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What are ultra-peripheral collisions (UPC)?

ALICE
* EM field of a relativistic particle acts as a beam
of quasi-real photons
* Intensity of the EM field proportional to Z# or Z2
* Two potential sources and two potential targets

Zy
* Impact parameter b > sum of radii |
* Ultra-peripheral collision NN
 Hadronic interaction suppresed N b >R+ R,
AVAVAVAVAW)
* Type of interactions (photoproduction): L S—
* photon — photon 7

e photon — nucleus (proton)
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What is inside hadrons?

ALICE

H1 and ZEUS * The structure of a proton is described by a parton
"2 o106V ] distribution function

—— HERAPDF2.0 NLO
0.8 - - .
uncertainties:
I cxperimental
| model

[ parameterisation

* At low Bjorken-x the proton structure is dominated
by gluons

0.6 - . HERAPDF2OAG NLO

* The number of gluons cannot grow indefinitely
* Recombination will appear and balance it = saturation

g g
g g
I
]
g g

B 107 e . * Nucleus is not a sum of nucleons => Nuclear
X shadowing

0.4 xg (x 0.05)N,

0.2
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Vector meson photoproduction in UPC

Rapidity is related to the

Emission of a photon - Pb center-of-mass energy of
flux is given by QED thez' photon-target sys’iem.
Wypy = 2Ep ppMyye™

v-Pb energy at CMS Vector meson: p®, ¢, JAy, y(28), ... Coherence condition
; implies low transverse
Wy pb :' ¥ momentum pr (few

tens of MeV)

In LO pQCD, the
cross section is
proportional to
the gluon density
squared

Nothing else in the detector

2

d{}-“.- A= J/pA o ‘?‘f.?f t,--'l_“f-’f’?rg nf((}z)
dt t=0 N 4803(3“1(28

Transverse momentum is related to the

9.0 ]
momentum transfer in the target vertex A = —t
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ALICE

PEEREAW.Y R YL Imm a ' aVAN
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LU T

I
Find two tracks 4

with low pair-pr

Veto on activity
in the rest of the
detector
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Central Barrel

pemnsinw i avh mm a aVAN Time-projection Chamber (TPC)
Main solenoid * Tracking

e 05T RERRAN 11 e Momentum measurement
» Particle identification (PID)

R

[/}
e
LU T

Inner Tracking System (ITS)
* \Vertex position
* Trigger
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Forward Muon Spectrometer

ALICE

Dipole magnet

Muon Trigger
* Trigger

>
“ Rl ot

vy

I 5 1)

Muon Chambers
e Tracking
e Momentum measurement
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ALICE
. J VYV 'R YL IAYm vm YA
Veto on different LS R — _
pseudorapidities & 103‘_ ALICE Performance 31/03/2016
« VO g2 E Pb-Pb at Sy = 5.02 TeV
o i UPC Sampl
e AD (Run 2) Wt Gl
 SPD L)
A —— N : +
» -4 He te bupd
7 o gL SRR o
THTR o8 £,
- - L I\
'}=' ...l.'.i.IA;.IL...|...|...|...
1 4 -200 0 200 400 600 800 1000 1200
ZNC energy (a.u.)

at-1125m) m
@-20m

B s : LA -
\ Zero-degree calorimeters

* Forward neutrons
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Coherent p*~ production in Pb-Pb (Run 1)
* ALICE PbPb measurements at \/syy = 2.76 TeV

S goof Hror P T T T T T 5 10— —
E 800F Pb-Pb |sy, =2.76 TeV Pb+Pb — Pb+Pb+p’] £ F A+A 5 A+AHY = :
S 700 = o P R P

© - ] i /4’

S 600 = i 1
500 E_ _E 10° - =
400 — __::__ - u ]

= 7T T~ - B ]

300 F- N - A e STARLIGHT (Au+Au) ]

200 E_ ~+  ALICE, stat. errors _E .v’, STARLIGHT (Pb+Pb) 4

1005_ ALICE, sys. errors E - --- GDL (Au+Au) ~ —- GDL (Pb+Pb) |

E /  —STARLIGHT GM —GD : 7 - STAR (Au+Au) ¢ ALICE (Pb+Pb) 3

O - 1 ' T T N TN N T T T T T T T - sl 1 1 L a1 v aal 1 L IR T
6 -4 -2 0 2 4 6 102 10° - 10t

y Sy (GeV)

* Physics of coherent photoproduction of p°:
* dynamics of QCD at a semi-hard scale
* Large cross section: possibility to study the approach to the black disk limit of QCD
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Coherent p~ production in Pb-Pb (Run 2)

ALICE

* Highlights of the new measurement (PbPb 2015 at \/syy = 5.02 TeV)

* More data, better precision
* Possibility to measure w contribution
e Rapidity dependence of the cross section

* Measurement for different classes of forward neutron activity: possibility to extract the
energy dependence of the cross section

* UPC cross section

d
. "Pgl;b(y) = Nypp (v, {b}) » oypp(¥) + Nypp (—y, {b}) - oypp (—y)

* Photon flux given by QED
* Mid-rapidity — both contributions are equal
* other rapidities — two different contributions
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Secondary interactions!

ALICE

Pb Pb

Independent secondary
interaction, which may
induce EMD of one or
both nuclei
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Forward-neutron samples

x10°

XnXn — at least one
neutron detected on each

side

ZNC energy [GeV]
i

—_
o
[%:]

102

OnOn — no neutrons are
detected at both sides of
the detector

David Horak

Entries [-]

Excellent separation of
neutron samples using

RSN e decision

e
) T&%”H}{wWfﬂ%ﬂ%Hﬁﬂﬂﬁ*ﬁ*ﬂﬂw i
whi HUHWW HH‘WHW!
U LA

OnXn (OnXn + XnOn) — at
least one neutron is
detected on one side but
none on the other side
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Coherent p

Symetrical bins
fitted together

production in Pb-Pb (Run 2) - re

do/dy [mb]
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ALICE

OnXn and XnXn samples
far below theoretical
predictions
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ALICE

Why so wrong?
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ALICE

Electromagnetic dissociation!




ALICE

* Electromagnetic dissociation (EMD) is a proces where one or both outgoing
particles are excited after an exchange of a virtual photon.

Ay Ay Ay Aj
> @ = >
Single EMD
E1 (OnXn) El
> >
A Aj A, Al

Mostly forward neutrons are produced due to the emission from Giant Dipole Resonance
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EMD at ALICE (PbPb at 2.76 TeV)

Physical Process Data RELDIS Relativistic ELectromagnetic ALICE
single EMD + | 194.8£0.3 stat. ~13¢ syst. | 192.9+9.2 DiSsociation (RELDIS) model
hadronic ~ provides a good description
ingle EMD - | 181.340.3 stat. "128 syst. | 179.74£9.2 —~
iﬁueal EMD S —109 BB L | Pb-Pb single EMD
Can2L
mutual EMD | 5.70.1 stat. £0.4 syst. | 5.5+0.6 o107 n
hadronic 7.7£0.1 stat. fg:g syst. 7.7+0.4 8
single EMD | 187.440.2 stat. =7 syst. | 185.249.2 ; 7
O 10
O L
Large EMD cross section %
(barn) compared to the LLJ
hadronic one 1¢
- —— RELDIS
e LHC\s, =276Te
o SPS \'I%=?.6 GeV
Energy deposition Al | | | | | | |
. _d 10- | L1 L L L L LI L1 L L L (IR
s 1 10 102 10° 10* 10° 10° 107
calorimeters «
e
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What's the problem?




ALICE

* Due to the large EMD cross section there is a big probability to have another UPC
collision producing an EMD event

* This will lead to misidenfication of the ZDC class (e.g. an event will be identified as OnXn
even if it was originally OnOn)

* =>\We have to deal with the same physical and experimental process but from
another collision in the same bunch-crossing...
* This effect is even enhanced by a slow detector readout (which is several bunch-crossings!)

* We can compute it, if we know the probability to have an EMD on top of the
studied process

* In other words, what is the probability to have an EMD signal in the otherwise empty
detector
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ALICE
* CTRUE trigger = trigger that is fired each bunch crossing (and downscaled)

. e ZNA_CCUP9offveto
We can find probabilities that only . K27 ndf 398.4/ 81

. . . B i p0 —0.00204 £ 0.0006927
ZDC detector is fired and everything € = 0.96649 + 0.00073 - 0.00073 p1 31.53 + 0.6572
else is empty

-

(et -112.5 m) : (et -0.9 m) (at 3.4 m)

Prob.
(=1

o
8

o
II‘III‘III‘\II|III‘I

o
3

o
2

=
=]
5]

(at 1125m)

.................

‘ " P ; N N A‘ - I,I P I. PR b_ l - o
& & 4 2 0 2 4 6 g Plotted agains pile-
C-Side () A-Side (+1) up factor of the run

Expected linear dependence was found, correction factor was obtained by lumi-weight sum.
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Migration formulas

0ftonon = 0Monon
- OMonon[PA(1- PC)+ PC(1- PA) + PAPC]
+ OMy0n(1-€4)(1- PA)(1- PC)
+ OMonxn(1-€€)(1- PA)(1- PC)
+ OMynxn(1-€A)(1-£€)(1- PA)(1- PY)

Oftonxn = OMonxn
- OMonn(1-6€)(1-P)[(1-PA}+PA]

- OMonxn[€CPA + (1- €C)PAPC)
+ OMOnOn(PC}(l-PA)
+ OMynon(1-€A)(1-PA)PC

Efficiency to detect ZNA activity.

m

Efficiency to detect ZNC activity.

Probability of pile-up in ZNA (measured with CTRUE, it includes ZN efficiency)

-
(p]

Probability of pile-up in ZNC (measured with CTRUE, it includes ZN efficiency)

cross section of the OnOn class from the fit; that is, before corrections for ZDC pile-up and efficiency

WIS cross section of the OnXn class from the fit; that is, before corrections for ZDC pile-up and efficiency

[oJISENI  cross section of the XnOn class from the fit; that is, before corrections for ZDC pile-up and efficiency + UMXan( 1'EA)(1'PA )[EC +( 1'EC) PC]

(ol cross section of the XnXn class from the fit; that is, before corrections for ZDC pile-up and efficiency

0-ﬁt)(n)(n = OMynxn

m cross section of the OnOn class after correction for ZDC pile-up and efficiency _ GMXan(l_EA)(l_PA)[EC+(1_EC)PC]
M cross section of the OnXn class after correction for ZDC pile-up and efficienc
ple-up v  OMyoen(1-€9) (1-PS) £4+(1-€4)PA]
oM cross section of the XnOn class after correction for ZDC pile-up and efficiency
so0n - Moo (1-€4)(1-€6) (1-PA)(1-PC)
oM cross section of the XnXn class after correction for ZDC pile-up and efficienc
plecse ' + OMonon(PAPC)

+ OMonxn[(€CPA+(1-€C)PAPC]

( 1
+ OMXan[(EAPC+(1—EA)PAPC]
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ALICE

Loses due to pile-up in OnOn

gains due to efficiency losses in XnOn

gains due to efficiency losses in OnXn

gains due to efficiency losses in XnXn

Loses into OnOn+Xn0On
Loses into XnXn
gains due to pile-up in OnOn
gains due to efficiency losses in XnOn

gains due to efficiency losses in XnXn

Loses due to efficiency in OnXn

Loses due to efficiency in XnOn
Loses into OnOn

gains due to pile-up in OnOn

gains due to pile-up in OnXn

gains due to pile-up in XnOn




The other way?




Pile-up dependence of the cross section

5.586/3
505.3 + 8.398

—6.832e+04 = 7167

fitR1

7 o00r 2/ ndi
g C p0
8 500~ Pt
g 500
8 —
5 F :

400/

The total cross has a pile-up dependece

because of the trigger

100—
S S R AR PR AN AN BRI AAVErN BT
fit_Onon
7 o00r 2/ ndf 1.918/3
< [ p0 447.4 +7.783
3 500— p1 -6.046+04 + 6464

g 500
g B
7 400\\

III

,Physical“ cross section is the one
extrapolated to zero pile-up

0\\\l\l\‘\\\\I\\\\\\\\II\\\\‘\\I'\\\‘\\I

0  0.0002 0.0004 0.0006 0.0008 0.001 0.0012 0.0014 0.0016 0.0018 0.002
n

Cross section [mb]

Cross section [mb]

fit_OnXn

100

¥2 / ndf 10.47/3
po 56.71+3.102
p1 8684 + 2633
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fit_ XnXn

20 22/ ndf 1395/3

po 12.34 £1.342
p1 -470.2 £ 1137
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n

ALICE

The increase of cross section in OnXn sample with
pile-up is expected due to EMD contamination

They are in
agreement with

cross section obtain
by computation
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Still wrong? :-(

ALICE

no ZDC 0nXn
g C E 90:
= 600|— E 80—
> > L
o £ e N = o e e e e e e e e e e e e e e e e ]
= 707
oo T —— 8 "k
] o0& T
400 50; s & I ; —F—
— _— ight = —_ ight
300 —T— ALICE data STARIigh 40 —} ALICE data STARIigh
r —— GKZ (upper limit) E —— GKZ (upper limit)
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B [ ] ALICE uncorr syst. s CCKT F [ ] ALICE uncorr syst. e COKT
B —— CCKT (nuclear) 20— —— CCKT (nuclear)
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r - - 10— - -
- ALICE Pb-Pb s, = 5.02 TeV : ALICE Pb-Pb |s,, = 5.02 TeV
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y y
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—_ — 40
—g C -g C — — STARlight
—_— 500; — 35—_ 1 ALICE data —— GKZ (upper Illm.n)
> B > C —— GKZ (lower limit)
Tk o F —&— ALICE reflected o ookt
& L 5 _F
S T o 30 [ ALICE uncorr syst. — COKT (nuclear)
400+ C l:l ALICE corr syst. o GMMNS
] 25/
300— 20—
- —I— ALICE data —— STARIgnt =
- —— GKZ (upper limit) 15—
2001~ —&— ALICE reflected —— GKZ (lower limit) . — s | : I
B [ ] ALICE uncorr syst. e COKT 10
L —— CCKT (nuclear) C
100 [ ] ALICE corr syst. e GMMNS =
B - 5 - -
B ALICE Pb-Pb sy, =5.02 TeV i ALICE Pb-Pb |s,, =5.02 TeV
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-0 -06 -04 0.2 0 0.2 0.4 0.6 0.8 -08 06 04
y y
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What's the problem?




ALICE

Giant Dipole Resonance
(GDR) is a collective

LTTTIHI | 1 |||||| I I |||||| I 1 |||||| I I T T T T4 MOStIyneUtronsare
N ® Veyssiere70 - evaporated from Pb
oscillation of

all protons against Pb B Lepretre§81 nucleus

all neutrons in a ' | - LANL
nucleus _ | A Ghedira85s

Y Bianchi9%¢ 3

© Brookes73

B RERRY

=
-----------

!

'''
F'.'.. -
.

L oCaldwell79  © -
E ¢ Arakelian78 ]
?Z | | ﬂrMuclcifora99 | i
10 102 103 10 £ (vev)
Y
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Delta resonance region

ALICE

A (Delta resonance) is
excited at higher
photon energies

BB I IIIIIII| | IIIIIII| | IIIIIII| L

® Veyssiere70 -
Pb " Lepretre81  _
L | - LANL -
“ s Ghedira85
Y Bianchi9%6 Smaller impact
O Brookes73 parameter = higher

photon energy

1t

-
-----------

OCaldwell79

A decays mostly to .
neutron and pion %Arakffllall78
| | ﬁMuc|c1f0ra99 |
10 10° 10° 10* £ (vew)
Y

For harder photons charged particles may be produced in the forward direction.
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Charged particles in the EMD event

g rrrrryrmrrYfrerrreemrr vy HLICE
© 0.4 W RELDIS, 5.02 ATeV Pb-Pb fr
< —p
© 0.35
0.3
0.25
0.2
VOA ADA
0.15
0.1
0.05
0 y
n
ZNC
(at-1125m) i (at112.5m)
(at-20 m) E{anﬂm)i
(at-0.9m) ! (at 3.4 m)
D e e e I S B S R
C-Side (-n) A-Side (+1)
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UPC Trigger for barrel candidates

 CCUP9 =1VBA & IVBC & !0UBA & !0UBC & OSTP ALICE
. and veto

* ADA and ADC veto

* Topology trigger in SPD

* back-to-back events

T
(at-1125m) . (at 112.5 m)

¢ {at-20m) : {at18 m)

. (at-0.9m) L (at34m) |
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Effect in the VETO detector e

Sz ZNA_no_ZNC_UBC_UDC_VBC_VDC_Tlets_VBA_VDA
- %2 / ndf 872172
2 L p0 0.971+ 0.006164
il p1 -5.712 =+ 4977
B i T I S S R R 12—
c-Side (-1) A-Slde (+1) B
= 1_— . e 0 g o F °
- 7 ;
08_— +
0.6_—
% [81-0-.9ﬂl] {5153.-1;“:' M 0-4__| I I I | I I I I 1 L I I I 1 L L L 1 L L I
; : m i “ m i ; 0 0.0005 0.001 0.0015 0.002 0.0025
| 13
= y =3 o 2 ry 5 B >
C-Side (-n)) A-Side (+1))
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Finally final results? %

ALICE

— 800 —
o] C Ko -
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ALICE

* ALICE is an excellent detector to investigate QCD using UPC.
 We studies the approach to the black-disk limit of QCD with coherent p® production in Pb-Pb UPC.

e Coherent p® measured in Pb-Pb Run 2 data
* Paper going to CR2 review.

 EMD background is causing a large trigger correction factor for neutron subsamples
* Has to be used for all Run2 analysis.

 Stay tuned for upcoming results!

Thank you for your attention!

This work has been partially supported by the grant 18-07880S of the Czech Science Foundation (GACR).
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ALICE
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ALICE

Backup Slides
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ALICE

pY in Run 2 (2017 Xe-Xe)



ALICE
e First measurement of the cross section for coherent p° photoproduction off

Xenon targets.

¢ \/SNN — 544 TeV
* Target size between p and Pb(Au)

* The centre-of-mass energy in the photon—Xe system at mid rapidity is W = 64.7 GeV

” 22/ ndf 19.85/19
E N ¢ Incoherent o - A -18.22 + 0.80
|5 4, { Data & B/A  -0.7816+0.2035
'y o Mrho  0.7807 + 0.0075
100 E+ Wrho  0.1408 £ 0.0149
Fot - :% c 37.77 + 23.52
u L . A -5.264 + 1.311
L 1035— ‘??%
10 - __
- 10° T,
5 - {Jr %
i ¢ Corrected yield T T ﬁ) f
1
= 10| — Fit in fit region T ‘T
R 1 e P A O T 0
Ly LA [ | | Fit p_par bl |
] 1.2 1.4 1.6

8 2 04 05 06 07 08 09 1 14 12 13 14
; (GeV) m(r,x) (GeV)
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w seen through the
interference (kink in

the spectrum)

45 x10°?
1’5 F —}— Data
& 4.0 :_ Soeding fit with p®-w interference
3 35 AN (B S Soeding without p%-w interference
% SO SN SRR p° Breit-Wigner
o 3.0
C LALRLELEL Pol6 background
25 0.50 < M, /[GeV/c?] < 1.40
E 0.00 < p_(n*,n")/[GeV/c] <0.10
2.0 T
- -0.50 < Y(n*,1) < 0.50
1.5
1.05— Pb-Pb sy, = 5.02 TeV
- “. ALICE Preliminary
0.5F _
0.07-4'1"'_{ ‘ PR M ks B e e S

1.4
M [GeV/c?]

inv

First and second
diffractive peaks
from p° clearly visible
in the pr spectrum

T

10?

o
o
o
o
gl
o

ALICE

ALICE Preliminary

—4— Data

STARLIGHT coherent p°
STARLIGHT incoherent p°
LS background
STARLIGHT y-y -> pu

All

0.50 < M, /[GeV/c] < 1.20
-0.50 < Y <0.50

035 040 045
P, [GeV/c]

0.10 0.15 0.20 025 0.30 0.50

2 Pb+Pb — Pb+Pb+p s, =5.02 TeV
—. 700
O o
S 600
500
400
300; .,‘ = = STARLIGHT 3
o I/ — GKZ \
200:— ._-l/. — ALICE stat. — - GM CDM (upper limit)
E } ALICE syst. ----- GM CDM (lower limit) \
100— /
- i ALICE Prehmmary \\
P 2 B BT AR B L ol
=6 4 2 0 2 4 6 8

Some models close to the
preliminary measurement.
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ALICE

* Opposite charge
* VO, AD offline veto
« TPC PID (pion hypothesis)

© Opy’ + 0% < 5%

Run selection

Triggered by CCUP9

2 good tracks (bitO) « Kinematic selection (full

* Has point on 0 and 1 ITS layer sample)
¢ |yT[+T[_| <038
« CCUP9 Matched Fast-OR chips $ Prmi) <02 Gev

 Explanation in next slides P05 < Myprgm < 14 GeV
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AITCE
no ZDC OnOn
. $—0.35 3—0.35
. d;if =|A-BWp+B+C-e‘¢-BWw|2+N~muon @ o
T
-0.45— -0.45[—
—05; —0.5; —[— —I—
. . . -oAssf— —0.555— —]— ——
* Symetrical bins fitted together R—— ——
* We checked that both sides are o oss-
compatible within statistical error 7= ALICE Pb-Pb |y, =5.02 TeV o7F
° Equal number Of events in eaCh b|n 008 06 04 02 0 02 04 06 08 , 008 06 w04 02 0 02 04 08 08 y
S -0.35 xn s -0.35 XnXn
m m
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ALICE

Measurement of p° -t + 1t~
* Decay to pions (~100%)

cy+y—-et+e”
* Using the PID in TPC we are able to distinguish this process for small invariant masses where it is
dominant
cy+y-out T
* Template fit
* MC simulation (STARLIGHT)
* Normalization usingy + y = e + e~ measurement with 2010 data

Incoherent production of p*
* MC simulation STARLIGHT
* Estimated using template fit of the pT spectrum tail

Hadronic background
* Like-sign events
* Negligible contamination in the coherent p® kinematic region

David Horak Electromagnetic Dissociation in UPC



ALICE
* Fit by the S6ding formula + Omega + muon background
° df/{c =|A-BW,+ B+ C-e'®-BW,|*+N-muon
o 25T ALICE Pb-Pb VSnn = 5.02 TeV I ALICE data

—— Full fit

—— p° Breit-Wigner
---------- pl-nw interference
—— o Breit-Wigner
.......... w-p? interference
.......... Muon template

« p® and w mass and width compatible with PDG
* Fixed to PDG values for subsamples

nn
iy
(%2}

do/(dM__dy) [mb/GeV/c?]
n
=]

Muon template fixed using measured cross section

0.55 < M, (n*,n')/[GeV/c?] < 1.40

inv

* w causing a ,kink”in the spectrum 10
* We are sensitive to the C and ¢ parameters

0.00 < p_(n*)/[GeV/c] <0.20

0.00 < |Y(x*,1)| < 0.80

o +
| Auce STAR [3] E R —
C/A 0.12 i 0.03 i 0.02 0-36 i 0.03 i 0.04 _8:51_\ | |0|6| L1 |0|7| [ 1 \()'8\ L1 |0|9| L 11 ‘|I\ 1 | |1‘1| 1 1 |1‘2| [ 1 |1‘3| [ 1 \1 |4| L1 \1 5
S T
Phi 1.6 + 0.2 + 0.2 1.46 + 0.11 + 0.07
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Incoherent component of .

e pT distribution used to compute the incoherent p° portion below 0.2 GeV (pT cut)

* Incoherent p? (STARIight) template fit of the tail

David Horak

Entries

10*

10°

102

10 -

= x2/ ndf 87.46 / 63
= - 045<M, /[GeV/c?]<1.40 | |ncoh  0.02918 + 0.00106
| - ) -0.50 < Y(=n*,1") < 0.50
S —— Data
- . —— MC pp
e ey - Like-Sign
s —}— Incoherent RhoO

* ’r
E ' I A | ||\I h {
— - _._._l_.-.. - ’ -
- i
7\ 1 1| | [l | ‘ 1111 | I | 1 1 [ ‘ 1111 | | 1 I_JJ_J_L_J_J.J_I_l_l_Il Ll
0o 01 02 03 04 05 06 07 08 09

1
P, [GeV]

ALICE
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ALICE

Luminosity +5% -5%

Track selection +1.5% -1.5%

Track matching +3% -3%

Pileup +3.8% -3.8%

Muon background +0.2% -0.3% °* +/-10% change of template fit

AccXeff +1% -1% <+ Using flat-mass MC

Fit range and binning - - * Specific to each bin (green boxes in figures)
Fit model (RS) +3.5% O <« RS provides +3.5% on number of candidates
Incoherent component <<+1% <<-1%

ZDC efficiency - -+ Estimated for each ZDC subsample

ZDC migration - -« Estimated for each ZDC subsample
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/DC efficiency and migration

» ZDC efficiency € = 0.93+/-0.01 (/gor Pshenichnov)
e ZDC migration

* Using variation we estimated propagation to cross section

CTRUE analysis

Emptiness of an event is (fOVBA | | fOVBC || fOUBA || fOUBC | |
fVOADecision !=0 | | fVOCDecision !=0 | | fADADecision !=0 | |
fADCDecision !=0) (online+offline CCUP9)

pPA =pC=3.5%, pAC=0.2%
Adding requirement for no tracklets
pPA=pC=3.1%, pAC=0.17%

Based on this we taken pA =3.1% +/- 0.2%

pileup error

OnOn

XN

XNxn

ZN eff error
OnOn

XN

XNxn

ALICE

3,1+/-0,2
0,50%

3,50%
1%

0,93 +/- 0,01

0,10%
0,60%
2,20%

David Horak
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Pileup dependence of the cross section

ALICE

fitR1 fit OnXn
g 6007 x2/ ndf 5586/3 g 100; lendf 10.47/3
. g L p0 5053+8.398 | £ 90— p0 56.71+ 3.102
* Cross section ol esseoesTier| § ol 8684~ 2633
« ~ @ 80—
estimated in five mu- ¢ \\ g m/%/
400— -
. - m b {
bins B S0E
300— 50—
* Expected cross section - 0
200— C
. |- 30_
is pO - E
P - 20"
1005 C
- 10—
7\\\|\I\‘\\\‘I\\‘\\\‘\II‘\\\‘\\I'\\\‘\\I :\\\llll‘\\\‘\Ill\\\‘\\\lll\‘\\\‘\lll\\\
00 0.0002 0.0004 0.0006 0.0008 0.001 0.0012 0.0014 0.0016 0.0018 0.&)02 00 0.0002 0.0004 0.0006 0.0008 0.001 0.0012 0.0014 0.0016 0.0018 0.&)02
fit_OnOn fit_ XnXn
] g 600: ¥2/ ndf 1.918/3 g 20: ¥2 / ndf 1.395/3
* Expected cross section : - PO M7417783 | g 18 PO 12341342
S 500— pi -6.04e+04 = 6464 T p1 -470.2 + 1137
. . . 7] - w 16—
is compatible with ;- i
S - G 14—
. 400— =
values obtained by \\ \L\FTM\
computing ZDC 00p- s
. . = 8—
migration 200f- 13
B A=
1005 C
- 2
7\\\|\I\‘\\\‘I\\‘\\\‘\II‘\\\‘\\I'\\\‘\\I 0:\\\|III‘\\\‘\Ill\\\‘\\\lll\‘\\\‘\lll\\\

OO

0.0002 0.0004 0.0006 0.0008 0.001 0.0012 0.0014 0.0016 0.0018 0.002 0 0.0002 0.0004 0.0006 0.0008 0.001 0.0012 0.0014 0.0016 0.0018 0.002
-,', H
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Future Run 3 + 4 expectations

ALICE

IIII| T IIIIIII| T IIIIIIIl T T T TTTT T LI

ALICE Simulation, Pb + Pb — Pb + Pb + V
VSun = 55 TeV, L =13 nb™

0.8

Expected 13/nb of PbPb collisions

L I 1 T | =1 I I LR T I ¥ L T I T

T —. T .
jas .
0.4 _
t CMSY(1S) pseudodata -
— EPS09LO,Q=m, /2 {  ALICE Y(1S) pseudodata |
PbPh. 13 nb~! 0.2 —— EPS09LO,Q=m_, /2 {  ALICE y(2S) pseudodata |
Meson o Total | |n| <09 [ —4<n< =25 —— EPS09LO,Q=m, /2 t  ALICE J/y pseudodata -
Y e 59h | 68B | 55D 198 oul @ g vyl ¢ gasyrml g opreessgd ¢ ogq]
J = ataatz= | 730mb | 95B | 210 M 190 M 10° 107 10° 107
o — K"K~ 022b | 298 82 M 15 M
J/b— T~ 1.0mb | 14 M 1.1 M 600 K
W(2S) — putu~ 30 ub | 400 K 35 K 19 K
Y(AS) > putp~ | 20ub | 26 K 28 K 880

Gluon shadowing down to 107>
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ALICE
* Seen by the STAR and H1 collaborations
3 2500 ALICE Pb-Pb s, = 5.02 TeV
8 T
‘% - 1.20 <M, /[GeV/c?] < 2.20
. | i ) Ivsi 5 200/~ 0.00 < p_(r*;1)[GeV/c] < 0.20
Same selection as main analysis : 080 <Y < 080
* Like-sign events subtracted bin by bin 150/ +2F'CEI data
B —— Signa
B —— Background
. 100— Signal: 233
* Fit formula: - Background: 771
.« A- e_B.(x_l_z) +C+D- e(_(x_Mx)Z/sz) - Significance: 6 ¢
50—
* Significance estimation -
. Cianif . signal T
Significance = Torbackground 0513
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