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ALICE

. Ultra-peripheral collisions ...

« Ultra-peripheral collision = Impact

parameter larger than sum of _
nuclear radii Rz-l: s

« The EM field of protons and ions
can be viewed as a beam of quasi
real photons (intensity = Z2) i }Rl

- Using Pb-Pb and p-Pb data at the -
LHC it is possible to study y-Pb, yp
and yy collisions at higher center of
mass energies than ever before

« ALICE is using LHC as a photon-
hadron collider!

source

J/y

target
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% Ultra-peripheral collisions | w

ALICE LHeC Study group, ArXiv: 1211.4831
31200““\“3“\‘3“‘\““\3““
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Charmonium photo-production ~ 1000 | © zeus i~ (o WG

*  LHeC Simulation
—— b-Sat (eikonalised)
...... b-Sat (1-Pomeron)

cross section is proportional to
square of gluon structure function
(at LO) of the target (Pb, proton)
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 Charmonium rapidity maps the I e e
photon-target center of mass WS RELE o LHGG with =7 TV
O 500 1000 1500 2000 2500
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. . W (GeV)
« Charmonium photo-production y-Pb

permits us to study perturbatively c. a.saigado et a1 2012 Phys. G: Nuc. Part. Phys. 39 015010
non linear effects at low x in the e T |
gluon distribution of the target
(key words: shadowing,
saturation)
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) Ultra-peripheral (25)->er e+
ALICE - collisions

- Have a very clean signature - two or
four tracks in an otherwise empty
detector

° Studled decay channels:

p° -> gt 7T
s J/p->1+1
o w(2S)-> 1+ -
o W(2S) ->J/pat

Forward J/ -> p* Central J/Y -> pu* i




) Ultra-peripheral
aLice  collisions

- Have a very clean signature - two or
four tracks in an otherwise empty
detector

- Studied decay channels:

po -> m* Ir
o Jp->1t T
o w(2S)-> 1+ -
o W(2S) ->J/pat

Central p? ->nt* v
.
///
//
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Y(2s) ->ete + v
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% ALICE experiment and UPC trigger

ALICE . Central barrel trigger on UPC
= 2010: no hits in VO, hits in SPD > 2, TOF hits > 2
= 2011: no hits in VO, hits in SPD > 2, 2 < TOF hits < 6 with back-to-back topology
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% ALICE experiment and UPC trigger

ALICE . Forward rapidity trigger on UPC
s 2011: no hits in VO-A , hits in VO-C, single muon with p; > 1 GeV/c
s 2013: no hits in VO-A , hits in VO-C, di-muon, each with p; > 0.5 GeV/c
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ALICE

0% in Pb=-Pb

arXiv:1503.09177 (Accepted by JHEP)
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pO -in Pb_Pb arXiv:1503.09177
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ALICE central rap]d]ty N; E ALICE Pb-Pb | 5\, =276 TeV :

& °F —— ALICE, stat. errors -

« 2011 Pb-Pb data = - —— Sbding (res.+cont.)

. . o o = 15~ |t e —

- Pions are identified by TPC dE/dx P S A Rose stoay 3

« Coherent events selected by p; < 0.15 S L 3

. = - 3 i

GeV/c and corrected for incoherent -k L p (1) <0.15 GeV/c ]

contamination S 05¢ “ E

- Invariant mass fitted by Breit-Wigner S bl e
resonance + continuum term (Soding) 04 06 08 1 12 14

M,.. (GeV/c?)

ALICE Pb-Pb \ Sy = 2.76 TeV

—4— ALICE, stat. errors
-------- STARLIGHT coherent
------- STARLIGHT incoherent
—— SUM coh.+incoh.

=1

« M=761.6+ 2.3 (stat.) ' +6. 1(syst ) MeV/c?
= PDG =769 — 775 MeV/c2

1 IIIIIIII

1/N,, dN/dp, (w'm) { GeV/c )

+12 0 . 4

- I'=150.2 £ 5.5 (stat.) (SySt ) MeV/c? 10 R 0.6 <M(T'1) < 1.1 GeV/c? -
C oY (n'm)| < 0.5 .

= PDG =148 — 152 MeV/c2 - vl i

- |B/A| = 0.5 £ 0.04 (stat.) +8 ég(syst.) 10° + ]
R R YR I A TR O

p (') ) {GeV/c)



Michal Broz - 11.9.2015 - HESZ 2015 10 H

% Differential cross section

ALICE - Cross section obtained by integrating the resonance contribution over
[2m, , M, + 5[]
Same range in M, , as used by STAR and ZEUS

« GDL: Proper QM Glauber calculation for scaling o(yp) = o(yA)
- GM: Based on the color dipole model with saturation implemented by the Color
Glass Condensate formalism

« STARLIGHT: Scales the experimentally measured yp cross section using a
Glauber model, neglecting the elastic nuclear cross section

a L L B LA BELENLELI IR BELENLL B
€ B800F Pb-Pb|s,,=2.76 TeV Pb+Pb — Pb+Pb+p™]
= 700 =
B -
S 600 —
500 =
400 . m =
S o — == -
300 N =
200 —+— ALICE, stat. errors —f
100 ALICE, sys. errors E
— STARLIGHT GM —GDL .
0 J. PR T T T TR TR [N TR SN SN NN TN N TN [ TN S W NN NN N -

-6 -4 -2 0 2 4 6

<

arXiv:1503.09177
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% Total cross section

ALICE . Obtained by integrating over all rapidities
- Enables comparison with STAR results

- Additional systematic uncertainty on the shape of do/dy from the difference
between GM and STARLIGHT models

o 10* -
£ »
o T s
108 = —
Y STARLIGHT (Au+Au) 7
L —— STARLIGHT (Pb+Pb)
. --- GDL (Au+Au) —- GDL (Pb+Pb) |
= STAR (Au+Au) + ALICE (Pb+Pb) .
Lol L L R | L L AT
102 10° 10*
arXiv:1503.09177 \ Sy (GeV)
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Nuclear break-up

ALICE . One or both nuclei may get excited due to additional exchange of photons

- In the cascade decay channel we measured number of events with various
types of neutron emission using ZDC detector

- As expected for photo-production, most of the events have no neutrons
emitted on either side

« ONON — no neutrons emitted on either side

« XN — with at least one neutron emitted on either side

« ONXN — no neutron on one side and at least one neutron on the other one
« XNXN - at least one neutron on both sides

All events | 7293 STARLIGHT RSZ
ONON 6175 | (84.7 + 0.4(stat) TV5(sys) )% | 79% (—2.90) | 84% (—0.40)
XN 1174 | (16.1 £ 0.4(stat) T23(sys) )% | 21% (+2.20) | 16% (—0.20)
ONXN 958 | (13.1 £ 0.4(stat) T3 3(sys) )% | 16% (+2.90) 12% (—2.20)

XNXN 231 | (3.24 0.2(stat) *o(sys) )% | 5.2% (+4.50) | 3.7% (+1.10)
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ALICE

Jw in Pb-Pb

ALICE, Phys. Lett. B718, 1273 (2013)
ALICE, EPJ C73, 2617 (2013)
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J/L]J in Pb-Pb 4 IC<I)herentJ/L|.o BTAATS

ALICE forward rapidity  $ « -
% 350 ALICE =

ALICE, Phys. Lett. B718, 1273 (2013) 2 b aeye26

- 2011 Pb-Pb data 8 25 3
y-Pb interaction can be 2 o E

> Coherent — coupling to whole "E E
nucleus = 108 E

<pr> = 60 MeV/c Zg_ L] l—l*l ] IE

= Incoherent — coupling to

: M. (GeV/c?)
single nucleon

S F Cauce ]

<pr> = 500 MeV/c E ’E 36<y<26 3

30 Data =

Cut on p for coherent 2 F — sum ]

(incoherent) enriched sample <~ *“F T ey

o J/1P -> “+ W, pr= 0.2 GeV/c % 205_ i D T Jhy fromy’ decays _E

2 s ] s Y S W =

s J/yp->ete,pr=0.3GeV/c e F ]

S 10 —

« Measured at forward rapidity = = [ " [ 4» -

) S SERE i ey [0 T "; | =

* coherent, J/p ->urp e e et TN S e U
0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8

Dimuon pT(GeVlc)
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% J/ \) in Pb-Pb CoherentJ/Y ->p* | CoherentJ/ ->e* e

O PbPbPb+Pb+dly Sy, = 2.76 TeV

ﬂ L IC E o . &(;.. 290 Ph+Pb—)Pb+II:|l:a—:;i’\|.r Sy = 276 TeV 05 ; o0
central rapidity g N
o 180 - Opposite sign muon pairs Q N - Opposite sign electron pairs
3 E —Like sign muon pair 6o
ALICE, EPJ C73, 2617 (2013) £ 1eof e sion muon pars g Ny, =265=40
8 1a0f dry = S50 8 sor m,,, = 3.092 + 0.036 GeV/c’
s f m,, =3.096 + 0.002 GeV/c’| 35 | _
- 2011 Pb-Pb data ™| e -zsrimeve s " IR0
100 — L
- y-Pb interaction can be oF | o
. 60 - ! it :
= Coherent — coupling to . I "N
whole nucleus 2o g | Tof

TR Lot . T Py obiil
25 3 35 4 4.5 5 55 6

o

<pr> = 60 MeV/c

. M,.. (GeV/c)
> Incoherent — coupling to

single nucleon Incoherent J/Y -> p* @ | | Incoherent J/Y -> e* e

<pr> = 500 MeV / C 140 Ph+Ph—>Pb+IPIh+JIw TSy = 276 TeV s Pb+Ph—>Pb+IPIb+J.-‘w Se=2.76 TeV

[ y|<0.2 r y|<0.9

o Measured at 120 - -~ Opposite sign muon pairs 30 :_ - Opposite sign electron pairs

o Yo ~Like sign muon pairs r ~Like sign electron pairs

central rapidity 1oof] N, ~6121d

Ny, =91+ 15
m,,, = 3.085 + 0.007 GeV/c?
G, = 33+ 6 MeV/c?

m,,, = 3.080 + 0.007 GeV/c?
o, =25.0+ 1.4 MeV/c?

= coherent,

= incoherent

= J/p->pt

o J/p->ete

= Leptons identified or T ]
using dE/dx in TPC o L a0 P P P B R AR T

M, (GeV/c?) M, (GeV/c?)

dN/dM(counts/40 MeV/c?)
3
T T

dN/dM (counts/80 MeV/c?)

(=]
o
T I T T F

40
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% Cross section for coherent J/y in Pb-Pb

ALICE

- ALICE results are able to distinguish between the different models

» No nuclear effects: AB-MSTWo08

 Glauber approach: STARLIGHT, GM, CSS, LM

« Partonic models: RSZ-LTA, AB-EPS08,09, AB-HKNo7

« Models with moderate nuclear gluon shadowing (EPS09) are favored

ié“ 8 Pb+Pb — Pb+Pb+J/y \s,, =276TeV  a)
- 7 g e e ALICE Coherent J/y
2 F AB-HKNO7 JUPCTTE © Reflected
8 6. — — STARLIGHT -
- == - - GM
E e LM-fIPSat
5f---- AB-EPS09 . ...
- RSZ-LTA & " IR ,
=RCTRET AB-EPS08 . ¢ ==
4 - y '::,/' #:* pppp . NS
3F- g
2F- -
=
o

ALICE, EPJ C73, 2617 (2013)



Michal Broz - 11.9.2015 - HESZ 2015

% Cross section for incoherent J/y in Pb-Pb

ALICE ALICE sets strong constraints on models

« Glauber approach: STARLIGHT, LM
« Partonic models: RSZ-LTA

- STARLIGHT overestimated both cross sections, but got the ratio
incoherent/coherent right (=0.41)

L8221 Pb+Pb — Pb+Pb+J/y |s,, =276 TeV  b)
= 2F e ALICE Incoherent J/vy
PN STARLIGHT
8 TF ---- LmM-fIPsat T~
1.6 / ~
- RSZ-LTA \
1.4F /
- / \
12F y; \
= / N\
- N
0.8 7 ~
- o eeea.
U,E;_ // "'-#-"" 'n““ \\
0.4/ - Tt AN
0.2 ;,,/I"" | | | \T\”
1 -4 1 L 1 2 U 2 4

ALICE, EPJ C73, 2617 (2013)



w(2S) in Pb-Pb

arXiv:1508.05076
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% Invariant mass and p; of W(2S) candidates

ALICE . (lear coherent contribution at very low p;

P(2s) > IH I
arXiv:1508.05076
, 300 o 45¢
= " Pb+Pb — Pb+Pb+y(2S) |sypy = 2.76 TeV S [ALIGE  Pb+Pbry(2S) ISy = 2.76 TeV
= f lyl<0.9 = O <09 w(ES) I
S 250 = F
(8] _ o -
2 2 %f
c C c -
3 200~ Ny, = 579 £ 29 3 30f
5 My = 3.092 % 0.001 @ F 3.6 <M, (GeV/c?) < 3.8
. o, = 0.024 +0.001 £ 2505
150 S f
i € 20
- e ;%gﬁ 3 -31 3 O
r m = O. * U. C
L ¥(28) o -
100F G . =0.022 +0.009 Q T5F
B v(2s) a4 F
i s F
- 10—
50 C
5
0 . 0: 1 Il I 1 I I 1 1 1 |- Il 1
2.6 2.8 3 3.2 3.4 3.6 3.8 4 0 0.2 0.4 0.6 0.8 1 ) 1.4

: . . . . 1.2
M, (GeV/c?) p. (GeV/c)
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% Invariant mass and p; of W(2S) candidates

ALICE . (lear coherent contribution at very low p;
- Moderate number of candidates, but very clean signal

P(2s) >t + e

arXiv:1508.05076
101

8-Pb+Pb — Pb+Pb+y(2S) |Syy = 2.76 TeV
ly|<0.9

" Pb+Pb — Pb+Pb+y(2S) | =2.76 TeV
ly|<0.9

9

8

Counts/30 MeV/c?
~

Coherent enriched

sample p_ < 0.15 GeV/c 36<M . . (GeV/c®) <3.8

[ [ [T T[T T

y(2S) candidates (counts/35 MeV/c)
[*))

|:| Opposite sign wunn
5
4 -
3
N, o) = 17 4.1 3
2

FuN
IITIIIITIIIITIIIITIIIITIIIITIIIITIWIITI

N
I||||II|||IIII|II(I

— 1
E—

Illlllllll
8.5 3 3.5

()]

o

o
OC)
©
N
o
o
o
(o]
o
(0]
—
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% Invariant mass and p; of W(2S) candidates

ALICE . (lear coherent contribution at very low p;
- Moderate number of candidates, but very clean signal

P(2s) >ete +nt

arXiv:1508.05076
5r

Qé;‘) 7_Pb+Pb — Pb+Pb+y(2S) sy, =2.76 TeV ‘; “Pb+Pb — Pb+Pb+y(2S) s\, =2.76 TeV
[0} C O 45
E ] ly|<0.9 E - ly|<0.9
© 6/ Coherent enriched o4
= C sample p_< 0.3 GeV/c = u
3 T S 3.5
o 5— (@) Z
O Opposite sign =
. @ 30 31 <M, . (GeV/c?) <3.8
41 Like sign ks o 5H
C T
3 Signal § 25
] N, pe=115£33 O
21 > -
- 5
11— -
5 0.5
8—1|1|l||| 'llllllllll 0:1 _IIllIIllIIl\IIlJIlJII
5 3 4.5 5 5.5 0 02 04 06 08 1 12 14
M o o o (GEV/C?) p, (GeVic)
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arXiv:1508.05076

Coherent
aLIce Y(2S)
Cross section

g—;= 0.83 + 0.19 (stat+syst) mb

IIIIlIIII|IIIIIII|III|IIIIIII|I

ALICE Pb+Pb+y(2S)

\Snn = 2.76 TeV

w(2S) - I'T

P(2s) >purpw+ e

y(2S) »puntn y(@S) seent

P(2s) ->ete +m* v

P(2s) -> I* I
Yield 18.4 9.3
Incoherent fraction 5.6% £1.8%
Efficiency 3.7%
Luminosity 22.4 pbt
Branching ratio 2*0.78%
Ay 1.8

16 4.2
3.4% £1.1%
2.4%
22.4 pb?
2.02%

1.8

11 3.3
13.2% £4.3%
1.3%
22.4 ubt
2.02%

1.8

Cross section (mb) 0.76=0.40(stat) *=0.13(syst)

0.81+0.22(stat)==0.10(syst)

+0.14

0.89%0.31(stat) 012

(syst)
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% Coherent Y(2s) cross section - Model comparison

ALICE . Data disfavor models using impulse approximation and strong nuclear
shadowing

- Difficult to give a preference between models with mild shadowing
(EPS09) or Glauber nuclear treatment (STARLIGHT, GDGM, LM)

= A
S [ Pb+Pb — Pb+Pb+y(2S) |s.. = 2.76 TeV
£ 2¢ NN
[ g Dawa Models with:
'C>; 1.8 uncert? = stat® + syst? o
— C [ Impulse Approximation
© 1.0 [ =imem AN MSTWO08 o .No Shadowing
O [ ——  STARLIGHT No Nudl. Eff. & b, N
14 :_ . STARLIGHT ¥ N - oderate Sha ?W|ng
- — GDGM No Shadowing !\ ’\’ .Strong Shadownng
B A
1.2 b s GZ LTA Moderate Shad. ,*' Ky
NP1 GZ EPS09 g "Ranal .
TE e GZ LTA Strong Shad. A , %
F — = LM ‘ ~
0.8 F i AN EPS09 F i ~ *
0.6 | —— GDGM Moderate Shad. 7, . 7,2 NP <
L AN EPS08 '// R AL Ao g 1
o= 2 Ry %
0.4 - —— GDGM Strong Shad/"}~ R A e L L L Y N,
B g st
0.2
0L~ e e 8 -
-6 -4 -2 0 2 4

arXiv:1508.05076 y
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Ratio to J/w cross section

% - Many sources of systematic uncertainties cancel in the measured ratio

atice °© Rlo(wp(2S))/o(J/wp)] = 0.34 J_rg: gg (stat+syst)

« Change of the ratio from pp to Pb-Pb may indicate that nuclear effects
affect 1S and 28 states differently

« Models predict the ratio for pp correctly
arXiv:1508.05076

Comparison to pp data and models
L L L L L I R AL

ALICE (UPC Pb-Pb) =

H1 (yp) -
coememMep) ¢ |
STARLGHT(R) ¢ |
-0.1| — ll) - IO|.1I - |0.|2I — |0.|3| - |0.|4| — |0.5

o(y(23)) / o(J/y)
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Ratio to J/w cross section

- Many sources of systematic uncertainties will cancel in the measured ratio

atice © Rlo(wp(2S))/o(J/wp)] = 0.34 J_rg: gg (stat+syst)

- The same models that reproduced correctly the pp ratio, fail in describing
the Pb-Pb ratio

- The AN EPS09 model, although it assumes a p(2S) wave function identical
to the J/y one, describes in a satisfactory way this ratio

Comparison to Pb-Pb models

AN-AB-MSTW08 .

AN-AB-HKNO7 .

AN-AB-EPS09 .

_AN-AB-EPS08 ® .
GZ-RSZ-LTA . 1
GZ-RSZ-EPS09 .

"GDGM-GM No Shadowing & T
GDGM-GM Moderate Shad.

o

GDGM-GM Strong Shad.

STARLIGHT ®

B R ¥ N Y R Y
o(y(2S)) / o(J/y)
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ALICE

J/w in p=Pb

ALICE, Phys. Rev. Lett. 113, 232504 (2014)
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% J/y in p-Pb and Pb-p Sm——

ALICE ° 2013 p-Pb data

¢ Measuring the charmonium rapidity = .,
w.r.t. the direction of the target the g 180
energy in the photon target system can 2,
be determined £

- Unique to p-Pb (Pb-p) is that the source §
of the photon is known (big advantage g
w.r.t. pp and Pb-Pb) 2

- Central: Both leptons in central barrel

ALICE, Phys. Rev. Lett. 113, 232504 (2014)

ALICE
p-Pb \s,, = 5.02 TeV

2.5<y<4.0

IIII|H|‘H[IIII'III|IH|III‘II\M

30F-
« Semi-forward: One muon in MUON,  F Auce B6y<-26
the other in central barrel ST Newm T
- Forward: Both muons in MUON .-
7 10— . E
% -~ «— W, interval ALICE Forward ] 10
;3 L & W, interval ALICE Semi-forward 5 -
T “= W, interval ALICE Central o ;
% *j;;# 1.5 2 25 3 3.5 4 4.5 5
102~ » o B M, Gevic?)
: s #8t * H1 :
v
% . o . ZEUS
Gl R e
S — ., >
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Cross section for J/y in yp

ALICE ALICE, Phys. Rev. Lett. 113, 232504 (2014)

. . 3
- First direct yp g el . o Pb) RN
measurement at the LHC 5 | ¢  ALICE (Pb- ) ALICE dat P
 ALICE data are é o Elc1)wer Iaw e e o~
compatible with a power 7 v
law with exponent o
0.67+0.06 5 i

-t
o
[\°]
T

- Exponent is compatible
with those from H1

[ ol JMRT LO

~——- JMRTNLO

(0.67+0.03) and ZEUS ' — — b-Sat (eikonalized)
(0.69+£0.02+0.03) i — . - b-Sat (1-Pomeron)
LHCb solutions .| STARLIGHT parameterlzatlon

o b solutions 10 e e
consistent with the 10° 10
power-law fit obtained W,, (GeV)
from ALICE results

- HERA and ALICE cross section points stay on the same power law

- The most straightforward interpretation is that no change in the behavior of
the gluon PDF in the proton manifests itself between HERA and LHC
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Cross section for J/y in yp

ALICE ALICE, Phys. Rev. Lett. 113, 232504 (2014)

—~ 10° : ]

. JMRT: 1O model based 2 - . ALICE (p- F’b) ]
on a power law. NLO [ M élc;\lzgeEr |§\5 tpt to ALICE data L /;;.
model includes the 2 o A -
expected main NLO 0
contributions T

© 101 .

« b-Sat (eikonalised)
includes b-dependent
saturation effects based
on a CGC inspired model

----- JMRT LO
- JMRT NLO
— — b-Sat (eikonalized)
5 — - - b-Sat (1-Pomeron)
- STARLIGHT (| STARLIGHT parameterlzatlon

parameterization is based 10 e R
on a power law fit using 10 W, 1(0G eV)
only fixed-target and

HERA data

- HERA and ALICE cross section points stay on the same power law

- The most straightforward interpretation is that no change in the behavior of
the gluon PDF in the proton manifests itself between HERA and LHC



J/w in peripheral Po-Pb

Preliminar Yy
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% Excess of very low-p; J/y in peripheral Pb-Pb

ALICE

ALICE preliminary

« Clear excess at very low pin
peripheral Pb-Pb collisions
with respect to hadronic

« Enhancement of J/y R,, in

most peripheral collisions 2[4
for p; < 0.3 GeV/c

Pb-Pb, |5, =2.76 TeV,25 < y < 4
—=— 0<p <03 GeV/c global syst=+15.7 %
—e— 03< p, < 1 GeV/ic global syst=+ 151 %
—e— 1< p, < 8 GeV/c global syst=+11.5%
Common global syst =+ 6.8 %

1 $
0.8—§ % @
+-0-20% orr )
-+ 20-40% 05+ ®
+40-90% Rt
(N )
J/
AA = NAA
o g/
<Ncoll> Npp
ALICE Pb-Pb \/s— =2.76 TeV — .
il ol =1 = No medium effi
1075 Inclusive Jhp — pyr, 2.5<y<4 oy o medium elfect
- global syst. = +4% <1 — Suppression
v v b vy by v b b v by by g >1—>Enhancement

0 1 2 3 4 5 6

7 8
arXiv:1506.08804 p. (GeV/c)
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Excess of very low-p; J/y in peripheral Pb-Pb

ALICE

Clear excess at very low p; in
peripheral Pb-Pb collisions
with respect to hadronic

Enhancement of J/yp R,, in
most peripheral collisions
for p; < 0.3 GeV/c

Remarkably similar to J/yp
photo-production in ultra-
peripheral collisions

No theory prediction yet

It is not clear how to include
at the same time the
coherence condition and the
fact that there was a
hadronic collision that broke
the colliding particles

Raw counts per 100 MeV/c

Jhy candidates / ( 40 MeV/c)
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ALICE

New ALICE detector for
aiffractive physics
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ALICE Diffractive (AD) detector

ALICE

Dipole magnet

- EMCAL ‘\ "‘ \ ‘. L3 magnet

Beam shielding

Muon filter
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% ALICE Diffractive (AD) detector

ALICE . L
- Double layers of scintillator counters

« ADA:z=17.0m,4.9<n<6.3
« ADC: z= -19.5m, —7.0 <N < —4.8
- Increase pseudo-rapidity coverage from 8.8 to 13.2

- Enhance trigger efficiency at low diffractive masses
- Increase capability to impose veto in extra activity

Scintillator
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WLS

for exclusive processes in UPC
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Summary and outlook

ALICE ALICE has measured:

= coherent and incoherent photo-production of J/y in Pb-Pb collisions
o directly, exclusive J/yp photo-production in yp collisions
o the exclusive photo-nuclear production of yp(2s)

« Cross section for the J/y found to be in agreement with models with
moderate nuclear gluon shadowing (EPS09)

« The measured cross section for the p(2S) disfavors models with no
nuclear effects and models with strong gluon shadowing.

« No change in the behavior of the gluon PDF in the proton between
HERA and LHC

- Excess at very low p; in peripheral Pb-Pb collisions with respect to
hadronic was observed may point to coherent-like production in
peripheral Pb-Pb collisions

« ALICE is preparing for new data in the Run2 of the LHC: increase in
luminosity and center of mass energy of the photon-target system,
new detectors for extended coverage in rapidity to veto non-
exclusive reactions — Stay tuned!
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ALICE
» Photonuclear y(2S) production may probe nuclear gluon

shadowing.

- However, to correctly interpret the nuclear effects, one has to
understand the underlying y+p -> p(2S)+p baseline.

- Here the uncertainties are much larger for yp(2S) than for J/ .
' Sigma(gamma+p->psi(2S)+p) |
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Cross section models in Pb-Pb

ALICE

« AB: Adeluyi and Bertulani, PRC85 (2012) 044904 - LO pQCD scaled
by an effective constant to correct for missing contributions. MSTWo08
assumes no nuclear effects, the other three incorporate nuclear effects
according to different PDFs

« CSS: Cisek, Szczurek, Schafer PRC86 (2012) 014905 - Color dipole
model based on unintegrated gluon distribution of the proton

 STARLIGHT: Klein, Nystrand PRC60 (1999) 01493 - GVDM coupled
to a Glauber approach and using HERA data to fix the yp cross section

« GM: Goncalves, Machado, PRC84 (2011) 011902 - Color dipole model,
where the dipole nucleon cross section is from the IIM saturation
model

« RSZ: Rebyakova, Strikman, Zhalov, PLB 710 (2012) 252 - LO pQCD
amplitude for two gluon exchange where the gluon density
incorporates shadowing computed in leading twist approximation

« LM: Lappi, Mantysaari, PRC87 (2013) 032201 - Color dipole model
based with Glauber approach and a saturation prescription
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@© J/y in Pb-Pb
ALICE central rapidity

ALICE, EPJ C73, 2617 (2013)

- 2011 Pb-Pb data
- yPb interaction can be

C Pb+Pb — Pb+Pb+J/y |s,=2.76 TeV
C |vl<0.9
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J/y candidates(counts/40 MeV/c)
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central rapidity

s coherent (py < 0.2 GeV/c)
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= J/p->pt

o J/p->ete

= Leptons identified |
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