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LHC as a yPb and yp collider %

ICE

\\ // Ultra-peripheral (UPC) collisions: b > R;+R,

Z
O — hadronic interactions strongly suppressed

AN\ NNV b o
/ \\ _ High photon flux
VAVAVAVA o R
' - } " v — — well described in Weizsacker-Williams

// \\ approximation (quasi-real photons)

— flux proportional to 72

— high cross section for y-induced reactions

Pb-Pb and p-Pb UPC at LHC can be used to study y-Pb, yp and yy interactions
at higher center-of-mass energies than ever before

Recent review on UPC physics: Phys. Rept. 458 (2008) 1-171
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J/y photoproduction in UPC

ALICE

* LO pQCD: coherent J/\y photoproduction cross section is
proportional to the square of the gluon density in the target:

3 P Y A
doyasgpea| _ MyyLer’al(@ >{q>(* (2 Qz)r
dt t=0 48046le S
]\[3/1/,
e Mass of J/y serves as a hard scale: Q? ~ T ~ 2.5 GeV?
\[; § - b) E H1PDF2009
* Bjorkenx ~ 102— 107 accessible at LHC: 2 = o fL % 10F Q*=19GeV* 1
P

* J/y photoproduction in p-Pb UPC (proton target) allows one
to probe poorly known gluon distribution in the proton at
low x and search for saturation effects

14F

* J/w photoproduction in Pb-Pb UPC (lead target) provides
information on gluon shadowing in nuclei at low x
which is essentially unconstrained by existing data
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Parton distributions in nuclei (nPDFs)

"nPDFs are fundamental QCD quantities for the description of DIS, pA, AA collisions
 determine initial state in heavy ion collisions (main motivation for p-Pb runs)
* required for quantitative estimates for the onset of saturation

Determination of nPDFs: C. Salgado et al. JHEP 0904:065,2009
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Resulting nPDFs have rather large uncertainties, especially for small-x gluons due to:
e Limited kinematics
* Indirect extraction of gluons via Q2 evolution
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®

ALICE results on ultraperipheral PbPb collisions
from 2011 data

Forward rapidity: Phys. Lett. B718 (2013) 1273
Midrapidity: Eur. Phys. J. C73 (2013) 2617
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Looking for two tracks in an otherwise empty detector...

ALICE

Continuous coverage: Central barrel: |n|< 0.9
-3.7<1n<5.1 Inner SPD layer: |n|< 2.0

ACORDE

o -
S—
SN

ZDC
~116m from I.P.

t

VZERO:2.8<n<5.1; -3.7<n<-1.7
FMD:1.7<n<5.0;-3.4<n<-1.7

Muonarm: -4 < n<-2.5

DIPOLE
MAGNET
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UPC forward trigger:

* single muon trigger with p;> 1 GeV/c (-4 < n <-2.5)
e hitin VZERO-C(-3.7<n<-1.7)

* no hitsin VZERO-A (2.8 <n<5.1)

ACORDE

TRACKING
CHAMBERS

MUC
FILT]

Integrated luminosity ~ 55 pb!

Offline event selection:

* Beam gas rejection with VZERO

* Hadronic rejection with ZDC and SPD

Track selection:

= * muon tracks:-3.7<n<-2.5

* matching with the trigger

* radial position for muons at the end
of absorber: 17.5<R_,.<89.5cm

* p;dependent DCA cut

* opposite sign dimuon: -3.6 <y <-2.6

e

’I

Phys. Lett. B718 (2013) 1273
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J/Y at forward rapidity

ALICE

Dimuon candidates / (80 MeV/c?)

Pb+Pb— Pb+Pb+Jiy s, =276 TeV
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Invariant mass distribution:

* Dimuon p;< 0.3 GeV/c

e Signal fitted to a Crystal Ball shape

e Background well described by exponential

shape compatible with expectations from yy
—> UM process

Four contributions in the p; spectrum:
Coherent J/y:

— photon couples coherently to all nucleons
— (pp "~ 1/Rp, ~ 60 MeV/c

— no neutron emission in ~“80% of cases
Incoherent J/:

— photon couples to a single nucleon

— (pp "~ 1/R,~ 450 MeV/c

— target nucleus normally breaks up

J/Y from ' decays

* VY PHM

ALICE: Phys. Lett. B718 (2013) 1273
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UPC J/y at central rapidity

UPC central barrel trigger:
e 2<TOFhits<6(|n| <0.9)
+ back-to-back topology (150° < ¢ < 180°)
e >2hitsin SPD (|n| < 1.5)
* no hitsin VZERO (C:-3.7<n<-1.7,A: 2.8<n<5.1)

TRACKING
CHAMBERS

MUC Integrated luminosity ~ 23 pb!

FILTI
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Inl<0.9
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Eur. Phys. J. C73 (2013) 2617
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Coherent J/y at central rapidity

* Measured both in dielectron and dimuon channels Eur. Phys. J. C73 (2013) 2617
* Coherent J/Y enriched with p; cut

80
— [ Pb+Pb—oPb+Pb+Jiy \'Syy = 2.76 TeV —~ 2o0F Pb+Pb—Pb+Pb+J/y \s,, = 2.76 TeV
o - ly]<0.9 NQ 0 :_ ly]<0.9
® 0 > 200F
E B [ ] . . . E C . . .
o I - Opposite sign electron pairs o 180 -~ Opposite sign muon pairs
S 60 < - . . .
3 N, =265+ 40 B - —Like sign muon pairs
S T Y 5 1F N, =291+18
S | L - -
S 501 | my, =3.0921+0.036 GeV/c’ 8 140k Iy
S S F = 3.096 + 0. 2
5 40—_ O'le =25.0£1.9 MeV/C2 B 120K mJ/W 3.096 £ 0.002 GeVie
z *r £ o, =25+ 1 MeV/c?
T - | v
. 100 — ‘
30 . 80 C ! .
dielectrons - dimuons
20 p; < 300 MeV/c 50 |  py<200MeV/c
10 [
1 ¢ ~E 'uu} '('l
0 Ll b oty | e e e N gy %3
25 3 35 4 45 5 55 6 . . : 6
M, (GeV/c?) M. (GeV/c?)
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p; distributions for J/y in central barrel

ALICE

Eur. Phys. J. C73 (2013) 2617

~120 —
S Pb+Pb — Pb+Pb+J/y /5.-=2.76 TeV S Pb+Pb — Pb+Pb+J/y \5,=2.76 TeV
- . ly|<0.9
: ly1<0.9 = 100
100~ WL data —e— data
B — Sum — Sum
80_ — Y 80 —YY

------- coherent J/y
— — incoherent J/y

coherent J/y from v’ decay
------- incoherent J/y from y’ decay
—— hadronic

------- coherent J/y
— — incoherent J/y

coherent J/y from y’ decay
----=-= incoherent J/y from y’ decay
—— hadronic

J/y candidates(counts/40 MeV/c
J/y candidates(counts/40

: iy o -
06 07 08 09 1 , _ . 0.8
dimuon P, (GeVie) dielectron P, (GeVic)

* Clear coherent peak from J/\y and continuum yy—/*l

* Full spectrum explained by, in addition, incoherent J/y, J/ v from y’ feed down and
some hadronic contribution at high p;
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Determination of cross section and systematics

ALICE
Forward rapidity: Source . Value
] g ined with Theoretical uncertainty in oy,  20%
. . .
Cros.s section determined with respect to yy—puu cross Coherent signal extraction +9 %
section: Reconstruction efficiency 6%
docon 1 Neon (Acc X €)yy 04r RPC trigger efficiency 5%
dy  BR N, ' (Acc X €)eon Ay J/y acceptance calculation 3%
two-photon e™ e~ background 2%
Main source of systematics comes from theoretical Branching ratio [ %
uncertainty on 6, and signal extraction Total %
Source Coherent Incoherent
Mid-rapidiy: Luminosity o o
* Cross section: Trigger dead time +2.5% +2.5%
- - +7% (+6% +26.5% (+9%
doeoh A7coh Signal extraction _61)2(§?°) —12.i0é6§%89'o)
Ty _ Ty Trigger efficiency 90% "9.0%
dy o Acc X € .BR(] S IH) - Lo Ay (Acc x €) +2.5% S:i:l%) :i:6.5(:i:03.5)%
" ( )J/ v I/ ) L vy — eTe” background oo oo
e/l separation +2% +2%
. . 1 1 0 0
Main sources of systematics: Branching ratio e +1%
Neutron number cut o -
- signal extraction Hadronic J/ - oy (500)
" trigger efficiency Tou PR RECHY
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Coherent J/{: comparison to models ®

ALICE
 STARLIGHT: Klein, Nystrand, PRC60 (1999) 014903
’g‘ 8- Pb+Pb — Pb+Pb+J/y s =2.76 TeV a) VDM + Glauber approach where J/{+p cross section is
PO R e ALICE Coherent J/y obtained from a parameterization of HERA data
s E . AsHKNoT RS .0 Reflected
R et * GM: Gongalves, Machado, PRC84 (2011) 011902
S| e AB-EPS09 EAEPPLLEPN . color dipole model, dipole nucleon cross section taken
g ABERSOS S L0 T from the IIM saturation model
A SN
] 3 / . RN . AB: Adeluyi and Bertulani, PRC85 (2012) 044904
2 PR N LO pQCD calculations: AB-MSTWO08 assumes no
1 ¥ , nuclear effects for the gluon distribution, other AB
oi ----- '\& models incorporate gluon shadowing effects according
4 2 0 2 4

to the EPS08, EPS09 or HKNO7 parameterizations

 (CSS: Cisek, Szczurek, Schiafer, PRC86 (2012) 014905
Glauber approach accounting ccg intermediate states

Good agreement with models which include
nuclear gluon shadowing.
Best agreement with EPS09 shadowing
(shadowing factor ~0.6 at x ~ 1073, Q? = 2.4 GeV?)

* RSZ: Rebyakova, Strikman, Zhalov, PLB 710 (2012) 252
LO pQCD calculations with nuclear gluon shadowing
computed in the leading twist approximation

* Lappi, Mantysaari, PRC87 (2013) 032201: color dipole
Phys. Lett. B718 (2013) 1273 model + saturation
Eur. Phys. J. C73 (2013) 2617

Evgeny Kryshen 14



Nuclear gluon shadowing from ALICE data

V. Guzei, E. Kryshen, M. Strikman, M. Zhalov. Phys. Lett. B726 (2013) 290

Nuclear suppression factor in J/\ photoproduction:

ALICE data corrected for photon flux

exp

b rypb(Wyp) 71/2 .
S(Wyp)E[ )I/A Iy } »]?(;r.,u2 —
O pb—s | ypb Wy p)

Impulse Approximation: J/\y photoproduction cross
section from HERA corrected for the integral over
squared Pb form-factor

Hijing: scale-independent gluon shadowing,
characterized by parameter s,

Shadowing parametrizations (EPS,nDS,HKNQ7) use
DIS and Drell-Yan data + nt°® data from RHIC (EPS) —
gluon shadowing essentially unconstrained at low x

Leading twist approximation: propagation of color
dipoles in nuclei via intermediate diffractive states
(Gribov-Glauber shadowing theory). Incorporates

diffractive parton distributions in proton (from HERA)
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Scale dependence

e Studied in detail in Guzey, Zhalov: JHEP 1310 (2013) 207.
* Scale of 3 GeV? found to be most appropriate for the description of J/y photoproduction
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Future measurements of heavier vector
mesons (y, Y) will further elucidate the
importance of the scale
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Incoherent J/Y at central rapidity

dN/dM(counts/40 MeV/c?)

dN/dM(counts/80 MeV/c?)
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l o, > 300 MeV/c

22 Pb+Pb — Pb+Pb+J/iy |s, =2.76TeV  b)
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e Almost one order of magnitude
difference in the predicted cross sections

* ALICE sets strong constraints

Eur. Phys. J. C73 (2013) 2617
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yy—e*e in central barrel

* Huge cross section: O(100) kb

Standard QED:

* Born cross sections obtained by Landau & Lifshitz
in 1934

But caveats due to
* Uncertainty in higher order terms due to coupling
7./

* Uncertainty on minimum momentum transfer and
nuclear form factor

Different models predict a reduction of the LO cross
section up to 30% (see e.g. Phys. Rev. C80
(2009)034901; Phys. Rev. Lett. 100 (2008) 062302)

Pb

Unitarity correction

S § ’

Coulomb correction

Evgeny Kryshen
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yy—e*e in central barrel ®

| ALICE
STARLIGHT, PRC60 (1999) 014903: %’) e Pb+Pb — Pb+Pb + 7y |5 =2.76 TeV
. g 600— -1y o e'e
(LO prediction, |n|<0.9): 2t +  STARLIGHT
* 2.2GeV/c* <M, <2.6GeV/c*:c,=128 ub % mg |
* 3.7GeV/c*<M;,,<10GeV/c*:c, =77 ub = _|_|=%_‘+\_|_|—i‘i
: ¢ |
ALICE: I
* Data slightly above LO prediction i Oy =154 1(st) igs(sys)ub]
* 12% and 16% precision in two mass ranges 2' Mye- (GeV/c?)
« ALICE data sets stringent limits on the s F PotPD = PbePb+ 1y (s =276 TeV
. . . 9 b*‘& —+—w—>e*e‘
contribution from high order terms 3 T
— — + — STARLIGHT
é: 105— +
s [ : ]
_O‘)‘,'_;e =91+ 10(sta) T35 (sys) ub l

B e
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| ALICE
STARLIGHT, PRC60 (1999) C ‘ 2.76 TeV

. e
(LO prediction, |n[<0.9): Y R
e 2.2GeV/c’<M, ,<2.6(
276 Vj , M'”" 0C Particles and Fields {__
* . ev/ce < inv < |_4
::lr_
ALICE: P
* Data slightly above LO 8 o b
e 12% and 16% precision > : My:g- (GeV/c?)
 ALICE data sets stringe . rroTel
contribution from high | ig’T:RZZHT




J/y in ultraperipheral p-Pb collisions
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J/y photoproduction on proton ®

ALICE
e HERA: Elastic J/y photoproduction
' = 300
= ¢ H1 data HE
» 1/ photoproductionin ep (x up to 104) — 200 | WH1datalE
; 4 H1(2005)
> Latest: H1, Eur. Phys. J. C73 (2013) 2466 5 M FHLHE, LE, H1(2005)
T 100 - 4 Zeus(2002)
» Results well described with the power law - i
(no hint for saturation) °
} Q% =0.1 GeV?
> Data was used to extract gluon PDFs: 30 | It| < 1.2 GeV?
MNRT (Martin et al), Phys. Lett. B 662 (2008) 252 30 100 200
W, [GeV
JMRT(Jones et al), JHEP11 (2013) 085 , w [GeV]
v ! == N0t
NNPDF 23
c gTS;g'JE\DOB _
* CDF: exclusive J/Y inpp @ 2 TeV |
at midrapidity (x~1073), PRL 102, 242001 (2009) i
» compatible with HERA (W~100 GeV)
» Set upper limit for odderon-pomeron contribution , e

JHEP11 (2013) 085
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J/y photoproduction at LHC ®

ALICE
. . do dn dn
LHCb: exclusive J/Y in pp @ 7 TeV dy T r(y) [hm%pﬁvp (W) + k- 1= o ve (W—)]
at forward rapidity (x~1072+ x~10~): pp%ps "
2010 data: 36 pb'! g 10 L|'-|Clblmul T
LHCb, J. Phys. G40 (2013) 045001 o

2011 data: 930 pb

First shown at SaporeGravis Workshop (Nantes)

two weeks ago. To be published soon (LHCb- 10?
PAPER-2013-059)

e LHCb (W+ solutions)
] m  LHCb (W- solutions)
» Large fraction of J/ from x_decays + s H1
» photon emitter is unknown 1= v Zeus , -
. - Power law fit to H1 data -
» assume power law to separate low and high- - i e .
energy contributions 102 10°

new LHCb results W (GeV)

Advantage of p-Pb collisions wrt pp:
e Large photon flux from Pb
e The photon source is known
— no assumption required to separate low and high energy contributions
* Hadronic contribution can be strongly suppressed by ensuring Pb nuclei are intact
(no signal in ZDC)
* Contamination from central exclusive x. production negligible
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~ Three UPC trigger optlons in ALICE .

LHCb

Data collected in 2013: ZC?
p-Pb: p towards muon spectrometer o

Pb-p: Pb towards muon spectrometer

Three UPC trigger options in ALICE: 102

e Forward: both muons in the muon arm

* Central: both leptons in the barrel » LHCb (W solutions)
. i m LHCb (W- solutions)
 Semi-forward: one muon in the muon + s HT
arm, second in the barrel 10 v Zeus

Power law fit to H1 data

— wide gamma-proton CM energy coverage

uptoW~1TeV!
— wide x coverage: 102 -10" \\ / \ //W (GeV)

p-Pb Pb-p




Preliminary results in forward pA %E

p-Pp (low gamma-proton energy):

* Exclusive J/\y production measured in 3 rapidity bins (2.5 <y < 4)
* Background (mainly proton dissociative J/y production) estimated with p; templates

* Same method applied to obtain the o(yy—up) in 1.5< M., <2.5 GeV/c?. Results compatible
with QED predictions from STARLIGHT.

Pb-p (high gamma-proton energy):

* Reduced rapidity range (-3.6 <y < -2.6) due to requirement of VZERO-C in the trigger
* Less statistics. Exclusive J/y production measured in one rapidity bin

p+Pb — p+Pb+J/y  |s, =5.02 TeV

< 200~

p+Pb — p+Pb+J/y \[STJN - 502 TeV Pb+p — Pb+p+J/y at | s, = 5.02 TeV

W
o
T

o C % i
S “ - 8 [ .36<y<26
& 180¢ " & 100 : B Rl
vt » - —— Signal+Background+yy S 25k
S 160 St Exclusive J/y P S
» 140 H C 2 8o} Non-exclusive J/s s |
b r I.I E o |9 - @ 20
L% 1201 PERFORMANCE @ woRR [
r 18 July 2013 i [
100" o o1t sf ALICE
r 25<y<4.0 1 i PERFORMANCE
I [ ¢ 18/07/2013
401 HLICE 10__
@ PRELIMINARY r

20H

5
.
- LSS INNURNAUAINI

O L
35 4 . 1.5 2 2.5 3 3.5 4 4.5 25
Dimuon p_ (GeVic) Dimuon mass (GeV/c?)

5 2 25 3 3.5 4 4

Dimuon mass (GeV/cg)
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Tests of power law dependence @

ALICE
v+p — Jy+p
s A Camerini ot al 1975 . Pho’Foproductlon crgss
> L MNRT NLO & Clark et al. 1979 section o(W,,) obtained from
I MNRT LO 4 E401 ALICE do/dy divided by
| STARLIGHT Parameterization photon flux from STARLIGHT.
102 b-Sat (eikonalised)

e 12% flux uncertainty at high

b-Sat (1-Pomeron) S

I IIIIII|

energy

g -

/4* e ZEUS J/y — u*u
i 0 ZEUS Jiy — e'e’

T+ O H1 * Power law fits (not shown):

E I s LHCb (pp) o~ (W, /90 GeV)?

- = ALICE Preliminary 1P
i 11 I 1 I

! L P I IR R |
2 3
10 10 W, (v
e ALICE data alone compatible with a power law with 6 =0.67 £ 0.06
 Exponent compatible with H1 (6 =0.67 £ 0.03) and ZEUS (0 =0.69 + 0.02 + 0.03)
 Exponent from LHCb: 6 =0.92 £ 0.15 (J. Phys. G40 (2013) 045001, waiting for update)

e Relative normalization of ~¥1c between different HERA sets. ALICE normalization is also ~1c
away wrt HERA
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Comparison with models

®

ALICE

¢ [nb]

10°

10

-

v+p — Jy+p
- A Camerini et al. 1975 J(J.
- MNRT NLO ¢ Clark et al. 1979 ik ]
%
e MNRT LO A E401 &

STARLIGHT Parameterization
b-Sat (eikonalised)
b-Sat (1-Pomeron) 4"

e ZEUS J/y — p*uw’
0 ZEUS J/y — e'e’
* O H1

* LHCb (pp)

m ALICE Preliminary

10

Lol
3
W, 1oy

(hep-ph/0606272, acc-ph/1206.2913):

JMRT (arXiv1307.7099):

A1 LO (gluon distributions follow power law)

NLO (includes expected main NLO
contributions)

e fits to HERA photoproduction data set
+ refit of LHCb data

e give very similar predictions in the
considered energy and Q? range

e 1sigma above ALICE measurement

includes b-dependent saturation effects based on a CGC inspired model
parameters determined by fitting HERA data on the proton structure function F, for x<0.01
1 sigma above ALICE high energy point
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Summary and outlook

ALICE

Summary:

* J/y and dielectron continuum photoproduction measured in UPC Pb-Pb

e ALICE data consistent with gluon shadowing from EPSQ9 central set

* First results on forward J/y photoproduction in p-Pb available

Prospects:

* Finish analysis on J/\y in p-Pb including central-barrel and semiforward UPC
* Study the production of other vector mesons (p, y’) in existing Pb-Pb data

e Collect new data at higher beam energy (x2) and increased luminosity
(Pb-Pb goal: ~ 1 nb1in 2015-2017 and ~ 10 nb! until mid 2020’s)

* Take advantage of new forward ADA and ADC detectors to improve the
exclusivity condition and the trigger purity

* Explore new vector mesons (Y) and perform multi-differential studies (e.g.
explore neutron emission pattern)




Backup
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0® photoproduction in PbPb &

ALICE

STAR: Phys. Rev. C85 (2012) 014910 Pb+PD — Pb+Pbtp (5= 2.76 TeV

‘é 800

(mb)

GGM GM  ———— — STARLIGHT

g3
210 13700

600

I llllllll

500

Thresholds

102 400

Frankfurt, Strikman and Zhalov

300
--------- Goncalves and Machado (IPSAT-GM)

200

I Illlllll

----------------- Goncalves and Machado (IIM-GM)

_____ Klein and Nystrand 100

lllllllllllllllllIllllllllllllllIIIIIIIIII

£
dal

|
SN

ll 1 1 1 1 1 I 1 1 1 1 I 1 1 1 1 I Il 1 1 1 I Il 1 1 Il I 1 Il
50 100 150 200 250 300 0

GGM: Frankfurt, Strikman, Zhalov, Phys. Lett. B 537 (2002) 51; Phys. Rev. C 67(2003) 034901
* Generalized Vector Meson Dominance Model in the Gribov-Glauber approach.

* Includes nondiagonal transitionsy — p' — p

* o,y from Donnachie-Landshoff model, in agreement with HERA and lower energy data.

* Based on the color dipole model in combination with saturation from a CGC-1IM model.
STARLIGHT: Klein, Nystrand, Phys. Rev. C 60 (1999) 014903, http://starlight.hepforge.org/
* Uses experimental data on o, cross section.

* Glauber model neglecting the elastic part of total cross section.
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p®invariant mass and p; spectra
ALICE

x10°
N’(: L Ultra-peripheral Pb-Pb events at | s, = 2.76 TeV i
% 15 B Az 4579 + 0.41 ﬁn pairs E i Ultra-Peripheral Pb+Pb events at \s, = 2.76 TeV
= - B=-24.48+3.17 yT < 150 MeV/c s |
- M=7678+35 [} = e R i 8 .-
Q [ MeTersia: o Besonance soniwum | 5 [ e 4 cata
> SR (I S Resonance 10 —— STARLIGHT coh.
o 10r —— STARLIGHT incoh.
£ [ ALICE
S L PRELIMINARY — SUM
o
SR ALICE
- __ PERFORMANCE _+_ + +
£ i 27/11/2012 - 4
% 0_' ----- i Pl LU ||_|||11||1
0 0 2 0 4 0 6 0 8 1 12 14 16 1.8 22 . 1015 02 025 03 03 04 04 o
7t7tpa|rpT eV/c
M, (GeV/c?)
2 . .
do \/mm/\/l ol (M) * coherent/incoherent template-pair-p;
= A + B distributi
istributions from STARLIGHT
me‘-ﬂ- ’/T/l M + IM Or( )
. o . * 7 % contribution from incoherent events
A - ampl.ltude of the Breit-Wigner function | with pair-p, < 150 MeV/c
B - amplitude of the non-resonant rut production
» 5\ 3/2 * p;distribution in Starlight broader than
M(mer) =T My [ mZ. —4mZ in data (similar trend in STAR)
T

P My M/Z)O — 4m72‘_
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On nuclear shadowing

Glauber shadowing (modeling of several consequent interactions):

. L TN \2 :
SRR o x D 9 O\ (Utot ) 1
SRR o Otot = < 0tot D)

. X ¢ , D

47
shadowing = destructive interference
between single and multiple interactions

Gribov shadowing (coherent interaction via intermediate diffractive states):

o\ doTR (K
OZO]{:) = 20?02 — 2/(1A'2/) (-11;2) it 1) Ud‘ff,( )
dk?

(b) D n (1T — i'?)z 01 D(4) 2
Xfija X, Q%) = —8mAA — T)Ne 52 dxeBfi" " (B, Q% Xp, tmin)
X

o0 o0
. ./dzbf dz‘_/ dz; pa(b, 1) pa (b, z;)e'“1 772F N,
—00 71

shadowing is expressed via diffractive PDFs
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yy—e*e : p; distributions )

ALICE

—~0.35 —~ 03
3 - ALICE PbPb | Snn = 2.76 TeV > r ALICE PbPb \ Syn = 2-76 TeV
g 0.3} Yy > e'e go 25 :— ——yy > e'e
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o £ 02—
v L N
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S - 2Rl
Vo015 S r
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p; distributions for J/y in central barrel: log scale

ALICE
Eur. Phys. J. C73 (2013) 2617

o F Pb+Pb — Pb+Pb+J/y \isNN=2,76 TeV g C Pb+Pb — Pb+Pb+J/y \}SNN=2.76 TeV
® ly|<0.9 % ly|<0.9
§ 102 —e— data o 1% o— data
< —— sum < sum
2 - 3 P o
s H coherent J/y = N — coherent J/y
§ 10 e — — incoherent J/W 8 10 =i — — Iincoherent J/W ,
e E coherent J/y from y’ decay @ F L: coherent J/y from y’ decay
s FAPR )] 1 incoherent J/y from y’ decay ® OF L ------- incoherent J/y from y’ decay
o - T G i — i
3 | —— hadronic E LLLH T hadronic
8 § gl |
> - A YR
S S ;
5 5 10-1 . : ':L L1'L5L 11 2[ Lol 1 12I.544 1 3
dimuon P, (GeV/c) dielectron P, (GeVic)
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Photoproduction cross-section from ALICE data

V. Guzei, E. Kryshen, M. Strikman, M. Zhalov. Phys. Lett. B726 (2013) 290

8 Pb+Pb — Pb+Pb+J/y \"s] =2.76 TeV a)

ALICE measurement:

c (ly| < 0.9) o

AA_W“/Z Al = 2.334+0.13(stat) £0.23(syst) mb
y )
0' —3.6<y<—26 ?
aaan v : ) = 1.0040.18(stat) T3 (syst) mb

Ay ' ,

Photon flux: Z :22: E wthly;:ttntfﬂ

N’)’/Pb(\: _31) — l639:i:82 120?—
Ny/pp(y =0) =67.7+3.4

J/y photoproduction cross section from ALICE data:

1.8
Gy ppspns g (Wyp = 19.6GeV) = 61735 ub

O by (Wop = 92.4GeV) = 172421 ub
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Photoproduction cross-section in the Impulse Approximation

V. Guzei, E. Kryshen, M. Strikman, M. Zhalov. Phys. Lett. B726 (2013) 290
Forward J/psi photoproduction cross section:

dGyp 1 yp(19.6 GeV,1 =0)

dt
dcyy,,_),/w,(()z.zl GeV.,r =0)

o2

Integral over squared form factor:
Pws(Wy, = 19.6 GeV) = 127.2 Ge V-

Pys(Wy, =92.4 GeV) = 149.2 GeV?

< 1000 -
E 900E- do4g) = 342(1 ™ +2rr\/)2\"5:/ Wi 2\0'40
S go0E dt W2, / \ 1002 GeV?/
= E x2/NDF= 31.1/45
= 700 ¢ =342:8
£ 600E- 8=040£001 }
2 © 500
86.9 4 1.8 nb/GeV? -
400F-
E —e— H1 2006
300 —e— H1 2000
) E Tauney
yh — — 1
319.8+7.1 nb/GeV 200 stac
100 —=— E401
0: e Yy RN
0 50 100 150 200 250 300

W,, [GeV]

IF()l

102

—_
o

—_

Hartree-Fock density

Woods-Saxon: R = 6.62 fm, a = 0.546 fm

StarLight

o T IIHHI| T IIIIIH‘ T |H|HI| T T TTTT

‘ 10%"~6.02 064'066 608" 0'1 02 014 016 01(29\/(2))2
J/psi photoproduction on nucleus in Impulse Approximation: D (tpin) = /oodr|FA (t)
Y3y (Wyp = 19.6GeV) = 11.10.6 ub
yppsppsjy(Wyp =92.4GeV) = 47.742.6 ub
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Estimation of the nuclear suppression factor

V. Guzei, E. Kryshen, M. Strikman, M. Zhalov. Phys. Lett. B726 (2013) 290

 J/psi photoproduction cross section measured by ALICE:
Gbe—me/l,,(Ww =19.6GeV) = 6.175¢ ub
GYP[HPM/W(WW, =924GeV) = 17.24+2.1 ub

e

« J/psi photoproduction cross section in the Impulse Approximation:

}Iflléb%Pl)J/w(Wyp — 196G€V) = 11.14+0.6 [,Lb
OBy ppy Wy = 92.4GeV) = 47.742.6 b

et

* Nuclear suppression factor:

S(Wyp) = [Uﬂ’baf/wb(ww)]”z S(Wy, =19.6 GeV) = 0.74+011
yp) =
ybo—s 1 jyrs(Wrp) S(W,, =92.4 GeV) = 0.61+2%
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