustered jet

.........
.........

Dead-cone effect
Gluon emissions are
suppressed in a cone

with g, = m(]/[{}eudm!nr

= Charm quark
®* Gluon emission vertex
~~ Emitted gluon
8,>0,> ...> 6

ERadnnor,I P e 2 ERan‘mfor,S

ddPeKT MEPTBOro KOHYCa: NOAAB/IEHNE NCMYCKAHUSA TTIIOOHOB TAMKENbIMU
KBapKamu B 06/1aCTM Manblx yrnoB

Cm. poknap 0. JoKwunuepa Ha cemmHape OPBI-OTO 14 oktabps 2021 r.
ALICE, arXiv:2106.05713. Submitted to Nature
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- - - SHERPA LQ/inclusive

SHERPA no dead-cone limit
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Coherent p° photoproduction in Xe-Xe UPC

y*

z

y*

do/dy(Xe+Xe — Xe+Xe+p') (mb)

ALICE, PLB 820 (2021) 136481
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photoproduction allows for the study of shadowing mechanisms in the soft regime:
approximately linear A dependence

models based on inelastic Gribov-Glauber shadowing (GKZ, CCKT) reproduce the
measured cross sections

GKZ = Guzey, Kryshen, Zhalov, PLB 782 (2018) 251 11



Coherent J/ photoproduction in Pb-Pb UPC

Pb Pb

Pb Pb
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|t|sz2
Probing low-x gluon PDFs in the nucleus

Comparison with the impulse approximation (no nuclear effects) allows
for extraction of the gluon shadowing factor: R,~ 0.65 at x~103

t-dependence is sensitive to transverse gluon distribution

y-dependence: Guzey, Kryshen, Zhalov, PRC 93 (2016) 055206
t-dependence: Guzey, Strikman, Zhalov, PRC 95 (2017) 025204 12



HoBble orpaHuYeHnsa Ha AAEePHYIO IMIOOHHYIO NIOTHOCTb

[MpoBeaeH CTaTUCTUYECKUN aHANN3 BCEX
AQHHbIX N0 KOrepeHTHOMY GOTOPOKAEHUIO
J/Y B UPC npu sHeprum 2.76 TaB (ALICE,
CMS) 1 5.02 TaB (LHCb, ALICE)

daKTOp AAEPHOro NoJaBneHus onpeaeneH C

TOYHOCTbIO, 3HAYNTENBHO NPEBOCXOAALLEMN
TEKYLLYI TOYHOCTb onpeaeneHna aaepHom
MIFIOOHHOW NAoTHOCTU (cm EPPS16)

[aHHble, nony4yeHHble B UPC, 6biaun
BKAtOYEHbI B napameTpusauyunto EPPS16 ¢
ncnonb3oBaHnem bamecoBckoro metoaa
CTaTUCTUYECKOro B3BelwmBaHMA (Bayesian
reweighting)

04 F -
0.2 F -
0 Fit to Run 1 and 2 data )
EPPS16 —-—--
-0.2 | EPPS16 (rew.) - -
107 107 107 107 10

V. Guzey, E. Kryshen, M. Strikman, M. Zhalov,
PLB 816 (2021) 136202



Pe3oHaHCbl: XpOHOMETPbI aAPOHHOM ¢a3bl

[1Be da3bl AAPO-4epPHbIX CTONKHOBEHUN:
e KBapK-rnooHHasA Nna3ma
 AJAPOHHbIN ras

e (\ng

Re e-5C2 Regenerano n

Bpems *KM3HU pe30HaHCOB CPAaBHMMO C TUMNYHbIMU BPEMEHAMMU
3BOJIIOLMN 54P0-A4ePHbIX cToNKHOBeHU (~10 fm/c)

- MN3yyeHne pe3oHaHCOB NO3BONAET CYAUTb O BPEMEHM
CyLW,ecTBOBaHWA aapPOHHOU ¢a3bl

T Lifetime [fm/c]: p[1.3] < K*[42] < A*[12.6] < E™[21.7] < ¢[46.2]

p%/m (x12.0)

ALICE Preliminary
® p-Pb Y5 = 5.02 TeV

O Pb-Pb {5, = 2.76 TeV . e e,
O Pt b0t Ongoing activities:
& Xe-Xe 5y, = 5.44 TeV

ALICE * Systematic study of resonances in PbPb/XeXe and in

/A (x0.6) * pp {5 =276 TeV

00 5 7Tev pp/p-Pb as a function of multiplicity and event shape

E * p-Pb |5, = 5.02 TeV
| e * Study of the internal structure of f0(980) resonance
*Xe-Xeﬁ=5.44TeV

A M 20008 |  gran * Search for heavier resonances: Lambda(2012)

* pp s = 200 GeV

e o | Sl e * 4 papersin preparation
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Pa3pabotka KoHuenunn HoBoro aetekrtopa ALICE 3

Npesa: KoOMNaKTHbIN CUIMKOHOBbLIM Superconducting RICH TOF
AeTeKTop magnet system

— Uenb: pan 5+ 6 (>2031)

— paanaumoHHaa aavHa: 0.05% X,/cnoi
— 6Honblon akcenTaHc: |n| <4

— pyot1 20 M3B

Cm. NoApOobHbIN AOKNAA HA CEMUHApE
O®B3 19 aHBapa 2021

3HauuMTeNIbHbIN Nporpecc B pa3paboTke
KOHUENUUN AeTeKTopa U PU3NYECKOMU
nporpaMmmbil

Letter-of-Intent npakTnyecku rotos, MAET
obcyxaeHune c LHCC

Bknapg NMUAD: pazagen no pmsmke 3a
npegenamu CTaHAapPTHOW moaenu

Muon

absorber
Bo3amoxHoe yyactue NMNAD B geTeKTopax:

— MooHHaa cuctema
— ECAL FCT

Muon
chambers

15



Light-by-light scattering in UPC

Pb

Pb
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N3mepeHus B ATLAS n CMS orpaHuyeHbl obnactbio bonbwmnx macc: M, > 5 GeV

ALICE 3 no3BOAUT NpOBECTU U3MepPEHUA B 061aCTU MablX Macc

OcHOBHOM $OH B 06/1aCTU MabIX MacC: HEKOPPENMPOBaHHble Napbl $OTOHOB U3

poxkaeHua r® nap: r°r® > yyyy

PRD 99 (2019) 093013




Axion-like-particle searches in UPC

Existing constraints from JHEP 12 (2017) 044
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e ALICE 3 no3BONUT NPOBECTU M3MEPEHUA B NJIOXO NCCNeA0BaHHOM 0b6nacTu
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Tau g-2 in UPC

Pb+Pb—Pb+Pb+1t
Vsyn = 5.02 TeV

—a,=+0.1
—a,=0
~a,.=—0.1

a, = (g, - 2)/2

8 10

12 14
m.. [GeV/c?]

Tau g-2is (mt/mu)2 ~ 280 times more sensitive to BSM than muon g-2

Short lifetime = spin precession methods not applicable.

But ditau production cross section is sensitive to a,

Strongest constraints by DELPHI in ete”

~0.052 < ar < 0.013 (95% CL)

EPJC 35 (2004) 159

SMEFT predictions

DELPHI

ALICE 2.7 nb™, 5% sys

ALICE 2.7 nb™, 3% sys

ALICE 2.7 nb", 1% sys

A =140 GeV

A =250 GeV

PP R SR B
-0.08 -0.06 -0.04 -0.02 0

Mbl MOXKeM yAy4dLWNTb Npeaensl

Ha a, B Pb-Pb UPC Ha paHHbIX,

— e+e_’r’r

oXuaaembix B KoHue 2022 roaa
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Upcgen: reHepaTtop nentoHHbiX nap B UPC

* JlBe OCHOBHbIX UeNu:

— MopgennpoBaHue PoXKaeHUA NENTOHHbIX Nap C
NPOU3BO/IbHbIM 3HaY€HNEM aHOMa/IbHOTO

[lpeKpacHoe cornacue ¢ A4aHHbIMM
ATLAS no poxaeHuto aumiooHos B UPC

MArHMTHOIro MOMEHTA > 1k Pb—Pb, Vs =5.02 TeV
o & — _ i
— KoppeKTHbIN yyeT agepHoro dopm-hakTopa 2 L Py <2GeVie, 1.6 <y, | <24
= B — ph>4GeVie,n | <2.4
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S 107 —_—
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2 — asu |
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z - o O 1.5F
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by [fm] 0.5 :
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* N. Burmasoy, E. Kryshen, P. Buehler, R. Lavicka, e-Print: 2111.11383 [hep-ph]



https://arxiv.org/abs/2111.11383
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