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LHC heavy ion runs

Two heavy-ion runs at the LHC so far:
2010 — commissioning and first data taking
2011 — above nominal instant luminosity

p—Pb & Pb—p - 2013
Goal ~30nb'
pilot run September 13t 2012 = 4 papers submitted

Long Shutdown in 2013-2014

year system Energy Integrated
Vsyy (TeV)  luminosity

2010 Pb - Pb 2.76 ~ 10 ub?
2011 Pb - Pb 2.76 ~ 0.1 nb
2013 p -Pb 5.02 ~ 30 nbt




Summary of measurements on Diffractive Physics

Measurements of Diffractive and Inelastic Cross Section



Event samples

« Data at three energies: /s = 0.9 2.76 7 TeV
* Low luminosity, low pile-up:

average number of collisions per bunch crossing =0.1
« Trigger used: Minimum Bias —OR i.e.

at least one hit in SPD or VZERO
VZERO signal should be in time with particles produced in the collisions

DATA

Vs=0.9 TeV 7 x10%vents

,\,M =7.0 TeV 75 x 10%vents
1€8° "

Vs=2.76 TeV 23x 10%events

Filled and empty bunch buckets used to measure beam induced
background, accidentals due to electronics noise and cosmic showers
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offline event clasification: “1 arm-L” “1 arm-R”

Example of R-side SD topology
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arxXiv:1208.4968 [hep-ex]

2-arm events tuning PYTHIA and PHOJET double
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can be used to compute SD fractions.


http://arxiv.org/abs/arXiv:1208.4968

efficiency/in-efficiency versus diffractive mass for SD :
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at high energy the ratio
remains constant

ﬂ ratio ratio side agp J-" ONEL

(TeV) definition per side fola ) ]

0.9 -arm-L/2-arm  0.0576 = 0.0002 Lside 0.10+002 021003 consistent with
l-arm-R/2-arm  0.0906 = 0.0003 R-side 0.11 +=0.02 UAS p 1_7

276  l-arm-L/2-arm  0.0543 +0.0004 L-side 0.09 +0.03 0.20°] 04
l-arm-R/2-arm  0.0791 £ 0.0004 R-side 0.1 113;3;?

7 l-arm-L/2-arm  0.0458 = 0.0001 L-side G.]Dlﬁﬁ 0.205 07
l-arm-R/2-arm  0.0680 £ 0.0001 R-side 0. ]Dl,:,:ﬂ,g

A

results symmetric despite different
acceptance from ALICE

corrected for acceptance, efficiency, beam background, electronic noise
and collision pileup

DD events defined as NSD with large gap

Vs (TeV)  opp/oNeL with A > 3
0.9 0.11 +=0.03

2.76 0.12£0.05
7 0.127503




Measurement of Inelastic Cross Section
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Measurements of
Diffractive
Cross Section

with inelastic cross section and
relative rates we obtain SD and
DD cross sections

for /s = 0.9 TeV we do not have
vdM scan and a;,,,; from UAS
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Central Diffractive Physics

Central diffraction in proton proton collisions at /s =7 TeV



Double Gap topology as a filter for Central Diffraction

Central Diffraction CD with single CD with double
Diffractive Diffractive
dissociation dissociation
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Double Gap topology

VZERO-C VZERO-A
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Double Gap fraction in proton proton +/s =7 TeV
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we are exploring the invariant mass distribution



plans to improve ALICE performance on
photon induced and diffractive physics
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AD-R installed and operating as beam loss monitor
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Diffractive Physics- Beam Loss Scintillator
layout

Two arrays of 4
scintillators 25x25x4 cm
surrounding the beam
pipe both sides of the
Interaction point,
mounted on EMI9814B
PMTs (gain 3x107)

Conceived for diffractive
physics

Readout board: Beam
Phase Intensity Monitor

Bunch by bunch rates,
collision and
background.
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« The only Beam radiation monitoring
system capable of detecting minimum
lonizing particles

 Measures relative rates of
background particles and collision
products entering ALICE

LHC Pagel
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ALICE - Diffractive R
; J ' N, |

AD-R

Present:

* beam monitor with
asynchronous read-out
of charge deposited in the
detectors — working

Future:

* interesting diffractive
physics using the particle
Identification of ALICE ...
could be offline trigger



Integration of AD-L and AD-R in ALICE would enhance considerably the
efficiency at low diffractive mass.

Efficiency 1-ARM-L
& T ! 5 1
: — r‘--‘.h‘\ EJ
o [ B | K . ;%09
ED.BI— % -l I ‘!‘ 0.8
- & I 1
@ - I:é"" ! \ 0.7
| N h . ".l
0.6 -E L SD L-side’,
- P Ns=7Tev ¢
L = ]
0.4 o
B -
=
=
]

1 2
W (GeVic?)

> T : T
| wfm oo nlied it o b ] e e




Plans for Diffractive Physics studies in p-Pb



proton - Pb, 2 million events collected in september 2012

Pseudo-
rapidity
density ALICE Collab. arXiv:1210.3615
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charged 25 P D
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ALICE Collab. arXiv:1210.4520

Nuclear I
Modification AJICE, charged particles
Eactor o pPb, VSyy = 5.02TeV, NSD, [1,| < 0.3

1.6 o . Pb-Pb, VS = 2.76TeV, 0-5% central, || < 0.8
A Rp-Pb, VSyy = 2.76TeV, 70-80% central, || < 0.8

@

o ™ sy ammumuH = = ;
0 ! | | | |
O 1 4 8 12 16 20
| P; (GeV/c)
I

. the suppresion observed in PbPb is not the
result of cold nuclear matter



Diffractive physics in proton - Pb

« diffractive physics in p Ais almost completely unknown

 One could analyze central diffraction processes searching

several final states :
p° I fo fo

« Compare pp and pA

« Trigger implemented, goal: 20000 good events in pion
channels

proton

—

Pb

* Preliminar results may be ready for summer



Conclusions
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performance on April 12 2012
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offline triggger
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ALICE upgrade




all known techniques for ——— e

particle identification:
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E/dx (arb. units)

all known techniques for
particle identification:
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all known techniques for

particle identification:
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all known techniques for

particle identification:

-0.9<n <0.9

Transition Radiation Detector

for e PID, p>1 GeV/c for e and high

p, trigger, p>3 GeV/c
fiber
radiator
to induce
TR
(y > 2000)

pp \s=7TeV _‘

2T T T
g
1'6;2.: ALICE | TRD
i T o

TRD dE/dx + TR (arb. units)
o

o Y
0.4 ]
0.2 4

Large (8

00 m2), high

granularity (> 1M ch.)

mmthode cathode lond election
pEds wires i
de f A g
‘:vnlores 2 ' LdNer e amplification
0 3 region
electron “ |
clusters ™= | g
elechondrlhﬁi}} _____ drift region
direction™. ' § i byt
G
Xl EERARREEY
Xe/CO —uili Hilid!
o Ry &
A H
CO-—F— -
§ radiator stack |
# (100 polypropylene foils)

/



7 modules, each
~1.5x 1.5 m?

all known techniques for

particle identification:
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Process SD (%) DD LP
Efficiency XC XA (%) (%)
MB1 69.3 75.5 87.5 99.9
MB1.or.ADA1 69.9 88.8 94.5 100.0
MB3 35.1 39.8 43.1 97.8
MB3.and.ADA1 | 13.7 36.9 35.1 95.5

MB1 = VOC or SPD or VOA




MC studies

No ADA or ADD: GFO && (!VOA) && ('VOC)

# ND SD DD CD
276 531 125 2207
ND SD DD CD

0

/O 8.8% 16.9% 4.0% 70.3%

ADA and ADD: GFO && (IVOA) && ('VOC) && (IADA) && (IADD)

# ND SD DD CD
49 62 4 2123
ND SD DD CD

0

/O 2.2% 2.8% 0.2% 94.9%

pp 7 TeV PHOJET

assuming 100%o efficiency




