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ALICE publications using Run 2 data

Coherent J/y photoproduction at forward rapidity in ultra-peripheral Pb—Pb collisions at Vs = 5.02 TeV
Phys. Lett. B798 (2019) 134926

Coherent photoproduction of p0 vector mesons in ultra-peripheral Pb—Pb collisions at Vs = 5.02 TeV
JHEP 06 (2020) 035

Coherent J/y and ' photoproduction at midrapidity in ultra-peripheral Pb-Pb collisions at Vs = 5.02 TeV
Eur. Phys. J. C 81 (2021) 712

First measurement of coherent p0 vector mesons in ultra-peripheral Xe—Xe collisions at Vs = 5.44 TeV
Phys. Lett B 820 (2021) 136481

First measurement of the |t| dependence of coherent J/y photonuclear production
PLB 817 (2021) 136280

Neutron emission in ultraperipheral Pb—Pb collisions at \s = 5.02 TeV
Phys. Rev. C 107 (2023) 6, 064902 -- published on June 5
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ALICE UPC analyses recently submitted for publication

 Energy dependence of coherent photonuclear production of J/y mesons in ultra-peripheral Pb-Pb
collisions at 5.02 TeV
https://arxiv.org/abs/2305.19060
https://doi.org/10.1007/JHEP10(2023)119
Published by JHEP, October 20

 Exclusive and dissociative J/y photoproduction, and exclusive dimuon production, in p—Pb
collisions at 8.16 TeV
https://arxiv.org/abs/2304.12403
Accepted for publication by PRD

* First measurement of the |t|-dependence of incoherent J/y photonuclear production
https://arxiv.org/abs/2305.06169
Submitted to PRL

»  First polarisation measurement of coherently photoproduced J/y in ultra-peripheral Pb—Pb
collisions at 5.02 TeV
https://arxiv.org/abs/2304.10928
Submitted to PLB
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Ultra peripheral collisions (UPC)
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RHIC and LHC as Photon Colliders

: . Interactions mediated by
» Ultra Peripheral Collisions (UPC) can explore the EM interactions

a wide range of energies using almost real photons

.., Equivalent photon flux
k =yMy exp(t,y) "

Up to several TeV in yp \ ]

Up to ~ 700 GeV/nucleon in yA s 2
Up to ~ 150 GeV in yy using UPC PbPb, ( ) - T
~ 4 TeV in in yy using UPC pp g alilf 1M
/ ArA——AN ‘ ‘ b
« UPCs at the LHC probe the hadronic structure over : , N\ /\i\ t R,
broad and unique Bjoren x region, yet the precision "'’ r— b = ‘

not compatible to DIS machines like the EIC

x = Mylym, exp(,y)
See talk by V. Guzey (]
and O. Villalbos Baillie Py
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Gluon saturation

At high energies, or for heavy nuclei at lower energies, gluon saturation is predicted

* Non-linear QCD evolution
equations introduced, but
| | binati how is gluon saturation
gluon gluon recombination

emission triggered?

mm.o.(gij = % « Can we determine
experimentally the
saturation scale (Qg)?

Dynamical equilibrium of * Is there a state of matter

gluon saturation state reached formed by gluon saturated

matter with universal
properties?
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Evolution of the hadronic structure with Bjorken-x and Q>

saturation -

region -~ « Experimental observables
o needed to map out the

transition between the dilute
and saturation regimes

« For nuclei, the saturation
scale is enhanced by a A3

log (1/x)
non-perturbative

factor
®
® 1 / 3
DGLAP o A
_— AN2 2
g (Qs ) ~ CQO N
@ ®
log (0?) -
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Nuclear shadowing experimentally confirmed, but not fully understood

R — fZ/A - measured
Afi/p ™~ expected if no nuclear effects ° Experlmental Observat|0n
that parton distributions are
15 [~ . Fermi- || different for protons and
- - e nuclei
g -
Q I~ .
E 10 | « What's the mechanism
5 i responsible for shadowing?
z : How is gluon saturation
3 % related?
@ N shadowing
[a)
o} — T
02 « The knowledge of the initial
i | | state of nuclei also needed
107 102 10" ’ for understanding the QGP
- evolution
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Coherent J/y in UPC Pb-Pb Eur. Phys. J. C 81 (2021) 712

. _ 5 1 ALICE Pb+Pb — Pb+Pb+J/y  |syy = 5.02 TeV
* Confirmation of nuclear E
; ; - I~ [ ALICE coherent J/y
ShadOW|ng W|th Run 2 ®) 12__ - - - - Impulse approximation
) P STARLIGHT
data © | —— EPS09LO (GKZ)
10— --- LTA (GK2) el -
- -~ IIMBG (GM) ' -
* No model can describe o —- B 18)
i - --- GG-HS (CCK)
:jhe ra%dlty - — — b-BK (BCCM)
ependaence 6_—
W2 +y al-
v = 2EpMy e '
P e o
Mid-rapidity x ~10-3 T
o . | . | . | . | .
Forward rapidity 95% at x ~ 102 -4 -3 -2 - 0 y1
5% at x ~ 107>
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Nuclear suppression factor for UPC J/y: Comparing yPb to yp

V. Guzey et al. PLB 726 (2013)

An experimental definition, which can be
linked to PDFs at LO

1x1 T . =
- e — = Wop) zga(z, 1*)
rr === ', i SPb(£E> _ UWA—U/T/)A( w o _ - )
~ 0.9 === — N I_.' ----- - UEYAA—>J/¢A(WWP) 4 Azgn(z, p?)
> | FESUN N S O OO SR o e .
Z oo i ]
L 0.7 adE i T - Run 1 data from ALICE was the
0.6 [immaia - g | first at indicating nuclear gluon
i i ~10-3
0.5 BVs. Run 1 shadowing at x ~ 10
0.4 ALICE,Run1 ®
ALICE,Run2,y=0 A | o
0.3 AL OTEGE Large scale NITO uncertalntles_
0.2 F EPS09 - - - - should cancel in the Spy(x) ratio
5.1 I HKNQ7 == ---- 1
' nDS — - -
0 = - —————’  ALICE results at y=0 have no
to +o Lo . % ambiguity on the photon energy
14
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Two-fold ambiguity on the photon direction in symmetric systems

W2 = 2B, My e

Symmetric systems (pp, A-A) suffer from the two-fold ambiguity on the
photon direction

do_ Positive rapidity Negative rapidity

dy n(+y)o(yp, +y) + n(—y)o(yp, —y)

Analyses of UPC asymmetric systems (p-Pb) provide a model independent way
to study the energy dependence of o(yp)

798. WE-Heraeus-seminar October 2023
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Neutron-dependence of coherent J/y in UPC Pb-Pb

The photon flux (n) depends on the impact parameter

Decomposed in terms of neutron configurations emitted in the forward region
do  do(On0n) . do(0nXn) =~ do(XnXn)
dy dy | dy | dy

Solving the linear equations resolves the two-fold ambiguity for VMs aty # 0

Positive rapidity Negative rapidity
do
dy n(+y)o(yp, +y) + n(—y)o(vp, —y)
Guzey, Strikman, Zhalov, EPJC 74 (2014) 7, 2942
798. WE-Heraeus-seminar October 2023
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Nuclear suppression factor for peripheral (not UPC) J/vy

J.G. Contreras, Phys. Rev .C 96 (2017) 1, 015203

10°

i—l Illllll
S
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107 107 107 1072
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|

Run 1 data from ALICE observed
Coherent-like J/\y from peripheral

hadronic PbPb events. Process
later confirmed by STAR

The photon flux depends on the
impact parameter, these

peripheral J/y explore yP energies
beyond coherent J/y at the same
y interval at the same cms energy

Sensitivity to x ~ 10-°

798. WE-Heraeus-seminar
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Energy dependence of coherent J/y in yPb — ALICE Run 1 and Run 2 data

Confirmed Run 1 results.
At low x, both shadowing
and saturation models
describe the data

Energy dependence
across the whole range
not described by models

In a single experiment
exploring (20,800) GeV
in W,p, and x from 1072

to 10
See talk by Simone Ragoni
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JHEP 10(2023) 119 — Published last week

Bjorken-x

1072 1073 107 107°

T

T T T T

|IIIIII T T III[I]II T IIIIIIII T IIII

7 Guzey et al., using ALICE Pb-Pb \'s, =2.76 TeV (PLB 726 (2013) 290-295)
4 Contreras, using ALICE Pb-Pb s, = 2.76 TeV (PRC 96 (2017) 015203) ]
- = Impulse approximation -
--- STARlight -7
— EPS09 LO
- - LTA
----GG-HS _ _
-~ b-BK-A //T =T o

¢ ALICE, Pb-Pb |5, = 5.02 TeV .

L1 1

|

il ¥\ 8
Ll

1 1 IIIIIII 1 lIlIlll

10°
WY Pbin (GeV)

20 30 4050 102 2x10?
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https://doi.org/10.1007/JHEP10(2023)119

Nuclear suppression factor — ALICE Run 1 and Run 2 data

JHEP 10(2023) 119 — Published last week

Bjorken-x

1072 10°° 107 107°
a 2 _l T T T T I TT T 1T 1771 T T I TTT T 17T T T l rTTr1T 17T T T l T I_l
%) 18 - $ ALICE, Pb-Pb |5, =5.02 TeV E
) E 1 Guzey et al., using ALICE Pb-Pb |s, = 2.76 TeV (PLB 726 (2013) 290-295) E
1.6— 4 Contreras, using ALICE Pb-Pb |s, = 2.76 TeV (PRC 96 (2017) 015203) —]
14 - - - Impulse approximation L LTA B
- -~ STARIght . GG-HS .
1.2— —EPS09LO -~ b-BK-A ]
| =
0.8 —
0.6/ .
0.4 =
0.2 —
0 : | | | | | | 11 l 1 | | | 1 | .

20 30 4050 10? 2x10? 10°
See talk by Simone Ragoni W, ppn (GeV)

At low x, both shadowing
and saturation models
describe the data

Confirmation that
peripheral hadronic events
can be used to

extract the energy
dependence. Already
explored down to x = 4.4
x107° using Run 1 data

With the neutron-
dependent analysis using
Run 2 data, down to x =
1.1x107°%, Run 2

798. WE-Heraeus-seminar
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https://doi.org/10.1007/JHEP10(2023)119

Energy dependence of coherent J/y in yPb

Bjorken-x JHEP10(2023) 119
102 1073 107 1075 Published last week
JES] SN ] | Illllll 1 | IIIIIII 1 1 IIIlIII | 1 IIII
3
10 E ¢ ALICE, Pb—Pb VSyy = 5.02 TeV .
J ¢ oMs Po-PoVey=5.02Tev Both gluon saturation
= 1 Guzey et al., using ALICE Pb—Pb Vsyy = 2.76 TeV _ .
B A Contreras, using ALICE Pb—Pb YSyy = 2.76 TeV e and shad OWIﬂg
— a - = impulse approximation PN i . .
% 5 -.-- STARlight e describe the data at
= 10 9 —epsost0 = _emT = e . .
&) = T high energies
= e e
) « G- s .
1 At low energies the
10 o = data cannot be
= i described by these
* | | | | L ] | | | i I mOdels
20 304050 10° 2x10° lgP
W, pp,n [GEV]
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https://doi.org/10.1007/JHEP10(2023)119

Dissociative/incoherent J/y in yp

J. Cepilia, J.G. Contreras and DTT

H. Mantysaari and B. Schenke, Phys. Lett. B 766 (2017) 186-191

Phys. Lett. B772 (2017) 832

©
Pb+ Pb — J/U + Pb+ Pb, /5 = 5.02TeV,y = 0 Event-by-event fluctuations é
108 , . : , , . ~
—— Geometric and Q; fluctuations in the nucleons AN
- == No subnucleon fluctuations 1} 1 T ] <t
2 !1.0 g
102 ] .
'R £ of {1 | B 8
% = los -
9 104 ] 1 : <
S _1l I |
=) ‘ , ‘ ()]
= 100( _____ | . ' 10.6 g 9
5 - i ] N o)
5 10.4 =3
107! E 0 | B % ‘C_D
= 0.2 »n
1072} , l , . . ] =] ] 2
00 01 02 03 04 05 06 07 , , , . . ‘ S =
It| [GeV?] -1 0 1 -1 0 1 0.0 = X
z[fm z[fm ©
In the Good-Walker approach, i = g.g
iti i do(yp — IWY) R |2 V2 § ¥
sensmv.e to subnucleonic | o(yp = /YY) _ R <<‘A(x7Q2’A)‘ >_ ‘<A(“"”Q2’A)>‘ >§ <
fluctuations of the gluon density dt 167
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t-dependence of coherent and incoherent J/ywv in UPC PbPb

First measurement of the |t|]-dependence of incoherent J/y photonuclear production

https://arxiv.org/abs/2305.06169

‘}'> ALICE, Pb—Pb UPC  {sy = 5.02 TeV
[0}
o ALICE incoherent J/y, |y| < 0.8
.g —+- Uncorrelated stat. + syst.
Correlated syst.
= N, =, -
= o[ AN "'.
° 10 E N RS T
T T N\ Tl
o) L ey S~
© i . 3 Seel
- N AT
— '.~" -, ,“ .
- &~ MS-hs \w,‘; S,
-m MSp ~\\’ -
1073 | —— MSSH R PO Y
C .- MSS ]
[ —e - GSZ-el+diss
[ -e. GSZ-el
g 20 | L 1 S | LY
g oF
o 1.5k B 5 -
% 1.0 35 ----- §======== e R
3 058 ¢ ¢ 9 ]
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Probing for gluonic "hot spots” in Pb
using UPCs for the first time!
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ALICE, Pb—Pb UPC {5,y = 5.02 TeV

Jhy photoproduction, |y| < 0.8

& ¢ Coherent: PLB 817 (2021) 136280
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\Y, —— b-BK

¢ Incoherent: arXiv:2305.06169
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https://arxiv.org/abs/2305.06169

Polarization of coherent J/y in UPC Pb-Pb

First polarisation measurement of coherently photoproduced J/y in ultra-peripheral Pb—Pb collisions
at 5.02 TeV

https://arxiv.org/abs/2304.10928 W(cos 8, @) o L 142 c0s? 6 + A sin® 6 cos 2 + Agp sin28 cos 0]
ALICE, Pb-Pb \'s, = 5.02 TeV, Coherent Jip AL e 'r'0'4' o
— : — — — — — 00
= 44000 | | | | | ' ALICE F—O— 0.068 = 0.070 = 0.070
3 B § ALICE data ]
B 12000~ - H1 =/ 0.003 = 0.039 = 0.028
2 - —W(cos(6), L, =0.75) ]
10000 = ZEUS —— 0.120 = 0.080 572
8000 B
L ] 04
6000 — == - ALICE @ Iy, 0.014 = 0.014 = 0.012
C = ]
4000 — H1 WA -0.011 = 0.036 = 0.030
20002— —; ZEUS H—— | 0.340 =0.090 300
0 _l I 1 1 1 I 1 1 1 I 1 1 1 I 1 1 1 I 1 1 1 I 1 I l_
06 -04 -02 0 02 04 06 T DN PO T D PR T
-03 -02 -01 0 0.1 0.2 0.3 0.4 0.5
cos(6 ) 04 .04
Foos 14, -1
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https://arxiv.org/abs/2304.10928

Exclusive and dissociative J/yv in UPC pPb

Exclusive and dissociative J/y photoproduction, and exclusive dimuon production,
in p—Pb collisions at 8.16 TeV

https://arxiv.org/abs/2304.12403 - Accepted for publication by PRD

Bjorken-x
10~ 10- 10— 10 10°
S IIIIII T T T T T T IIIIIII T T IIIIIII T
£ 10°F ¢ ALICE p-Pbﬁ 816TeV -
o ALICE p-Pb |5y, = 5.02 TeV ]
4 o LHCb pp Vs=7 TeV and 13 TeV (W+ solutions) e o]
? o LHCbpp Vs=7 TeV and 13 TeV (W- solutions) 4 W
a »  Fixed target (E401, E516, E687 WP
% . H1 - ) ) } ﬁ""#/ ]
12k v ZEUS MW il
P
1, ﬁé | mrmme JMRT NLO
ﬁ ikl ccT
} | % ﬁﬁ Power-law fit to ALICE data
I L 1 1 L 11 1 I 1 L L L 1 L1l I 1
10 20 30 40 102 2x10? 10°  2x10°
W,, (GeV)

Bjorken-x
1072 1073 107 107°
3 T T IIIIIIII T IIIIIIII T |IIIIIII T IIIIIIII
£
:\102— _
o L
+
=z
)
?
o
+
K
e}
¢ ALICE p-Pb |/s, = 8.16 TeV
O H1
—cCT
1 1 1 1 1 11 II 1 1 1 1 1 L1 II
20 30 40 107 2x10? 10°
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798. WE-Heraeus-seminar

October 2023

19


https://arxiv.org/abs/2304.12403

Exclusive four-pion in UPC PbPb - shown first QM 2023

M. Klusek-Gawenda and DTT

EXCited pO StateS Acta Phys.Polon.B 51 (2020) 6, 1393-1404
R - T . L B B B B B L BB
% 4000 ALILVCE Ir:%!;mlnary Pb+Pb—Pb +x'wn'm + Pb, | sy =502 TeV ALICE Preliminary Pb + Pb— Pb +'mm'n + Pb, (S = 5.02 TeV
2 3500F . ‘Data 2éind =20/ 21 e ALICE p(1700)
o - [ Uncorr. Syst. — Total /
0 3000 == Total Unc. —— ALICE p(1450) M Theory p(1700)
u\.| - - = ALICE p(1700) :
é 2500 = — Interference \ ) .
= 2000 \\\\\x ALICE p(1450)
2 - e Theory p(1450
Q 1500 y p(1450)
w - Two resonance scenario : One resonance scenario
1000 :
500 g% ALICE fit
: S ¢ Theory p(1570)
0 ----- ool '-'--:- "' IIIIIIIII|IIIIIIIIIIIIIIlIIIIIIIII|IIII|IIII|IIII
0 10 20 30 40 50 60 70 80 90 100
1.2 1.4 1.6 1.8 2 2.2 2.4 . .
M. (GeV/c?) do/dy e Branching Ratio (mb)
798. WE-Heraeus-seminar October 2023
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Exclusive K*K-in UPC PbPb - shown first QM 2023

(mb/(GeV/c))

2
T

d’c/dydp

- ALICE Preliminary

10°

(mb/(GeV/c)?)

2
T

d’c/dydp

10?

10%

STARIight
—— with interference

[ without interference

0. 0005 0. 001 0.0015 0.002
p? p? (GeV/c)?

10

-@- ALICE data

. parameterized
] coherent p°

|

Pb—Pb UPC, {5 = 5.02 TeV

111 111 1 1 11
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1
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:Illlllllllllllll
0 0.005 0.01

0.015

1 l 1 I 1 | 1 1 l
0.02 0.025 0.03 0(()

35
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0.04
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10°

10?

10

|<0.8,p

ALICE Preliminary
Pb-Pb UPC, |5, = 5.02 TeV
I

TrK S 0.1 GeV/c

ALICE data
Best fit
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|BKK/A¢ (1020)| =0

- yy — £, (1270) - KK (x 100)

(GeV/ c?)

Direct K*K- vs ¢ production
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Azimuthal anisotropies of coherent p° - shown first QM 2023

First impact-parameter dependence

o 0.35¢
B ALICE Preliminary £ 1ol o A o ALICE Prelminary
0.3— 0 £
C Po+Pb —Po+Pb+p é +:LICE data ALICE Pb-Pb UPC Y5, = 5.02 TeV
— = 1.4t :Onn(l;:n;zmponem 1.4 Pb+ Pb—Pb+ Pb + p’
0.25— - ALICE data stat. (bar) + syst. (box) , 2 " e ortocomporen
= f 1.2
C B STARAu-AuUPC b
0.2— B sTARUUUPC | +4
r H. Xing et al. model +
0.15— 0.8k
C 0.6+ 0.6r
0.1
0.05 = ALICE Y5y =5.02 TeV, p_ < 0.1 GeV/c, |y < 0.8 oar 0.4r
E STAR /5y, = 200 GeV, p, < 0.06 GeV/c I S R .
— l | - 0 - 0 T T
O 0onOn Xn0n + OnXn XnXn 0 ¢
Large b Small b
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ALICE in Run 3: A major upgrade

50 times increase in the readout
rate

« 3 to 6x improvement in pointing
resolution

« Secondary vertexing for forward
muons

798. WE-Heraeus-seminar October 2023 23



ALICE in Run 3: Trigger-less mode

ALICE
Run 3 Pb-Pb
= 5.36 TeV

2 msec time frame of Pb-Pb collisions at a 50 kHz
interaction rate in the TPC

798. WE-Heraeus-seminar
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CEP in 13.6 TeV pp — Run 3 data

Fraction of n*n candidates

central { % -

prod. S
Promising performance results ;
-3
X1 073 wn >i1 cl) I 1 1 I I I 1 1 ) 1 I I I I 1 1 I -
14 _—I T T ] 11 Jr| 1 1 T 11 LI B B B B B B I—_ 2 20 = 3
- +++ ALICE performance T g = H ALICE performance 3
12— Run3pp Vs=136TeV — o] 18 — Run 3 pp G=13.6Te\]1 -]
~ ++ ++ Luminosity ~ 0.28 pb'’ 7 % 16 — Luminosity ~ 0.28 pb -
— — (&) . -3
10— +++++++ — unlike sign ] \¢ == + — unlike sign =
= e 3 £ 14E | e =
[~ +++++ — like sign _ e — \l — like sign =
8 — +H+ g 5 125 ﬂ | % =
N ; Y 4 § 1wpE m ! —=
— & P — 0 - -
: R . : E 8 :— + i;H» ++‘|>+‘|‘++ + H ++ + —:
= : = 3 ', E
[ ] mi } -
— : = 4 - + =
2 o B o - = ﬁﬂ [ +++++ , =
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0 0.5 1 15 2 25 = P e e g g P Ty
M.._ (GeV/c) 1 15 2 2.5 3
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See talk by Rainer Schicker

EMMI workshop “Forward physics in ALICE 3”, October 2023
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First stable Pb beams in Run 3: September 26, 2023

Fill: 9192 E: 6799 Z GeV t(SB): 00:03:55 26-09-23 19:50:53

ION PHYSICS: STABLE BEAMS

Energy: 1.65e+12 1.62e+12
0s0m 0s0m 0som 150m

Inst. Lumi [(b.s)~-1] IP1: 344.90 IP2: 275.87 IP5: 364.17 IP8: 228608062.74
! Heam Eneroy. ~ Upe instantaneous Luminosity _____Updated: 19:50:52

SC

&

Luminosity / 1e24 cm-2s-1

BIS status and SMP flags
Comments (26-Sep-2023 19:48:48) Link Status of Beam Permits
Global Beam Permit

2 : : Setup Beam L > | .
First STABLE BEAMS with heavy ion beams \ B\ 27 A
- in Run 3! i Beam Prasence NS . ALICE
Moveable Devices Allowed In o . : Run 3 Pb-Pb

Stable Beams
AFS: 50ns_119b_58_51_58_56bpi_9inj_3INDIV_4NC_PbPbPM Status B1 PNE\VA:{RSsBNPM Status B2 ENABLED
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UPC results — Run 3 data from this month! - first shown here

See talk by Anisa Khatun
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ALICE timeline

2022-2025 2029-2032 2035-2038 2040-2041

. X X D

ALICE 2 Phasellb Upg ALICE 3

ECAL
RICH

Absorber
Magnet

Muon chambers
FCT

ol
B qpoo—— =L 0R

Cylindrical 4
Structural Shell "

TOF
Tracker

Vertex detector

FoCal and ITS3 ALICE3
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Prospects: tau analysis in UPCs with ALICE

TPC signal 2 [arb.units]

160
B ALICE Simulation
140; Pb-Pb UPC, VTNN =5.02 TeV
- Inl < 0.8, p_>0.3 GeV/c
120— TT — e+ u/mevents
100
80
60—
40—
20
0‘ | | ‘ | | | ‘ | | | ‘ | | | I | | ‘ | | | ‘ | | | ‘ | I |
0 20 40 60 80 100 120 140 160

TPC signal 1 [arb.units]

7600 events expected at 2.7 nb-1

30

20

10

0

Tau anomalous magnetic moment

ALICE Simulation
| Pb-Pb UPC, {5 = 5.02 TeV
7l < 0.8, p_>0.3 GeVic
| TT— e+ Wmevents 15 26
DELPHI
ALICE 2.7 nb™", 5% sys
ALICE 2.7 nb™, 3% sys ————
ALICE 2.7 nb™, 1% sys ey
ALICE 13 nb™, 1% sys
IR I T A TR SO TR NS S T N S ST T R T N
-0.08 -0.06 -0.04 -0.02 0 0.02  0.04

36000 events expected at 13 nb-1—Run 3+4 statistics

Purity of the selection larger than 96%
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The ALICE FoCal project for Run 4

o ITS | Innver Track rig Sysien

34<n<5.8
FoCal

e TPC ] Time Projecticn Chamizer
TRD | Trarstion Radiation Detector
TOF | Time Of Right

EMCal | Electromagnetic Calormeter
PHOS / CPV | Fhoton Spectrometer
HMPID | High Momentum Pariice

Icentification Detector
M F'I'l Muen Forward Traceer

AT | Fast Interacton Trigger

Muon Spectrometer

0600000000

2DC | Zero Degree Calorimeter
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UPC VM projections for FoCal

VM c(p+Pb—=p+Pb+ VM) 0o(34<m2<58) Yield

p — FoCal p — FoCal
P’ 35 mb 140 nb 21,000
0 1.7 mb 51 nb 7,700
I/ 98 ub 400 nb 60,000
¥»(25) 16 pb 8.9 nb 1,300
T(1S) 220 nb 0.38 nb 60

Pb — FoCal Pb — FoCal
pY 35 mb 17 nb 2,600
) 1.7 mb 5.3 nb 800
I/ 98 ub 36 nb 5,400
¥»(25) 16 pb 0.53 nb 80
T(1S) 220 nb 0.67 pb ~ 0
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Projections for exclusive J/y off protons

o(y+p — J/y+p) [nb]

103

102

UPC p-Pb \s\, =8.16 TeV, 150 nb™" Bjorken-x

1072 10°° 10°* 10° 10°°
I_I IIIIIII 1 .I III.III.I 1 1 IIIII.II 1 1 IIIIIII 1 1 III'/
STARIight projection (no saturation)
ALICE p-Pb >

H1 A
ZEUS ’

ol o - =7
LHCb pp (W+ solutions) M%%M

O O « » m o

LHCb pp (W- solutions)

pre

FoCal
Acceptance
¥ EEF NLO BFKL ]
CGC (IP-Sat, b-CGC) 4
-==CCT

Power-law fit to ALICE data
I Power-law fit to ALICE data + STARlight projection

30 40 102 2x10? 102 2x10°
W, , [GeV]

Deviations from a
power-law trend should
signal non-linear QCD
dynamics

Here, projections based
on STARIight which
uses a parametrization
based on HERA data

00 (Wap/Wo)°

For all figures, 60%
efficiency. Conservative
assumption after
acceptance selection
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Projections for exclusive J/y off protons

UPC p-Pb sy, =8.16 TeV, 150 nb™" Bjorken-x

1072 1072 10°* 10° 10°°
3_I IIIIIII 1 1 IIIIIII 1 1 IIIIIII 1 1 IIIIIII 1 1 IIII _
10°F x NLO BFKL projection
— - = ALICE p-Pb .
2 . H1 S
= v ZEUS gg*%i?f
T o LHCb pp (W+ solutions) 016,965
Z o LHCb pp (W- solutions) g‘ﬁéﬁ{"ﬁ' v
E 4
g_ wﬁ < FoCal
+ Acceptance
= 10°F .fm -
©O - fﬁr
NLO BFKL
CGC (IP-Sat, b-CGC)
=-==CCT
Power-law fit to ALICE data
I- Power-law fit to ALICE data + NLO BFKL projection

30 40

102  2x10?

10° 2x10°

W, , [GeV]

* Projections assuming a
broken power-law

« Projected points based
on NLO BFKL
calculation
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Projections for exclusive J/y off protons

Power-law behavior (STARIight) Broken power-law behavior (NLO BFKL)
UPC p-Pb |s,, = 8.16 TeV, 150 nb UPC p-Pb \/s, =8.16 TeV, 150 nb™
% ¢ STARlight projection (no saturation) FoCal % x NLO BFKL projection FoCal
21.3F = ALICEp-Pb Acceptance 21.3F = ALICE p-Pb Acceptance
1.2 12
0 0
2141 2141
o .“~~ o
= hiy =

ARSI W b
XA IR

0.8F __ sTARiight 08F __ sTARight
NLO BFKL N NLO BFKL

0.7 CGC (IP-Sat, b-CGC) L 0.7 CGC (IP-Sat, b-CGC)

-= CCT YAl -= CCT
0.6 Power-law fit to ALICE data Rt I 0.6 Power-law fit to ALICE data

Il Power-law fit to ALICE data + STARlight ;irojection Il Power-law fit to ALICE data + NLO BFKL Frojection
0.5 L L L L L L L L Il L L 0.5 1 1 1 1 1 1 1 1 L

102 2x10? 10° 2x10° 10° 2x10? 10° 2x10°

W,, [GeV] W,, [GeV]

FoCal measurement would be sufficient to observe
a deviation from a power law behavior, if exists
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ALICE timeline

2022-2025 2029-2032 2035-2038 2040-2041

. X X D

ALICE 2 Phasellb Upg ALICE 3

ECAL
RICH

Absorber
Magnet

Muon chambers
FCT

Cylindrical —
Structural Shell

Half Barrels

o
&

TOF
Tracker

Vertex detector

FoCal and ITS3 ALICE3

ALICE 3 prospects not discussed in this talk
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