Quarkonium and dilepton
photoproduction with ALICE

Diego Stocco
for the ALICE Collaboration

DIS2022
2-6 May 2022
Santiago de Compostela (Spain)

’ INI Nantes
ALICE 5 uba % '“ W Université

Institut Mines-Télécom




Ultra-peripheral collisions %

L . : ALICE
 Ultra-relativistic moving nuclei are a powerful EM source

* Quasi-real photon flux («<Z?)

* Photon-induced interactions first studied in ultra-peripheral collisions,
UPCs (b>R,+R,)

e Suppressed hadronic interactions

D. Stocco DIS XXIX - Santiago de Compostela - 2-6/05/2022 2



Vector meson photoproduction %

* VM photoproduction cross section Pb
can be described as:

dO-AA VM=J ’
2 = A 0)0a,0) + 1y 2 (=3)0ya, (=) 0 <cherms /b
Photon flux Photonuclear cross section

p,Pb p,Pb

* Photonuclear cross section sensitive to gluon distribution at low-x

* Explored range at LHC: x = M;EM ety =>105< x< 102

* VM <pT> X 1/Rtarget
* Coherent (target = ion): 60 MeV/c
* Incoherent (target = proton): 500 MeV/c
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VM photoproduction in collisions with nuclear overlap %

ALICE
* J/ excess at very low p; observed for the ALICE, Phys. Rev. Lett. 116, 222301

first time with ALICE in peripheral Pb—Pb > | ALICE, Pb-Pb 5y = 2.76 TeV
% O %E 25<y<4
collisions at \/syny = 2.76 TeV S L+ 05 e o oV
o F 70-90%
£ 25 =
* Compatible with coherent J/ S 2o
. S ¢
photoproduction s + % H‘ + +
5?— ¢+ OSdimuons (data)
o —— Coherent photoproduced J/y
- 00_ | O|2I 04 I I0.|6I | I0.|8I - 4 - 1|2 | 1|4 | I1.|6I | I l |
Open questions: b, (GeV/o)

* How can the coherence condition survive if the nucleus breaks up?
* Do only spectator nucleons participate?
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vy = I*l- production %

Pb Pb  ALICE
UPC:
* Can be used to test pure EM calculations in UPC e,
e’, u*
Nuclear overlap: = > o
. . . p; 4
* Excess with respect to hadronic sources measured in
non-central A—A collisions at RHIC and LHC STAR, Phys.Rev.Lett. 121 (2018), 132301
. . . lo;lCeI:nt;'ali'ty:IGOLSO%' " 00 04-0.76GeVid '_
* Increase of acoplanarity of dimuon pairs measured o[ SO AwAuZ0 Gey ek A2e2 eVl T
toward central Pb—Pb collisions with ATLAS ?;’Q AusAu Cocktall
10—3_ ]

ATLAS, Phys.Rev.Lett. 121 (2018), 212301

* Initially interpreted as potential electromagnetic scatterings
of muons with fireball

* Recent inclusion of b dependence in QED calculations can f% P
describe data as well Phys.Rev.D 101 (2020), 034015 i " oy ey ]
- STAR p;>0.2 GeV/e, %<1, [y*|<1
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ALICE detector |y1<0.9, UPC 2.5<y<4

J/W->ete, uw, pp UPC, nuclear overlap
P’ ete, Wy, eteTriTe, WU J/O=> ALICE
Time Of Flight e hirhnc b ieime R Y, ) Inner Tracking System
PID X Vertexing
7 Tracking
Time Projection Chamber Trigger
Tracking PID
PID -V IESESERE £ £ R
i , —_— e VZERO
e //I/’/// A \ p

Vol @ [ Vertexing

Centrality
Background rejection
Veto activity

.y
ALICE Diffractive Muon Trigger
Veto activity Trigger
PID
Zero Degree

Calorimeter Muon Tracker
Luminosity Nuj‘;'ﬁ)i()e‘i:rlap 2.5<y<4, UPC Tracking
Veto activity
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v > eter YV 2 Wl
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Coherent J/Y and P’ photoproduction in Pb—Pb UPC

ALICE, Eur. Phys. J. C81 (2021) 712

I

* Nuclear shadowing (for x ~ 103): S, = 0.64 + 0.04

* Models with shadowing (LTA) and saturation (GG-HS)
describe mid and forward y but not semi-forward y

ié‘ 14 ALICE Pb+Pb — Pb+Pb+J/p  |syy = 5.02 TeV gs.o ALICE Pb+Pb — Po+Pb+y' |5, = 5.02 TeV
NG (ol B ALICE coherent Jiy I = prw = 1 ALICE coherent ' TN ——
% e lsn}TFI%SLelc?mmXImanon ete % 2.5~ - -~ Impulse approximation LT
° —— EPS09 LO (GKZ) — §o) SRPTEY STARLIGHT ete e
10 - Aok -ema--PP po. — EPS09LO (GKZ) 14|
— — IPsat (LM) : - LTA (GK2)
gl- — : BGK-I(LS) ----GG-HS (CCK) - A -
- - - - GG-HS (CCK) (0.64)2 , 5L —~ b-BK(BCCM)

— — pb-BK(BCCM) -~

(2.5<y<3.5)

 No model describes the full y range
(except EPS09 with large shadowing uncertainties)
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* Sp, =0.66 £0.06

e EPS09, LTA and b-BK (gluon saturation)
describe data

* GG-HS overpredicts data

EPSO9

B-BK:
DIS XXIX - Santiago de Compostela - 2-6/05/20

LO, LTA (GKZ): Phys.Rev.C 93 (2016) 5, 055206

Phys.Lett.B 817 (2021) 136306
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Coherent J/ photoproduction in Pb—Pb UPC: |t| dependence %

ALICE

* |t| = square of the momentum transferred ALICE, Phys.Lett.B 817 (2021) 136280

between incoming and outgoing nucleus < 10f ALICE PbsPb = PbsPbrdiy o= 5.02 ToV -
coh N8 j:'\ ALICE coherent J/, |y|<0.8 .
dO' do‘ O : 'vi\_' -+ Experimental uncorrelated syst. + stat. :
1/Y yPb fo) NN .
= 2 = 0 §— Experimental correlated syst. |
dydp% nypb(y ) dltl % i Pﬁ}:‘\ UP%tO\(Pbmodel uncertZinty
y=0 % - \H;\}T‘ _
802 - \\\C'\x.\ AU VU TR
* Probes the transverse partonic structure of the —— |ly|<0.8
nucleus i i
 — STARIight (Pb form factor) \\\\ ]
— —-- LTA (nuclear shadowing) AN AN =
—~  — - b-BK (gluon saturation) | \F =
* Poor description by STARlight model (driven by _ | | | NN\
nuclear form factor) Comput.Phys.Commun. 212 (2017) 258-268 8 of ] ® o STARght/Data_|
~ 1.5 ] o LTA/Data |
* Agreement with models including nuclear LS A i i —— S S
shadowing (LTA) and gluon saturation (b-BK) = 0 0002 0004 0006 0.008 1 (GeV2 02 -
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Exclusive J/y production in p—Pb collisions

(B

ALICE
* Photon emitted most likely by Pb .
=> no ambiguit ALICE measurement: J/Y—>utu 2.5<y<4
- guity Bjorken-x
10! 1072 107° 107 107°
a 3_I"""' ' | LLLLLELEL | LLLLELELEL | LLLLLELEL I"""'_
S 10°F o ALICE (f5=8.16 TeV) ALICE Preliminary -
a ALICE ({5, = 5.02 TeV) ’
o i 5=V
* No changes between HERA (e—p) = : Fixed target oxp. (401, E516, E687) " W
and LHC ! ZEUS =
o Y +“¥+"" l
2 o LHCbpp (Vs =7 TeV) | AE
. _ %102:— v LHCbpp(\G=13TeV)_,»W =
e Compatible with LHCb (pp) ; W
-
T mmem JMRT NLO
* In agreement with models: + Jﬁiﬁﬁj o
 JMRT NLO: DGLAP formalism with 10 J( _ -
main NLO contributions J.hysc 24 (2017), 031701 ;I | Power-law fit to ALICEIdata ]

e CCT: saturation in energy-dependent 10 50 30 40 102
hot-spot model Phys.Letts 766 (2017) 186-191
W2, =
YP
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Dissociative J/{ production in p—Pb collisions

* First measurement at the LHC
Bjorken-x J/L|J9|J+|J. 2.5<y<4

Bjorken-x
1072 107 107 10°° 1072 1072 107 107
3 T Illlll LI T Illlll LI T Illlll LI T Illlll LI Qa -l T Illllll T T Illllll T T Illllll T T Illllll l-
i 102 ALICE Preliminary | kS 1.6[ ALICE Preliminary ]
T 1 S5 ]
= I 1.4F .
= alo [ l ¢ ALICE ({5 =8.16 TeV)
! =l 1.2F < e Hi .
>—
= i N _CCT h
5 Un # B
¢ ALICE (|Syy = 8.16 TeV) 0.8F
o H1 [ ]
0.6
—CCT -
0.4+
1 1 1 1 L1 1 II 1 1 1 1 L1 1 II [ 1 1 1 1 L1 1 II 1 1 1 1 L1 1
20 30 40 10?2 2x10? 10° 20 30 40 102 2x10° 10°

W,, (GeV) W,, (GeV)

* Well described by CCT
* Compatible with HERA measurements
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vy = U production in p—Pb collisions

(B

ALICE
. L4 + -
* Signal extracted from fit of the pu*u p;
Jp->prp

S NV 2 L ul ALICE Preliminary _
> gbE —oum ALICE Preliminary > 0F :
S C ----Exclusiv?yy + o S -g- 25<y<325 ]
o 70 : ... Non-exclusive p-Pb \s,,, =8.16 TeV B .................... -
9/ 60 s "o \ VY M+NLF = . 325<y<4
o) : \ 25<y<40 = r A
2 F \ > g
§ 50 - y 1.5<M, <2.0GeV/c? = 103 _ -

40 E cE ey '
5 F | ! 1
g 30 iy
I / s —+— ALICE ({Sy = 8.16 TeV), 2.50 < y < 3.25

20 F = |

o \ g% —+— ALICE (S, = 8.16 TeV), 3.25 <y < 4.00

e T 10°F  ---¢--- STARIight, 2.50 <y < 3.25 E
1072 107 1 ---0--- STARlight, 3.25 <y < 4.00
pT (GeV/C) 1 L1 l 1 1 1 l 1 1 1 l 1 L1 l 1 1 1 l 1 1 1 l 1 1 1 l 1 L1 l 1 1 1 I 1
08 1 12 14 16 18 2 22 24 26

M, (GeV/c?)

 Compared with STARIlight (LO QED, no final-state interactions, no interactions
within proton radius)

* Agreement found within 3o
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Coherent J/ photoproduction in Pb—Pb collisions: p;

* p; distribution measured in 2 centrality classes at mid rapidity
I/P>e*e |y|<0.9

J/yp

d’o

(mb/GeV)

coh

d yde
A

e
et

(o)}

(&)

- DN

(=)

ALICE Preliminary

—_——

70-90%
] ] I ] ] I ] ] ] ]

Pb-Pb, \fsNN =5.02 TeV

Centrality 70-90%

Global syst. uncertainty: 8.6%

- Jy —e'e, y| <0.9
| T Upper limit 95% C.L.

W. Zha et al.
Phys. Rev. C99 (2019) 061901
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d yde

10

* Compatible with theoretical models including nuclear overlap
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50-70%

i ] I ] ] ] ] I ] ] ] ] I ] ] ] ] |

ALICE Preliminary Pb-Pb, \/sNN =5.02 TeV i

B Centrality 50-70% -

B Global syst. uncertainty: 9.2% ™|

" Ll 4

B - J/ly —e'e, |y|<0.9 b

__ T Upper limit 95% C.L. __

[ | W. Zha et al. i

| | Phys. Rev. C99 (2019) 061901 _

i ! 1 I 1 1 1 1 I ) [} - = 2 i x - & ]
0.05 0.1 0.15 0.2

[N (GeV/c)
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Coherent J/ photoproduction in Pb—Pb collisions: centrality %

* Measured at mid and forward rapidity q0° Jb>ete |y]|<0.9 J/b->pw 2.5<y<4  ALICE
3 :I T T T | 1T T T | 1T T T | 1T 1771 | 1T T T | 1T T T | 1T T T | 1T 1 :I
= a5 PO, VS = 5.02 TeV ALICE Preliminary 7
= - —e— Uy —e'e, Jy| <09, p, <0.2GeVic .
g\-g 3 [ Global syst. uncertainty: 2.2% 7
oY [ —e— Jy — w',25<y <4,p <03 GeVic ]
-OO o5 Glob..al syst. uncertainty: 6.5% 0-10%
—Q “7E arXiv:2204.10684 ]
Normalized to centrality interval / ol 40-50% —
width AC (in percentile) to avoid 1 ;CE‘C’M’OJO% ]
trivial interval width dependence ' = g 10-30% .
' 3 E
0.5 30-50% 3
O :I L1 1 | L1 1 1 | L1 1 1 | L1 1 1 | L1 1 1 | L1 1 1 | L1 1 1 | 11 :I
0 50 100 150 200 250 300 350

<Npar’[>

* Similar centrality dependence in the common intervals

* No reduction of the cross section observed towards more central collisions with
current uncertainties
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Coherent J/ photoproduction in Pb—Pb collisions: model comparison %

J/p—>ere |y[<0.9 J/Q->urp 2.5<y<4 ALICE
3 700 _I T T I T T T I T T IW IZh T II T I T T I_ 3 700_I LI I LI L I LILELEL I LILELEL I LI L L I LILELEL I LI L I LI I_
=2 [ ALICE Preliminary T Pliys. Rov. G99 (2019) 061901 7 iﬁ - ALICE, Pb-Pb {5, =5.02TeV  Models .
> 600 B . - — 600 — --IMS2 — M S3 -
§£ - Po-Pb, m =5.02TeV - %E: gi&gﬂiig 2% :i: @Z%QS? ] §_8 L Jy —ww,25<y <4 - - GBWS2 — GBW S3 ]
U1 RASG A 4 e B 5 s00f p,<03ceve :
© E p,<0.2GeV/c ys.ll eV | ( ) ) E E Cent. corr. syst. uncert. = 6.5% VDM E
400 - Global syst. uncertainty: 2.2% %P%/%?Ilge?/t. %9(76((2361%)) 024901 400 . —- 3
300F .= — = 300 .= T R
200 - ﬂ - 200 E LA il -
100 - — 100 | =
O :I 1 1 ] 1 1 1 ] 1 1 1 ] 1 1 1 ] 1 1 |: 0 :I P S [N T N T A T N T N T N T A T T N T A B AN m 1 |:

20 40 60 80 0 50 100 150 200 250 300 350 400

(N ALICE, arXiv:2204.10684 (Noar

* Effective photon flux for IIM and GBW S2 and
* VDM fairly describes data over the full centrality range VDM: Phys.Lett.B 790 (2019) 339-344

 Additional modification of the photonuclear cross section (S3) needed for IIM and GBW to describe
semi-central to central events

» Effective photon flux and modification of the photonuclear cross section for Zha:
describes mid-rapidity data

* GG-hs valid only for peripheral collisions
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vy = e*e” in Pb—Pb collisions

* Excess observed over known hadronic ete sources

* Similar observation from STAR

|

J/U—>e*e |n.|<0.8

ALICE

102 g
. - . . . o £ ALICE 90k
* First measurement of yy - e*e” pairs with m, < 2.7 GeV/c? in 3 0oL PR sy o T ]
peripheral Pb—Pb collisions at the LHC Arop e ookt ‘
Tlo E
_ pox10° O4<mee<07 qe\(/cz - 12107 O7<mee<11 G{e\/x/cz . X107 xl.];<{rnewe<x2.7w C?eV/CZ T | )
s s s | * 10°g
N ALICE 10 ALICE - SN ALICE . I
& 70-90% Pb—Pb s,y = 5.02 TeV ] & " 70-90% Pb-Pb s, = 5.02 TeV_| & 0.3- 70-90% Pb-Pb |5, = 5.02 TeV 107
v$1 .8 p,,>0.2GeVic, || <08 E "8 - p,,>0.2GeVic, || <08 . "g - p,,>0.2GeVic, || <08 ] 10_8; : ¥
o168 0.4 < m,, < 0.7 GeV/c? 3 o | 0.7 = m,, < 1.1 GeV/c? ] & | 1.1 my, < 2.7 GeV/c? : -
LS, [ ] B 0.8 = ° 10
2% 14*“ ® Data g 28 L e Data 7 28 * Data : E pF’e>o.2 G?V/c, |ne|70.8, pTyeeTOJ GeV/Ic E
T 4 of — Cocktail E o Tt —— Cocktail il 5 0.2 — Cocktail - = 102
Z‘” gy vy—> e*e (QED) E g 06| - vy— e*e (QED) 8 3‘" ----- yy— e*e’ (QED) | E 10* e ‘ ;
A O yy— e*e’ (Wigner) ] — Lo yy— e*e’ (Wigner) 1 — R 5] e yy— e*e (Wigner) g F ET]
0.8 R _s ata” i - [ .!n!, R s ata i ) 2 R _s ata” i i o 1 E - E
vy— e*e (STARlight) E 0.45% % yy—e'e (STARlight) | ik yy— e*e (STARlight) : e ‘1 e s 5z
0.6 = 1 ] 0.13 = 4 7 M,, (GeV/c?)
0.4 ] 0.23}:‘2 v t = | P
0.2t E oy 1 | ALICE, arXiv:2204.11732
0? | L 07/1{ fﬁ R | L L L | L ] | | |
0 0.2 0.4 0 0.2 04 0 0.2 04
P ee (GeV/c) Pr e (GeV/ce) P; .. (GeV/c)

* Data described by models including b dependence of the
photon k-|- distribution (QED, Wigner) QED: Phys.Lett.B 800 (2020) 135089, Eur.Phys.J.A 57 (2021) 10, 299

Wigner: Phys.Lett.B 814 (2021) 136114

D. Stocco DIS XXIX - Santiago de Compostela - 2-6/05/2022 15



Outlook

* Run 3+4: features
* Luminosity increase: ~1 nb™ (Run 2) =>~10 nb! (Run 3+4)
* Upgraded detectors: continuous readout

* Larger statistics
* Several hundreds for (MB events) at mid rapidity

* New measurements possible (e.g. Y(1S) in UPC)

0.8

% 06

Re

0.4

0.2

TTT I
ALICE Simulation, Pb + Pb — Pb + Pb + V

VSyny =55 TeV, L =13 nb™

CMS Y(1S) pseudodata
ALICE Y(1S) pseudodata i
ALICE y(2S) pseudodata ]|

— EPS09LO, Q=m

—— EPS09LO, Q=m ¢

Y(1 S)/2

—— EPS09LO,Q=m, /2

t
t
2 }
t
|

ALICE JAhp pseudodata
111 |

Counts per 20 MeV/c
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Conclusions %

UPC ALICE

e Coherent J/ photoproduction cross section measured in Pb—Pb collisions at /sy = 5.02 TeV
* Moderate gluon shadowing in nucleus (~0.64)
* |t| dependence sensitive to transverse parton distribution in nucleus
* Described by models with shadowing or saturation

* Exclusive J/{ photoproduction off proton measured in p—Pb collisions at \/syy = 8.16 TeV:
* In agreement with previous results from HERA and LHCb

 Dissociative J/ photoproduction and low mass yy—>u*u production measured in p—Pb collisions for the
first time at the LHC

Pb-Pb collisions with nuclear overlap

* Coherent J/ photoproduction cross section measured in Pb—Pb collisions at /sy = 5.02 TeV down to
40% most central collisions at mid rapidity and 10% most central collisions at forward rapidity

» Described by models implementing effective photon flux and/or modified photonuclear cross sections

* yy—>e*e measured for the first time at low invariant mass in peripheral Pb—Pb collisions
at VSNN — 5.02 TeV

Outlook
» Significant increase in statistics expected for Run 3 and 4
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Coherent J/ photoproduction in Pb—Pb collisions: energy dependence %

ALICE
* Ratio of results at \/syy =5.02 TeV / 2.76 TeV

S ALICE, arXiv:2204.10684
li) 8 _| T | T T T T | T T T T | T T T T | T T T T | T T T T I_
© = ]
o 7F ALICE, Pb-Pb Moﬁ'\eﬂls 3
s b Jw o, 25<y<4 T GBW -
in, 6 - p, < 0.3 GeV/c weee GG-hs =
= = ]
E-‘Q% 5K Cent. corr. syst. uncert. VDM —
—;Oo - .
e, - ]
~ 4 {:l] -
> — —
li) = ]
S| H—
Q - — — .
10 - - ]
N2 _LAI-. ....... ]
S z
== —
> - ]
S - ]
% O | | L1 | | 1
3 30 40 50 60 70 80 90

Centrality (%

N—

* No centrality dependence
e Models describe data within uncertainties
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Coherent J/y photoproduction in Pb—Pb collisions vs UPC %

e Ratio to UPC measurement:

ALICE

ol T T T T T T
Sl [ Po-Pb, {5y =5.02Tev ALICE Preliminary
,_|c<3 0.8 | —e— J/y —e'e, |y| <0.9 ]
U 1 ALICE, arxiv:2204.10684
: 0'6: 20-70% 1 s0% 10-30% ] ALICE, Phys.Lett.B 798 (2019) 134926
Normalized to 40-90% EI 30-50% i
centrality interval 0417 H H | ALICE, Eur. Phys. J. C81 (2021) 712
width AC (in - 4 -
percentile) to avoid 02k ]
trivial interval - i
width dependence ol N T B R B
0 50 100 150 200 250
<I\Ipart>

* Similar behavior at mid and forward rapidities
 No reduction of the cross section ratio observed towards more central collisions with

current uncertainties
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Coherent J/ photoproduction in Pb—Pb UPC: signal

dN/dp_ (GeV/e)!

o C o C o 40—
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Counts per 35 MeV/c

Counts per 30 MeV/c?

Coherent Y’ photoproduction in Pb—Pb UPC: signhal
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Coherent J/ photoproduction in Pb—Pb UPC: models %
ALICE

ALICE, Eur. Phys. J. C81 (2021) 712
ALICE Pb+Pb — Pb+Pb+J/) \/STJN =5.02 TeV

Impulse approximation: no nuclear effect
STARI'ght: VDM + GIaner Comput.Phys.Commun. 212 (2017) 258-268

EPSO9 LO (GKZ): parameterization of nuclear
shadowing data Phys.Rev.C 93 (2016), 055206

LTA: Leading Twist Approximation of nuclear
ShadOWing Phys.Rev.C 93 (2016), 055206 8

* |IM BG, IPsat, BGK-I: color dipole approach coupled 6
to the Color Glass Condensate formalism with
different assumptions on the dipole-proton 4
scattering amplitude

[ ALICE coherent J/y
- - - - Impulse approximation
EEREE STARLIGHT
—— EPS09 LO (GKZ)
- LTA (GKZ) eemmTTTTmm -
S IIM BG (GM) -
— — IPsat (LM)
— - BGK-I (LS)
- --- GG-HS (CCK)
— - b-BK(BCCM) -

[
do/dy (mb)

1III|III|III|III|III|III

o<
Phys.Rev.C 90 (2014), 015203 Phys.Rev.C 83 (2011), 065202 Phys.Rev.C 99 (2019), 044905 7;
J.Phys.G 42 (2015), 105001 Phys.Rev.C 87 (2013), 032201 T R R H R S
. ] 4 -3 —2 -1 0 1
* GG-HS: color dipole model with hot-spots nucleon y

structure rhysRrev.c97(2018), 024901 Phys.Lett.B 766 (2017) 186-191

* b-BK: Color dipole approach coupled with impact-
parameter dependent Balitsky-Kovchegov equation

Phys.Lett.B 817 (2021) 136306
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Counts per 25 (MeV/c?)

Coherent J/ photoproduction in Pb-Pb UPC: |t| dependence %

: : o : ) : ALICE

* Signal extraction: fit with two CB functions (J/{, {’) and an exponential

(background)

0 < p% < 0.0007 GeV?/c? 0.0016 < p% < 0.0026 GeV?/c? 0.0062 < p4 < 0.0121 GeV?/c?

350:_ ALICE, Pb-Pb ﬁ: 5.02 TeV g 250—_ ALICE, Pb-Pb ﬁ =5.02 TeV g 200:_ ALICE, Pb-Pb ﬁ: 5.02 TeV

x s 2 180F -

[ Jp = wrw = I Jhp =t = - Jp = wrw
300 | . & [ |  160f- y

- UPC, Ly = 233 = 6 ub 5 200 UPC, Ly = 233 = 6 ub 5 | UPC, Ly = 233 = 6 ub
250;‘ ¥l<0.8 || p20.0000,0.0007) Gg;ﬂ g "~ y1<08 | p2€0.0016,0.0026) Ggg\/z 2 1405— M<08 || pe0.0062,00121) G§2V2
200k Ny, = 569 % S 150L Ny, = 5117 8 120¢ Ny, =401

i [ 100
150%} 1001 80F
100 i 601 |

: 501 40 |

50 RN 20 |
- LT Rl ']'&l fodi ']'h
O PR T N TR SO TR S N SO N [ T | T il 0 11 |+ PR T S M AT I | O L | T 1 ¢
2.5 3 3.5 4 4.5 2.5 3 3.5 4 4.5 2.5 3 3.5 4 4.5
m,, (GeV/c?) m,, (GeV/c?) m,, (GeV/c?)

D. Stocco DIS XXIX - Santiago de Compostela - 2-6/05/2022 24



Exclusive and dissociative signal extraction

* Simultaneous unbinned fit of mass and p; of p*u pairs
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5 ’ I I . I | I I I I I I ] & 220
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Coherent J/ photoproduction in Pb—Pb collisions %

» Coherent J/{ vyield extracted through ALICE

an unbinned 2D (m,., p;) fit

8 1 1 1 1 I 1 1 1 1 I 1 1 1 1 I 1 1 1 1 I 1 1 1 1 I 1 1 1 1
> 105 b Pe-Po, VS = 5.02 TeV ALICE Preliminary
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vy—~>e*e in Pb—Pb collisions with nuclear overlap

* Relative signal and background contributions
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