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Proton and Nucleus Structure Ultra-Peripheral Collisions Results

* The structure of the proton Mland2BUS * Hadronic interactions are suppressed in ultra-peripheral * The rapidity differential coherent J /i photoproduction cross
in DIS is described by the | GV collisions (UPC) section
parton distribution functions 3| — HERAPDFZONLO ’

uncertainties:

xf (x,0%) =

[ parameterisation

HERAPDF2.0AG NLO

* At low x the gluon
distribution function is steeply
rising due to gluon splitting

Raw J/y yield

dojjy _ NU/WN-—”’;A
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* Eventually gluons will
recombine and split at the
same rate
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mmm) Nuclear shadowing

* Results show presence of nuclear shadowing

Y - A 2 HMPI (A=ZR 7 ' e - - - . -
Atlow x: R, (x, Q%) <1 HPID ~— Sl T . * Impulse approximation (without nuclear effects) is rejected by
DCal vl Gl O
* Saturation is expected to be one of the contributions 10,03 Magnet = Y | g | . data

11. Absorber

e Saturation is expected to set in at higher x in nuclei w.r.t. Ty v

nucleons 14, Muon Trigger * Colour dipole models with saturation describe the data best
15. Dipole Magnet ,

16, PMD
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Coherent J/1) Photoproduction

Muon Spectrometer AD Scintillator
* Track reconstruction  Background suppression

Photon emission JYP e At forward rapidity

- * There are two different contributions
e Photon flux intensity e \ector meson Data AII&IYSIS

e Proportional to Z2 e Quantum numbers of y
e Perturbative calculations * Mass distribution: J/y yield and feed-down contribution from 1’

Photon-target )
ALICE, Pb-Pb \'s,,, = 5.02 TeV cross section

UPC, L, = 754 + 38 b 4\
pr < 0.25 GeV/c dopppb (V)

4.00<y <-250 i = Ny (}’) + Ny(—}’)[Ube (—3’)}
N, = 21746 £ 190 Y
N, =521+63

v/ dof = 1.37 (96.2/70)

* They cannot be separated with just one measurement

e Maximum photon
energy e Large mass

e Given by the Pb ion e Clear experimental signal
Lorentz boost e Large dimuon branching ratio

K / K e Small decay width
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® Pr Spectrum: incoherent J/ contribution Low E photon @ High x gluons High E photon Low x gluons

ALICE, Pb-Pb |5 = 5.02 TeV

UPC, Ly, = 754 £ 38 b’ * Possible solutions
~4.00 < y <-2.50

2.85 < m,, <3.35 GeV/c? * Forward neutron emission classes - measured with ZDC

« ALICE data - i ..
— Goherent iy * Ultra-peripheral and peripheral collisions
— Incoherent J/y
— Incoherent J/y with nucleon dissociation
— Coherent J/y from y' decay

Incoherent J/y from y' decay
— Continuum yy — pu
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e InLO pQCD

e Cross section o« gluon density squared!!
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e \/ector dominance model
e y fluctuates into a J/y

Raw counts per 0.1 GeV/c
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e Colour dipole model
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e y fluctuates into quark-antiquark dipole L
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