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Detector:

Length: 26 meters
Height: 16 meters
Weight: 10,000 tons

ACORDE

e S

DIPOLE
MAGNET

E. KpblweHb HayuHasa ceccua OPBS, 25 okTabpA




LHC Pagel Fill: 3265 E: 4000 GeV t(SB): 09:24:41 05-11-12 10:56:20

PROTON PHYSICS: STABLE BEAMS
4000 GeV 1.62e+14 1.61e+14

FBCT Intensity and Beam Energy Updated: 10:36:19 Instantaneous Luminosity Updated: 10:36:15
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e Typical filling scheme: 50ns_1374 1368 0_1262_133bpil2inj: O colliding bunches in ALICE!
* Main-satellite collisions: low pile-up (n1<0.01, ~2000 main-satellite bunches)
* Too small luminosity ~1-2 Hz/ub — > 3 orders of magnitude less than in CMS/ATLAS.

Satellite population enhanced starting from October. Lumi up

to 10 Hz/ub

* Background issues: often impossible to bring up detectors due to high beam-gas interaction rate

e Had to wait several hours after declaration of stable beams




ALICE Data taking harvest

LICE

e Data takingin 2012
* Longp-prunat8TeV:
v" minimum bias for soft physics and D-mesons (300M events)
v" High-multiplicity
v’ neutral jet, charged jet, v, electron
v' di-muon, single muon (~4 pb1)
v' ultra-peripheral
e 1 day p-Pb pilot run (1.8 M min. bias)
v’ 3 papers already submitted (multiplicity, R, dihadron correlations)
* Plan for 2013: p-Pb, Pb-p measurements (above 30 nb! expected)




PNPI in ALICE data taking

ALICE

Yuyactue B nogaep:kke paborocnocob6HOCTM MIOOHHOM TPEKEPHOI CUCTEMDI
* YyacTme B peMOHTHbIX paboTax BO Bpems HOBOrogHero nepepbiBa (2 yenoBeko-mecaua)
 OtpaboTtaHo 70 cMeH Ha YPOBHe 3KCnepTa
Yuyactue B pabore TpurrepHou rpynnbi
e OtpaboTaHo 23 cMeHbl Ha YPOBHE 3KCNepTa NOo UEeHTPa/IbHOMY TPUTTEPHOMY NPOLLECCOPY
* YyacTtue B KOOpAMHaumu TpurrepHom cmctemol ALICE:
— pa3paboTka cTtpatermun ALICE Tpurrepa
— noAroToBKa TpUrrepHbix MeHto anda pp2012, pilot pA, pA2013
— pa3paboTKka 1 noaaeprKKa TPUrrepHom 6a3bl AaHHbIX
— KOoOpAMHauMA OTHOCAWMXCA K Tpurrepy npobnem B aHanmnse
— aHanmn3 HabpaHHOM U NNAHUPYEMOUN TPUITEPHOWN CTAaTUCTUKMU
Yuyactue B nogaepKKe CUCTEMbl OHIAUH-MOHUTOPUHIA KavyecTBa gaHHbiX (DQM)
* OtpaboTtaHo 42 cmeHbl Ha YPOBHE 3KcNepTa
e Pa3paboTKka 1 nogaepXka MOHUTOPUHIA TPUITEPHbIX AaHHbIX
Yuyactue B Habope AaHHbIX
« X DAQ and DQM shifts
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J/UY in UPC with muon arm

ALICE
\\ // Pb Pp °* Ultra-peripheral (UPC) heavy-ion collisions:
z impact parameter b larger than sum of the
O — two radii 2R
\// Y A G —> hadronic interactions strongly suppressed
// \\ *  high photon flux ~ 72
T e O " - high o for y-induced reactions
Pb °* CoherentJ/{ cross-section sensitive to
// \\ Pb nuclear gluon shadowing
I Po+Pbo PorPorIly s =276TeV. — Pb+Pb > Ph+Pb+J/y Sy = 2.76 TeV
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J/U in UPC with muon arm

ALICE

e ALICE Internal Note 2012: J. Adam, V. Canoa, J. G. Contreras, E. Kryshen, M. Rodriguez and J.
D. Tapia Takaki. “Coherent J/psi photoproduction in ultra-peripheral Pb-Pb collisions at Vs,
=2.76 TeV”.

* Preprint (accepted in PLB): B. Abelev et al (ALICE collaboration). “Coherent J/{
photoproduction in ultra-peripheral Pb-Pb collisions at Vs\,=2.76 TeV.” e-Print:
arXiv:1209.3715 [nucl-ex]

e Datain good agreement with pQCD models which include gluon shadowing

Pb+Pb — Pb+Pb+J/y |5 =2.76 TeV
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Luminosity for central barrel UPC

TOF time-of-flight

* Central barrel UPC triggers: p in 2010, J/y in 2011 |
* Involve vetoes on VOA and VOC (forward and I 7 o Fgh (primare)
o B 7= o Fignt (seconaanes)
backward scintillators)
+ minimal requirement in SPD and TOF
e SPD and TOF triggers suffer from afterpulses and
remnants from previous PbPb collisions
— high rate of spurious triggers
— nontrivial dependence on filling scheme
— difficult to estimate integrated lumi with standard

] 200 400 B0 800 1D0DD 1200 1400 160D 1BDD 2000

methods e

e Special luminosity determination method developed

(COOMZ2.10b/COOM2.12a)/(COSMH_I0b/COSMH.12a)

* Trigger simulation package has been developed to =

emulate real data taking environment e N e
* Systematic uncertainties carefully evaluated % e,
* Dead time effects well understood, systematic E

uncertainties below 1% %42--&sfnglfrl ----- | 16 [500ns]

ALICE internal note submitted: C. Mayer, E. Kryshen.
Luminosity Determination for Central Barrel UPC Triggers in Pb-Pb runs
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J/JY in UPC with central barrel

ALICE

do/dy (mb)

Both J/Y—uy, J/P —ee

Extracted contributions from yy —>upu
and contamination from ¢’ and
incoherent J/ Y

Preliminary results consistent with
EPSO9 nPDFs. Evidence for the strong
nuclear gluon shadowing

Pb+Pb — Pb+Pb+J/y |, = 2.76 TeV
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Analysis of UPC results

s
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Analysis of UPC results

ALICE
* Nuclear suppression factor: S e e .
1.0 T L B i T T T T T T T T = 1.0
exp _ |
S, ) = TPy Wyp)  §(W,, = 19.6 GeV) = 0554016, ALIcE i
Al iy Wrp)  S(Wy, =924 GeV) = 0.36+0.05. in 7P >Polly o

* Suppression factor in Starlight

2.5GeV?)

: : 2 SL .
SSLU-V ) = 7/ya(Wyp) §7=(Wyp = 19.6 GeV) = 0.91
" Aoy pyn(Wyp) SSLU—VW =92.4GeV) =0.84

much weaker cross section predicted.

* Suppression factor in LO pQCD:

,
gluon shadowing Rpy(x,pt”

- : 2

Ga(x,u?) 1° 2,12
SIJQCD W, — — [R(x. u” ) ==+ HKNOTLO i

( ?‘D) AGN(.\'.,UEJ [ ( ‘[ }] 02 r I M TWORLO 1%
LT MNRTO7LO
R(x =0.022,u%) = \/S(19.6 GeV) = 0.74701,, ' T eso e
) == EPSOSLO

R(x=0.001,u°) = \/5(92.4 GeV) = 0.60£0.04. 0'010_4 — ']'(l}_F. — "]'[;_3 0.0

X

Strong nuclear shadowing: in agreement with LTA, HIJING2.0
b-dependent parameterization and central set EPSO9LO

ALICE internal note submitted: E. L. Kryshen, M. B. Zhalov. Evidence for the strong nuclear gluon shadowing
from the ALICE measurement of the ultra-peripheral J/\) production at central rapidity at ‘élwv =2.76 GeV.
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pA physics potential: J/ in UPC

ALICE

« High flux from Pb — large cross section of J/{ photoproduction on p

xP(x)

» Allows to study gluon PDFs in proton up to very small x (~10-°):
{;'{U“_-P—PP-JT_.-"'U ]'“EE—]L[,:}J,-‘L;WE.
dt 48,

« Gluon PDF up to x~10* extracted from J/psi photoproduction at HERA.
« UPC J/psi production measured in CDF at midrapidity (x~10-3).
Consistent with HERA results.

* 04 (5030 GeV) ~ 55 ub

k) == H1PDF 2009 |

Q’=1.9GeV’ 3

* L, =30nb!= 99k J/psi —»uu decays p-Pb Pb-p
* No two fold ambiguity: small contribution from _ ,
J/psi produced on Pb: can be removed by pt cut 'S = 5030 GeV. = 55 L:b/é‘js"ad"‘”'”g’ 'e""jng .tfs: .
« 3 options: = 90 1 % V.3 4\ ,g‘.°,5 -
Forward: both muons in the muon arm Di 8? zggm gb E
Central: Both muons/electrons in the barrel g 7 iotal
Semi-forward: one muon in the muon arm, 6§
second in the barrel j; """""""""""""""""""""""""""""""""""" E
- Wide x coverage: 102 -10° T B 4 e S
 MC generator (model by Zhalov et al) developed of E
« Realistic simulations performed e .
« Trigger strategy proposed for 3 options % % a4 2 2 4

Evgeny Kryshen
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® and ¢: motivation

ALICE

In pp:

* Measurement of ®/¢ contributes to precision tests of the pQCD at high p,, currently available
parameterizations for fragmentation functions.

* o /@ isanimportant component of different cocktails crucial for HF lepton and direct y studies.

* o /@ results can also be used for tuning of the MC generators of hadronic interactions used in HEP.

In AA:

* High-pt (> 7 GeV/c): particle production dominated by jet fragmentation. ALICE: ii/K/p - indications of no
modification of jet fragmentation functions + strong charm suppression same as 1/K/p... ® and ¢ —>
valuable input for jet quenching chemistry.

* Intermediate pt (2-7 GeV/c): complicated picture: bulk production from recombination (hydrodynamics,

flow) + jet fragmentation. Hierarchy of R,, and v, for identified particles sensitive to recombination
mechanisms (thermalized quarks, hadrons?).

* Identified particle flow: mass ordering, NCQ scaling at high pt?

é T [ TTT | T | T ‘ T ‘ T | L | T ‘ T [ T ./—h _l T I L I T T W T T [ TTT [ T T T l TT T l T T T W TTT T TT V_
o r 0-5% Pb-Pb {Spy= 276 TeV A Pb-Pb\s,=2.76 TeV | v 025 Pb-Pb |5y = 2.76 TeV 10-20%
1 o T+ . ' 1__ * 0-5% | .
ICE e KK = * 20-40% ALICE "
r PRELIMINARY T - L 0.2 wan
i * p+P | 2 el ALICE .« 50-80% Iy ’
= PRELIMINARY B2t b
i - L pp 0.15/ :;5.':5# 1.
L E 0.6_ = \s=7TeV 5;;':- . a
057 — .' u
-. i 01 .. .I .. . L
L ] 04 . !f
N : N 4 L . ] V,{SP, [An|>1}  v,{EP, |An|>2}
h ¢ ] N ‘ b .. l+ -y CIEd e -
; h . N N e ﬂ * :Y +—]| 02_ _ 0.05 .: [} .-. "5 o ptp arXiv:1205.5761
el == 5 - fid T3 e Ay . g
B s % o .l_' K, ® 0
I BT PP BT BT AT PR B B "; 'I — T o * . i
0 2 4 6 8 10 12 14 16 (318\// 20 o \\2| \\4\ \|G\ ||8\ ||10\w|12\w|14w\ w16\||18|| 0 1 2 3 4 5 6
p, (GeVic) P, (GeV/c) p, (GeVic)

E. KpbiweHb

Hay4yHas ceccns OPBI, 25 oKTabpsn
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® — nrre in pp @ 7 TeV

ALICE

* Analysis based on minimum bias data from pp 2010

« First analysis in ALICE combining charged patrticle tracking and EMC:
1 in central barrel (ITS, TPC), m° — yy in PHOS
« Invariant differential production cross section extracted up to 16 GeV/c

« o/n ratio: no p; dependence, no dependence on collision energy (from few GeV up to 7 TeV)

—_— 108 =T | T T T T T T | T T T ‘ T T T ‘ T T T | T T T ‘ T T T | T (=) 2.2
4 E 94 ® — p+p \s=200GeV
o = ] o — ', pp, Ys=7TeV - 3 o[ A® - e’e” PhysRev. C84, 044902
E - — [~ ®® — mOn*r Phys.Rev. C84, 044902 p+p \s=7TeV
10" =— — 1.8—mo- n®Y Phys.Rev. C84, 044902 Ho - '
@ = = = ©® — n°n*1 Phys.Rev. C75, 051902 ALICE
m% B - 1.6 © -1’y PhysRev.C75,051902 PRELIMINARY
‘:6 L - - - p+p,\l’§=°62 GeV
S 0L — 1.4 * © - 1’y Phys.Lett B89, 432 (1980)
510 CALICE = ™ .
- - PRELIMINARY 1 12F .:L I | !J
M
E L = 0 8:_ PR = A S i " { A 1 L JURIR R . .. ......
- 1 98¢ 1103 & A
10 = —] 0.6— { 1 U
= il = C % I o
c 7 o04F 4 |
L 7 C & |
10° = — 0.2—4
E| | ||‘ |\\ ‘ | ‘ ‘|E 0.;A|11||1||||1||||||||l[|||||||1|||1
2 4 6 8 10 12 1 16 0 2 4 6 8 10 12 14 16
p_ (GeV/c) P, (GeVic)

Analysis note: M. Malaeyv, V. Riabov and Yu. Riabov.
“Omega production measured in the 1~ channel in pp collisions at 7 TeV”

E. KpbiweHb

Hay4yHas ceccns OPBI, 25 oKTabpsn
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Work in progress...

ALICE

)

III‘IlllllllIII‘IIIlIII|III|III|III|III'>

 PbPb2011 and pp @ 2.76 TeV — work in progress

O 7 PHENIX o (w2 ont=yy L
L % ppVs=200Gev o (K+K)2 oK wr? ]
« Decay channels involving y reconstructed in S [y R0 et vory
calorimeters allows to cover much higher p; g cowr
range not accessible for identified charged 2 ﬁzi} .
particles "5 10

« vy trigger allows to integrate much higher
luminosity than accessible by minimum bias
trigger (PHOS trigger in pp2012 very promising)

I N Y I Y B

T

Kx 10

Main interest: D— KT

« Reconstruction of charged decays of D mesons
Is based on minimum bias data sample — limited
p; reach (no chance to extend it before LS2)

« vy trigger allows to extend D-meson pt reach —

study charm suppression at high p-

= Charged pions, |<0.8, 0-10%

10°F =
= Pym
% 2_III\‘\I\I||I\I|\\Il||\|\||\\ll||\|‘\ll\_ __ ]]X1D_
{80 Pb-Pb) sy, =2.76 TeV D - 108 v o w10 px 107
16: "FE‘HERE“ 7] Lt | \||||||||||\||||||||||||||||||||||-L
o 7 0 2 4 6 8 10 12 14 16 18 20
1 ab e Average D°,D*,D", |y|<0.5, 0-7.5% ] p, (GeVic)

r o} with pp p_-extrapolated reference 7

1.2 o Charged hadrons, n|<0.8, 0-10% _]

i g

v b by b b b by by
0 5 10 15 20 25 30 35
p(GeV/

’-_ﬂ‘hjll\‘\\lll\lll\ll\\JltL
o
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d ->K*K-w/o PID

ALICE

pp @ 2.76 TeV (PbPb reference)

« Very preliminary results

¢ — h*h. No PID requirement allows to extend pT reach

« Invariant differential production cross section extracted up to 18 GeV/c
« Consistent with results obtained with PID and PHENIX data

F:J E Al‘ T ‘ T T | T T ‘ T T | T T | T E Ql-: [ T ‘ T T T ‘ T T T | T T T ‘ T T T | ]
L 10 = '? ¢ — K'K', pp, V5=2.76 TeV = ;0 3 :_ o — K'K', pp, ¥5=2.76 TeV _:
15} = - 3 . -
8l = - - PHENIX ]
v E = ——= ALICE w/o PID |
S 00 = E - X/ 7
w = ‘. = - _
- !, _ 02— -
5 k-"., = : L :
E I S e | $ R
10° = s _ 0151 - ‘ -
10° = e - 04} # -
= Tk - B ] ]
0t e S 0.05]— ALICEd @ 7 TeV with PID =
C m - & —
10 =T ‘ | ‘ | L ‘ L | ‘ | L L | | — 7’ L L ‘ L ‘ L | L ‘ L L L ‘ L L L ‘ L L L | L L L ‘ L L L | ]

0 2 4 6 8 10 12 14 16 18 0 2 4 6 8 10 12 14 16 18
P, (GeV/c) P, (GeV/c)
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p,f >T T

ALICE

MoTtuBauusa:

N3mepeHune Bbixogos p 1 fO Me30HOB NO3BOMAET YNyYLLNTb HACTPOMKY MoAenen, OCHOBaHHbIX Ha KX[

Mogundumkauma WnprHbl 1 MacCbl Pe30HAHCOB MOXET CUrHaNmM3npoBaTb O YaCTUYHOM BOCCTaHOBIIEHUN
KnpanbHOW CUMMETPUM;

dakTop saepHo moamndukauumn fO pesoHaHca YyBCTBUTENEH K €ro KBapKOBOW CTPYKTYPE;

30000

25000

20000

15000

10000

5000

uls

Entries
Mean
RAMS
1: ! ndf
Prob
Nrho
Massp
I,

NFO
Mass f
I,

Mf2
Maszs f,
Iy

Nom
Mass om
I'_om
Morm_om
MNks
MNbagr
PolSt
exp X
exp_x3

137260

0.8234

0.3105

261.5 /238

0.1411

6.4942+05 + 1.300e+04
0.7455 = 0.0008

0.1404 = 0.0027
4.07Te+04 £ 2.495e+03
0.9654 = 0.0027
0.05033 = 0.00321
1.27Te+05 + B.006e+03
1.266+ 0.002

0.1922 = 0.0060

1074+ 745.4

0.792+ 0.005

0.007854 = 0.003422
0.98955 = 0.0315

3066 = 3831

6.116+ 0.047

0.4038 = 0.0156
4.947e+06 £ 1.2028+05
0.2865 = 0.0008

- pr>3-4GeV/c A

- I A
— i

— | i p

- o

. KpbiweHb

Hay4yHas ceccns OPBI, 25 oKTabpsn
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o,f > results

ALICE
Crartyc: = 065
* [lpoaHanunamnpoBaHbl gaHHble pp 2010 roaa; g o6 L)
3 L
" ossE T ﬁﬂ%ﬁ T ﬁ T
= +++4_w~k+ + & | ‘
» AHanus pacnpegeneHusi no MHBapuaTHOW 0.55 e
Macce NpoBOAMUIICS C UCMOSTb30BaHNEM 045E -
KOKTennsa yactuy (p, f,, 5, w—31, w - 2, K); 04p-— 7
0.35F—
0.3°
* [lpoBegeHo MC mogenupoBaHue, rnony4eHsbl = |
pacnpegeneHms apEKTUBHOCTA VS Pt 0 2 4 6 8 pGeVid
* [lony4eHbl 3Ha4YeHNa Ons Macc, WUPUH r
BbIXogoB YacTtuu ansa p, f, u f,-me3oHoB B a
AvanasoHe Mo nonepeyHomy umnynbcy ot 0.2 =z 0= ~——
no 10 NaB/c?; - -
MnaHbL: 0L
* AHanua gaHHbix 2011 roga pp@2.76 TaB u -
PbPb@2.76 TaB:; ot 1 T
0 1 2 3 4 5 6 7 8 9 10
P, [GeVic]

* [lonyyeHue pakTopoB AaepHOMN
Moamndomkaumn,
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LHC and ALICE schedule

ALICE

LHC Phase 0

* 2010-11: long run with p-p collisions at 7 TeV, 1 month/year Pb-Pb
« 2012: longrun with p-p at 8 TeV & we are here

e 2013: 1 month p-Pb control measurement

LHC LS1 (long shutdown 1)
e 2013-14: LHC consolidation and training
ALICE detector completion and upgrades

LHC Phase 1
e 2015-17: p-p and Pb-Pb at full energy (+ probably Ar+Ar, p-Pb)
start ALICE upgrade during last p-p run before LS2 (optional)

LHC LS2
e 2018: LHC luminosity upgrades
ALICE detector upgrades

LHC Phase 2
e 2019-22: p-p and Pb-Pb at full energy at High-Luminosity LHC
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ALICE LS1 upgrade

ALICE
+2/3 DCal SM

 complete PHOS (PWO)

 complete TRD

* consolidate jet capability by
introducing EMCal (DCAL) at opposite
position to the current EMCal

Full TRD

B —
el SN

4 PHOS — DCAL
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ALICE LS2 upgrade strategy

ALICE

—

Goal: multi-dimensional, low p; obsevables with unprecedented stat. and syst. accuracy:

* Record 100 times more statistics: (10 nb1), O( 101°) central collisions
— LHC rate after upgrade up to 50 kHz Pb-Pb (i.e. L ~ 6x10%’ cm1s ... factor 10 more)

— present ALICE: < 500Hz at 50% trigger dead time
— in realistic trigger setup, only 10% of min.bias can be recorded

— need to record all minimum bias (pipeline, continuous readout) ... no trigger!
— requires high-rate upgrade for the detectors (including MWPC — GEMs in TPC)

A

— requires new DAQ and HLT systems
* Improve vertexing and tracking at low p;:
— new, smaller radius beam pipe
— new inner tracker (ITS)
Plan:

Lol completed and endorsed by LHCC

* run 6 years with upgraded detector, i.e. until 2026

_* including low B-field run & p-A control run

Also extending physics scope is under discussion:

*  VHMPID: new high momentum PID capabilities
*  MFT: b-tagging for J/{, low-mass di-muons
 FoCAL: low-x physics with identified y/m°

E. KpblweHb Hay4yHas ceccns OPBI, 25 oKTabpsn 22



PNPI in ALICE upgrade

MFT: Pa3paboTka noaaepKu nyykoBou Tpy6bl

* [lpennorKeHHas KOHCTPYKLMA NoaaePKKN,
Kpenutca Ha TPC n puKcupyeT nonoxeHume
TPYObl C NOMOLLbIO KOHYCONOAOOHOM KOHCON

* B Ttakom noaxoae M®PT moxeT bbITb Nerko
n3snedeH Bcneq 3a ITS, Takum obpasom byaer
AOCTYNEeH BO BpeMA KOPOTKUX (POXKAECTBEHCKMX)
OCTaHOBOK BAK

* [loaaep»kKa npeaycmMmaTpmBaeT BO3MOXKHbIE
nonepeyHble CMELLEHMA NOrOTUTENS
MIOOHHOrO crnekTpomeTtpa A0 +/-10 mm, npuyem
pesynbTupyowme gedopmaumnm Tpybbl He
NPEeBbICAT 3a4aHHble 1 MM

* [oapepunBaloOLWMA KOHYC NNAHMpPYeETCS
N3roToBuTb N3 Poccuinckoro bepunnus

YyacTtue B mogepHU3aLuMm Tpurrepa

* [oarotoBneHa HoTta: E. Kryshen and B. von Haller, “Detector readout time and event size”
* OugeHKa CKOPOCTEN cYeTa U TPUITEPHOTO MEHIO MOC/Ie MOAEPHU3ALLNN

* Pa3paboTka TpeboBaHUi Ha LleHTpanbHbI TPUITEPHbIA NPOoLLEeccop
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Conclusions

ALICE

 ALICE performance in pp2012:

... could be better
looking forward to pA2013 data

clear upgrade strategy, promising perspectives

Good performance and visibility of ALICE-PNPI team:

Experts in muon tracker, trigger, DQM

Long-anticipated analysis on J/y production in PbPb UPC completed
looking forward to interesting physics in pA UPC

Preliminary results on o — o+ in pp approved by ALICE
Finalizing results on @, p, f%in pp

Next steps: o, ¢ in PbPb; o, D— oK with PHOS trigger

5 internal notes

> 70 talks at internal meetings
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