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Introduction

Experimental apparatus

Measurements in Run 3

— T, K, p spectra in UPC at \/SNN =5.36 TeV

— Strangeness production in UPC at \/SNN =5.36 TeV

— Charm production in UPC at \/SNN =5.36 TeV

—  Exclusive t pair production in UPC at Vs, = 5.36 TeV

Summary



Ultra-peripheral collisions (UPC)

Impact parameter b >R, + R,
= Hadronic interactions suppressed

Photon induced reactions:
= Well described in Weizsacker-Williams

approximation
Photon flux ~ 7% (Z,,, = 82)

=  Maximum photon energy at Run 3:

" M= yhc/R = 80 GeV
Photon virtuality at LHC
= Q%= (hc/R

nucleus

" 405 W, <900 GeV

)2 = (30 MeV)? |
Photo-nuclear c.m. energy, W 2= 2E\ M, e?” "

" large y-induced interaction cross section

Clear signature:
= Low detector activity
= Rapidity gap(s)
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Classes of processes

= Exclusive processes (no colour exchange)

+ Pb Ph™ R .
A A —— b e P PBY
* §§g:p gap %\\\R gap 1L 3 gap | 11
2 . e t T
& O 2 .#ﬂ /\ ! ¥ . > E ¥
H ], el 1 Ph Phb Ph_..p—- ' . Fh'™
Electromagnetic rt Pb Photoproduction
dissociation (EMD) Pomeron —Pomeron Coherent or Double photon exchange
single or mutual CEP Incoherent
" |Inclusive processes (with colour exchange)
= Photon itself N % o b 2 " w Virtual excitation of
. ¥ %
takes part in the R

the photon
= Participants of the
hard scattering:
" gq-bar pair
= multiple gluons

hard scattering l

Direct production Resolved production
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Motivation

= Studies of gluon structure
= Different proton <> nucleon PDF
— Gluon shadowing (destructive interference at low x; caused by coherent multiple
scattering)
— Gluon saturation (equilibrium between gluon splitting and recombination)
— Saturation scale enhanced for nuclei by factor A/3: (Q*)? = cQ,? [A/x]*/3
= Heavy flavour — probe nuclear PDF in large phase space down to xz ~ 10
= Collectivity in small systems in UPC
= Disentangle initial state effects from QGP-driven behavior
Fig. from A. Ogrodnik
& — Eskola et al.: Eur. Phys. J. C 82 (2022) 413
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ALICE ALICE: JINST 19 P05062 (2024)

ALICE in Run 3

main - - ‘_ - v m YA FTO
ZDC
l !FDD
15 ) = * % _J— ZDC
ITS 18/
—-_
TPC
TOF

= Central Barrel tracking

(% u h7) ] Fozward t;asc king () = Diffractive detectors
— <09, 0< @p<2% — -4<1n<-c. L
— Iszl- silicon de’ipector — Absorber ~ ::\T/% su.n'fcl-llllaior coum;er
— TPC - gas drift detector — Muon tracker (8) B ZDC-Ss;Irr:n;)IiangZaCI?)urianrter
— TOF - resistive plate — Muon trigger (10)
chambers — Muon Forward Tracker (9) Vertex
= PID: TPC, TOF _ Dipole magnet - 175
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Event selection

ALICE

\_‘* | ‘_ A _' B

= Continous (trigger-less) readout
= Rapidity gap on one side only
— Single Gap C side: (FTOA OR FVOA OR ZNA) AND (!FTOC AND !ZNC)
— Single Gap A side: (FTOC OR ZNC) AND (!FTOA AND !'FVOA AND !ZNA)

TPC || < 1.7 FV0-A
22=p=51
TRPC, TOF |7 = 0.9
FTO-C FTO-A
dd=np=-23 3B=n=<5h

ITS outer: |n| < 1.3

ITS Inner: | < 2.5
=I:| i i i i |5 i i i i .'!I i i i i _| i i i i |l[|' i
Pseudo-rapiditv n
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(P ALICE detectors’ performance in Run 3

ALICE

ALICE Performance, Pb—Pb, \'s, = 5.36 TeV
Gap A-side, 3.5<n<4.9
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ALICE Performance in Run 3

x1
o C
% 10 -";;4500:_ UPC Pb-Pb (y + Pb — X), {5, = 5.36 TeV
= 18 = n Pseudorapidity gap 3.5 <n < 4.9
- o - Primary vertex tracks
2 45 4000— p, > 100 MeV/c
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= : :I._ C
N 1258 , 3000—
T 10 - Target
10 T8y 2500—
RE - nucleus
102 2000 gjde
6 —
1800 T e 0 002 0406 08
4 n
10
2 % L L L L L L
OEE i.i:: Ay S R : £ _ Z-:‘ é | ALICE Performance
L.l L1l I L1l I L1 I L1l I L1l L1 I L1l I L1 I L.l R 3, Pb'Pb = 5.36 T V
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ZNA energy (TeV) ]
_ _ 3.5<n<4.9
= Clear separation between neutron classes in ZDC: ]
= 0OnOn, XnOn, OnXn, XnXn - 1
= Asymmetric rapidity distribution due to gap % M :
requirement on one side ; ““”““”“MWWM“”WM
— better detector and continuous readout L ‘ L
+ . 50 1 00 1 50 200 250 300
= FTO threshold tuned to 1 or 2 e* production FTOA ampitude [ADG channel]
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(P ALICE detectors’ performance in Run 3

ALICE
= 1000_| T & AT el 11T T i ca B
S _f £ . w11
o 900 ALICE Performance o
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= Excellent tracking capabilities

" |nformation in TPC and TOF in complementary particles momenta
= Downto p =100 MeV/c

= Various particle species from electrons to tritium
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Inclusive particle production

ALICE

= Fully corrected yields of «, K, p in inclusive photonuclear reactions
= Rapidity gap on the photon side
= Spectra compared to STARLight (photon flux) + DPMIJET (nuclear breakup)
— Good descriptions of «t
— Strangeness unde'rpredlcted TCM: A.Bylinkin and A. Rostovtsev,
— Baryons overpredicted Phys.Atom.Nucl. 75 (2012) 999-
. 1005, Yad.Fiz. 75 (2012) 1060
= Spectra well parametrised by Two Component Model (TCM) 5 v and & (20°2) 106
— Integrated yields and <p;> extracted Eur.Phys.).C 74 (2014) 5, 2898
— <p;>agrees with trend of pp and Pb-Pb &, [T, icepreiminary - auce T
:5 | ®pp,Vs=13.6TeV Opp,Vs=13 TeV ]
ALICE Preliminary, Pb-Pb UPC  |s = 5.36 TeV S | PD-PDUPC, 5, =536 TV 0 p-Pb, 5= 5.02TeV i
- ~ ™ W Pb-Pb,|s,=502TeV (2 0 Pb-Pb, {5 = 5.02 TeV (r, K, p) |
"\G +m4w = STARIight + DPMJET Q 2 B ]
= 1 +K"+K = STARIight + DPMJET L ==
S = +p5  — STARIight + DPMJET B & 7
% B 1 5; ‘$(H{:ﬂ:@'ﬂ?‘{u} | " = ;
gx T ol 70 . Cgmn PP
%10_15_ i H‘ﬁ 'm%@w o EDJ i
2 - - % P ‘ u] -
1—20 - 11— ° #@ N
: @ ooe  K+K
1072 - % M s = -
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Particle production ratios

ALICE
= Ratios up to pr = 2 GeV/c ALICE Preliminary, Po-Pb UPC |s = 5.36 TeV
: : : o 0.45¢
* MC failed to describe ratios Y
. . L. C F +% — STARIight + DPMJET {
— Like (expected) in pp collisions D 0.350 N | i
> E p_+ﬁ — STARIlight + DPMJET
= Compared to other systems o3 T i ; *
.. 0.25 |n<09
— K/m: y-Pb shape similar to p-Pb and ook
Pb-Pb 0150
— K/m: y-Pb lower than other systems 0.1F-
p/m: y-Pb shape similar to smaller 0.05E
systems (p-Pb or pp) %02 04 06 08 1 12 14 16 T8 2
[N (GeV/c)
ALICE Preliminary, Pb—Pb UPC \s,,, = 5.36 TeV ALICE Preliminary, Pb-Pb UPC \s,, = 5.36 TeV
o 0.5¢ o 0.5¢
S E V5o = 5:36 TeV {5, = 5.02 TeV S 3 (5= 5.36 TeV {5, = 5.02 TeV —T"
< 0.455 K+K. {pb-—Pb UPC -Pb, 0-5% < 0'455 K*+K Pb-Pb UPC  $Pb-Pb, 0-5%
5 04F mwt te ~+ 5 04f Tt +
EO.BSE—%: [Po-PoUPC  fp-Pb, 0-5% —?—T—%_ EO.SSE—EPJ;E |Pb-Pb UPC *Pb—Pb 0-5% + { ‘_¢_
03 <09 ; —%—”‘{"—*—Ti | 03C In<03
0.25F ++++ 0.25F ++'°" :
0.2F A + _q,_“{”{’" 0.2 o f _0_+
0.15E . _#_-¢—+4 cgp b 0.15E- +He RURRE {
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Multi starange hadron
reconstruction topologies

= VY- weak decay of neutral
particle into pair of charged
descendants (V-shape decay)
- K> mrlds]
— A( A)>pn( pnt)[uds]
= (Cascade —weak decay of

charged particle in to V° and
charge particle

— E () > A1 ( Ar*) [dss] g Bt S
S N P ’
— QO () > AK( AK*) [sss] 7/ --7E7) | |
Poair /| DA, ITS, ITS, ITS,
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Signal extraction

Invariant mass of K%, A and =

intervals

in p;

Two Gaussians (signal) + polynomial

(background)

Signal integrated within 5 o
Acceptance and reconstruction

efficiency corrected

Feeddown for A not taken into account
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Strangeness and collectivity

ALICE
KOS mesons and A baryons Spectra Dxm 12 T T T [T T T T [T T T T[T T T T[T T T T[T T T T[T T T T [ TTTT ||7
measured in inclusive photonuclear S L ﬁtl(;ipﬁgm\f@ ey ]
. |’2 . syst. -0, Syn = - e ]
reactions : [ syst. uncorr. - A/Kg (MB, SGA) i
Baryon/meson enhancement at the =~ 08 . AKE pPb {5, = 5.02 TeV

Intermed Iate pT 60-80%, PLB 728 (2014) 25

Similar shape to ratio in low
multiplicity p-Pb collisions

v-Pb and p-Pb spectra are closer when
moving from minimum bias (MB) to
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. . ] ] T
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o . . . N B ¢ stat. ALICE Preliminary ]
y-Pb collisions are ruled mainly by = 10 [ Jea Pb-Pb, UPC {5, = 5.36 TeV
Vector Meson Dominance model © o F Eemwen e uk? (M SGA) ]
— effectively hadron-Pb collisions ~ 08 . VKS p-Pb {5, =5.02 TeV 7

- 60-80%, PLB 728 (2014) 25 -

0.6 ]
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® First measurement

Counts per 0.4 MeV/¢?

0.2

Inclusive open charm photoproduction

of open heavy

flavour in UPC in

ALICE

DO — K7t
D* > Kt rt*
Dt — DO x*
AF—->pKr

LI B B B B B R B B B B N S

ALICE Performance
Pb-Pb, |5, = 5.36 TeV
UPC (y+Pb — D*+X)

D**— D°r* and charge conj.

¢+ Data
---=. Background
- — Total fit

2025-09-24

Counts per 6 MeV/¢?

x10°
:3 -

Counts per 5 MeV/¢?

¢+ Data
= Total fit
«»xs Comb. background
- Refl. + comb. background

0<p” <0.75 GeVic

ALICE Preliminary
Pb-Pb, UPC |s, = 5.36 TeV
Pb+y — D°+X

D'— Kt* and charge conj.

1
1.65

1.75 1.8

10°
1.7F
F  ALICE Performance
16 Pb-Pb, \s,, =5.36TeV
F UPC (y+Pb — D*+X)
1.5 D'— Kntn+and charge conj.
1.45— ¢ Data
- -...Background

[ — Totalfit

My, (GeV/c?)
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ALICE

F ALICE Performance
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1.1 Pbsy —AY (Rg)+X
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.
e,
.....
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Inclusive open charm photoproductlon.

ALICE
" p;spectrum of D° meson down to p; =0

—allow for mean p; extraction
= CGC model (GELM) reproduces the shape above ~1 GeV/c
= Agreement between CMS and ALICE
— Data <p;>=1.476 £ 0.026 (stat) = 0.048 (syst) GeV/c
"= Mean p; not described by models

= Comparison for mean p;in a range O. 2 to 12 GeV/c
— Data <py>=1.593+0.056 GeV/cs 2 10° | | ALICEI F;rellir'nir:alry' o

— GELM <p;>=1.403 GeV/c E Pb-Pb, UPC {5, = 5.36 TeV
— GBW <p;>=1.821 GeV/c i RN \ y+Pb — D"+X and Pb+y — D"+X
- Data

— rcBK <p>=1.931 GeV/c
[+7] CMS Preliminary (norm. 2-12 GeV/c)

— GELM (norm. 2-12 GeV/c)
— GSS (GBW) (norm. 2-12 GeV/c) T3
== GSS (rcBK) (norm. 2-12 GeV/c¢) .

NPT R R BT B S
0 2 4 6 8 10 12

P, (GeV/c)
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GELM: arXiv: 2503.16108 (2025).
GSS: Nucl. Phys. A976 (2018) 33. 10°°
CMS: CMS-PAS-HIN-24-003 (2024).
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Exclusive T pair production

ALICE

T pair photoproduction in Pb-Pb UPC — Cross section

scales with Z4

T leptons decays quickly and can not be observed directly
— Difficult due to at least 1 v in each t decay

Sensitive to anomalous magnetic moment: a,=(g—2),/2
— a,2" =0.0009*0-0032 ) .. (CMS-PAS-SMP-23-005 (2024))
— a.°M=0.00117721(5) (Mod. Phys. Lett. A 22, 159 (2007))

Cross section and t kinematics sensitive to a,
— L. Beresford and J. Liu, PRD 102 (2020) 113008 .
— M. Dyndat et al,, PLB 809 (2020) 135682 T decay topologies:

— Burmasov et al,, arXiv:2203.00990 (2022) = 1 prong+1prong (e+e, e+u/m)
» 1 prong + 3 prong (e+3m, u/m +37)

Pb

Ph } I)I)l*]

- ALICE Performance n ALICIIE IPlerlfcl)rHahéel

o i
©

UPC Pb-Pb, |'s, = 5.36 TeV = 15— UPC Pb-Pb, |5, = 5.36 TeV -
T — et (/)" T [ vt —e(3n) +cc ]
=~ | OnOnclass . .
OnOn class 2. F <09 21 signal events [+
0.8 10 I ]
Inl <0. | 3 _
I 3 i

—— Data, @< 0 5

—— STARIight MC, Q™= 0 (norm.)

_I_ —I_ 0

— == Data, Q"=0 |

A T .

A |
—4— Data, background subtr.
] |

------- Extrapolated background —]
} | —— Signal, STARlight MC
1 |- El | —— . 7 | R Lo v 0 0 1 11 I | R S N R T Illgnua'l [ | ||g| [ | |_
1 1.5 2 2.5 3 0 0.5 1 1.5 2 2.5 3
Ag (rad) A" (rad)
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Summary

New inclusive results in UPC at \/SNN =5.36 TeV
— First &, K, p spectra

— Strangeness production spectra

— Charm production spectra

—> Fully corrected cross sections are on the way

First exclusive T pair production in ALICE
Hints of collectivity in y-Pb collisions

The baryon anomaly is now observed in y-Pb
collisions

Novel probes for studies of cold nuclear matter
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ALICE measurements in UPC

Run1

— Cross section for electromagnetic dissociation with neutron emission in Pb-Pb collisions at Vs, = 2.76 TeV - PRL 109
(2012) 252302.

— Inelastic, single- and double-diffraction cross sections in pp - EPJC 73 (2013) 2456.
— Coherent J/Y photoproduction in Pb-Pb at Vs, = 2.76 TeV - PLB 718 (2013) 1273-1283.
— J/y and e*e” pair photoproduction at mid-rapidity in Pb-Pb at Vs, = 2.76 TeV - EPJC 73 (2013) 2617.
— Coherent p? photoproduction in Pb-Pb at Vs, = 2.76 TeV - JHEP 09 (2015) 095.
— Coherent {(2S) photoproduction in Pb-Pb at Vsy, = 2.76 TeV - PLB 751 (2015) 358-370.
Run 2
— J/U photoproduction in p-Pb at Vs, =5.02 TeV - PRL 113 (2014) 232504.
— Energy dependence of exclusive J/{ photoproduction in p-Pb at Vsy, = 5.02 TeV - EPJC (2019) 79: 402.
— Coherent p® photoproduction in Pb-Pb at Vs, = 5.02 TeV- JHEP 06 (2020) 035.
— Coherent J/ photoproduction at forward rapidity in Pb-Pb at Vs, = 5.02 TeV - PLB 798 (2019) 134926.
— Coherent p? photoproduction in Xe-Xe at Vsy, = 5.44 TeV - PLB 820 (2021) 136481.
— Coherent J/Y and ' photoproduction at midrapidity in Pb-Pb at Vs, =5.02 TeV - EPJC 81 (2021) 712.
— |t|-dependent coherent J/U in Pb-Pb at Vs, =5.02 TeV - PLB 817 (2021) 136280.
— Neutron emission in Pb-Pb at Vs, = 5.02 TeV - PRC 107 (2023) 064902.
— Polarisation of coherently photoproduced J/ in Pb—Pb at Vs, = 5.02 TeV - PLB 865 (2025) 139466.

— Exclusive and dissociative J/{ photoproduction, and exclusive dimuon production, in p—Pb at Vs, = 8.16 TeV - PRD 108,
112004 (2023).

— |t|-dependence of incoherent J/Y in Pb-Pb at Vsy, = 5.02 TeV - PRL 132, 162302 (2024).

— Energy dependence of coherent photoproduction of J/{ in Pb-Pb at Vs, = 5.02 TeV - JHEP 10 (2023) 119.

— Photoproduction of K*K™ pairs in Pb-Pb at Vsy, = 5.02 TeV - PRL 132 (2024) 222303.

— 4n photoproduction in Pb-Pb at Vs, = 5.02 TeV - arXiv:2404.07542.

—  Azimuthal anisotropy in coherent p® photoproduction in Pb-Pb at Vsy, = 5.02 TeV - PLB 858 (2024) 139017.

— Proton emission in ultraperipheral Pb-Pb at Vsy, = 5.02 TeV - PRC 111 (2025) 054906.

— Evidence for J/ suppression in incoherent photonuclear production in Pb-Pb at Vs, = 5.02 TeV - arXiv:2503.18708.
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=
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N

Pb

Impact parameter dependence

>— secondary photon exchange
Pb —> Giant dipole resonance
All protons vibrating against all neutrons —

)= Knocks out neutrons

Double breakup (XnXn)

=
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Pb* + X —> via electromagnetic dissociation (EMD)
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Motivation for t-dependent measurements

* Gluon density is impact parameter b |
dependent at given Bjorken-x and Q? [
b

= b and p; are Fourier conjugates — 1|4
» p2~ |t| - dependence of the cross

section helps to constrain transverse
gluonic structure at low x, ///
" |n Good — Walker approach — ¥

— Coherent photoproduction tells about
transverse dependence of the gluon
shadowing

= Saturation may contribute to nuclear shadowing

— Incoherent photoproduction is sensitive to
the variance of the spatial gluon
distribution (subnucleonic fluctuations)

inc R.,2 . B
4o = 1L (1A% HI?)-(ACxQ25)?)

)

Total Coherent
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counts/(0.2 TeV)

Neutron emis

10° Qo
— Data g
— Fit 1n—6n £ 102
104 == Fit, 1n ©
10°
ALICE :
Pb-Pb {5, =5.02 TeV 10

2 4 6 8

' No signal in ZEMs

ALICE: PRC 107 (2023) 064902

12 14

sion In

UPC

- UPC **Pb-2%Pb, |5, = 5.02 TeV _
e ALICE :

RELDIS

........ nn -

ALICE: PRC 107 (2023) 064902
1 I I 1 I 1 1 1 1 1

E e (TeV)
G (in) o RELDIS () U“H“(m}
ZN
(b) (b) (b)

In | 108.4£0.1£37 | 108.0£54 | 103.7+£2.1
2n | 25.0£0.14+1.3 259+1.3 23.6+0.5
3n | 795004023 | 11.4£0.6 6.3+0.1
4n | 5.65+0.03£0.33 | 7.8£04 4.8=+0.1
Sn | 454+£0.03£044 | 6303 47+0.1
In~5n | 151.5£0.2£4.6 [59.8+5.6 | 143.1+£2.2

ALICE: PRC 107 (2023) 064902
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~1 2 3 4 5 6 7 8 9

= |tis huge!
= Upto 5 neutrons

= Hadronic cross section
Ohag = 7.67£0.24 b

= Good description of 1n and 2n
emission , but other classes are
not so well described

RELDIS: Phys. Part. Nucl. 42 (2011) 215.

NOON: Comput. Phys. Commun. 253 (2020) 107181.
23



Run 2

Proton emission in EIVID of 208Pp

Phys. Rev. C 111 (2025) 054906

Absorption of photons (Ey > 140 MeV)
— emission of several neutrons and protons
Proton emission accompanied by at
least 1 neutron emission

— production of Thallium, Mercure,
(media release)

— Op and 3p agree with RELDIS
predictions, but 1p and 2p
underestimated by 17-25%

Single proton emission accompanied by
1, 2, 3 neutrons

production of the isotopes 206,205,204T]
RELDIS overestimates the data 2-3x

Better description for E, > 20 MeV, but
opposite trend

VI

Confirms very good ZDC performance
Possibility to measure 1n or 2n classes:

— access to different impact parameters
ZDC is used to measure centrality

Relevant constraints on models for Tl

2025-09-24
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ALICE

T T T T T T ! ! !
Pb-Pb \s,,=5.02TeV
e ALICE, (kp,Xn)
RELDIS, (kp,Xn)
...... RELDIS, nuclei

Pb-A s, =17.2GeV

m  Pb-Pb Cecchini 2002

O Pb-Au Scheidenberger 2004
_ Pt oo . RELDIS, nuclei

10'F NEW! i

PUBLISHED! "IP":

1072

= - Pb—Pb Y5y = 5.02 TeV

o NEW! e ALICE, (ip,in)
. PUBLISHED!
10

——— RELDIS, (1p, in)

(1p, in), 20<Ey<140 MeV
(1p, in), E,>140 MeV

Tl isotopes

uuuuuuuuuuuuuuuu

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

0 1 2 3 4 5 6 - 7
Phys. Rev. C 111 (2025) 054906 ,, i


https://alice-collaboration.web.cern.ch/2025-alice-lead-to-gold

Photoproduction and main variables

= Momentum scale Q2~ M2 / 4

QED is here
— Hard scale assured by high mass of JA), v’
meson
= = — Semi-hard scale for p® meson
Pb, p 7222 &P m Vector Meson (VM) quantum numbers:
VM (/v w(25)) (y, 1) — JPe=1-
W,eppd o S = Bjorken-x: fraction of longitudinal
= momentum of proton
Pb, p g Pb, p Xp = My oty
= VSNN
~ A = Photon-target centre-of-mass energy
pQCD is here W],Z*Pb,p = Zpr,pMVMeJ_’y
= 4-momentum transfer || ~ p;?
Coherent VM photoproduction: Incoherent VM photoproduction:
= Photon couples coherently to =  Photon couples to a single nucleon

all nucleons (whole nucleus) = <p M>~1/R,~ 400 MeV/c
" <p;"V'>~1/Rp, ~50 MeV/c /w =  Target ion breaks, nucleon stays intact
" Targetion stays intact = Usually accompanied by neutron

ACoherent )\Incoherent emiSSion
2025-09-24 Adam Matyja - ALICE UPC inclusive results 25




ALICE: JINST 19 P05062 (2024) A I_I C E | N R un 3

" lLarge upgrade during LS2
— Inner Tracking System — full pixel layers
— Time Projection Chamber — GEM readout
— New Muon Forward Tracker lectrons

— New Fast Interaction Trigger (FVO + FTO +
FDD)

— New Event Processing Nodes Farm
— Upgraded readout for most of detectors
—> continuous readout at high rate

" Pb-Pb data taking at 50 kHz
— All data stored on tape

ALICE upgrade detectors:

» ITS: NIM 1032, 166632 (2022)

» TPC: JINST 16, P03022 (2021)

» FIT: NIM 1039, 167021 (2022)

» 02: CERN-LHCC-2015-006, ALICE-TDR-019

2025-09-24 Adam Matyja - ALICE UPC inclusive results




ALICE Preliminary, Pb-Pb UPC |5 = 5.36 TeV

S 0-5¢ VS =536 TeV |5 = 5.02 TeV
§e = Sy =5.36 TeV |5, =5.02Te
© 0.45F
% 045_ K+K §Po-PoUPC  fpp
o F pb IPo-PoUPC PP '+‘++
S 0.35F o —?—T
035 <09 4t
S ~
0.25F '°"°' | =
0.15E- *“}" P
0.1%— *..o.. . 'D:F%:%. b =
0.052— -o- il -
O:| 11 | T . 5 | I 1 ‘I‘ | 11 1 | 11 1 | 11 1 | 11 1 | 11 1 | 11 | I 1 | | I
o 02 04 06 08 1 12 14 16 18 2
P, (GeV/c)
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fun Forward Calorimeter (FoCal)

ALICE
= Upgrade to ALICE detector I
= LOI: CERN-LHCC-2020-009 | i 2

= During LS3 (2026-2029) FoCal
should be installed g

" 32<7n<58—>x,~10°
= 700 cm away from IP

* FoCal-E (22 modules) l _
= FoCal-H (~10000 channels)  ocan @

modules

7cC
’IBO

Hadronic+UPC measurements

* Forward physics (large 77) at low Bjorken-x <
— Explore gluon dynamics and non-linear QCD €
evolution in pp, p-Pb and Pb-Pb ©

= |solated photons, neutral mesons, and jet
production and correlations in hadronic collisions =

= Vector meson photoproduction in UPC i (HRHIC

— QGP probes in Pb—Pb collisions at large 77

= based on jet quenching phenomena and long-
range correlations of neutral pions, jets, and :
photons ol vl vl vl il SUTR—
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