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ALICE physics

O A-A (macroscopic QCD)

~ equation of state (ideal gas or strongly coupled
liquid)

- phase diagram (1st, 2" order, crossover ?)

O p-p

~ reference to AA

— minimum bias physics => soft QCD
(underlying event)

— unique pp physics with Alice (baryon transport,
charm cross section)




First Collisions at the LHC
seen
through the eyes of ALICE




The LHC (and everything else) accelerates ..

..after concentrated preparations..



some anxious minutes waiting for collisions..
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still waiting ...




The first ‘event’ pops up in the ACR
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Relief and Jubllatlon

Collisions in ALICE ! —— 3

L

.. and some celebration..



http://chapelan.web.cern.ch/chapelan/cern/ALICEcollides/browse/big/img_4487.jpg
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After years of looking at simulated data
first physics results examined

ca 1 hour after data taking finished (284 events !)



I’hysics exploitation of ALICE has started for good !

The European Physical Journal volume 65 - numbers 1-2 - january - 2010

Phase 1: rediscovering the standard model
(QCD in the case of ALICE)

The average number of charged particles
created perpendicular to the beam
in pp collisions at 900 GeV is:
dN/dn =(3.10) 0.13 (stat) + 0.22 (syst)
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This is the first (and easiest) of _ last time measured at the ISR for pp
many numbers we need to (re)measure to ob— vl ]
get confidence in our detectors, tune the 10° 10° 10° 5 (GeV
simulations, study background, .... 10

Phase 2 is still a long way to go..




Alice Detector

O Tracking (B=0.2-0.5T):

m Inner Tracking System (ITS) — pixels (SPD),drift
(SDD),strips (SSD)

m Time Projection Chamber (TPC)
m Transition Radiation Detector (TRD)

O Particle Identification (PID):

m TPC, TRD,
Time Of Flight (TOF) ,
High Momentum LN
PID_ (HMPID) —
O Calorimetry: -
m PHOton Spectrometer,
(PHOS)

m Electromagnetic
Calorimeter (EMCAL)
m Zero Degree Cal (ZDC)




Alice Detector Dlsplays with Real Tracks
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ALICE Detector Acceptance

e ALICE detector n acceptance p| -
. TPC (full tracking) Gev| CMS
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Muon arm: 2.4<n<4 3.7<n<-1.7




ALICE detector

ALICE unique features:
® acceptance at low p; (~ 0.2GeV/c)
— relatively low field (0.5T)
— low material budget (total X/X0=7%)
© excellent PID capabilities
— dE/dx (TPC/ITS), TRD,
TOF, HMPID, PHOS, (EMCAL)

® limited in luminosity (TPC sensitive
time ~ 100psec)
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Time Projection Chamber -t

rack p; reconstruction

a T | m———
31200] - 4 K, B
Momentum resolution (from matching mu:_ ;‘\ e
of two segments of cosmic track) ‘No systematic error! .
o 800|— KO 7
3 "ALICE performance S ]
< sooWork in progress §=497.3+0.07 MeV
c=52+0.08 MeV
400 —
10
200 PDG: 497.6 MeV | -
0 . 055 06 0.6
M, (GeVic?)
0 ~7% at 10 GeV/c
: ALICE performance * p, resolution 7% at 10 GeV/c (aim 5%)
- k i
! "’ P, (GeV) confirmed by K’ measurements
Jacek Otwinowski (GSI) Moriond, 13-20 March 2010 7
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Tracking works beautlfullx 2,
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v-ray image of ALICE (DATA)
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Particle Identification

o Very good PID over broad momentum

range
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PID peformance___(_DAT_A)
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Minimum bias trigger

10
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dN_, /dn (Pythia)
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VO:
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ALICE Central Trigger Processor

Collision VS L, Runtme o, Ratg

system (TeV) (cm2s') (slyear) (b)  (kHZ)
pp 14.0 1031 107 0.07 700
PbPb 5.5 1027 106 7.7 7.7

CTP features:

O
O
O

3 Levels (LO,L1,L2 ~ 1pus, 6u, 100us)
Generally no pipelining

Partitioning of detectors

into independent groups

- €.g. muon arm

and central barrel

Pile up

(past-future) protection

— tens of interactions

in TPC drift time

<=MAX
Optimal =
MAX/100



Initial trigger

Initial beam: 2 bunches in each ring,
1 collision in ALICE

0 Phase 1 (day 0)

- pixel trigger (2 or more hits in SPD) in
coincidence with beam pickup counters (BPTX)

o Phase 2 (day 0+n), n=1

- minimum bias trigger with SPD or VOA or VOC
in coincidence with BPTXs

22



Trigger Inputs Timing
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How biased is min bias trigger?

Fractions and Trigger efficiencies

All numbers are

TOTAL Sercentaces PYTHIAG
900 GeV

— ELAS |

' l 100
5 INELAS ¥
| SD 223 NSD 77.7

!

SD 223 ‘ IDD 11.3 ‘
f/m:’ :“_“:7;';--:-_

609 07 988, o
s06 L4 T

l - ) _ ﬁ > 19.6
/ O
= O-elastic + D-nc'n-dif'fracti\re + c)-single-t:liffractive+O-t:louble-t:liffrat:ti\ne

I insensitive — —— — S Nav l n 24

ALICE trigger

total




Trigger Efficiencies and corrections

EfﬁCIGHCy =N triggered / N total — Z f processeprocess
= Jfsvesp + fppepp + fpenp

* Need to know the fraction (f) and the efficiency (e) for each process.
» Efficiency is process, trigger and generator dependent

Eg: MB1 = SPD or VOA or VOC
MB1_efficiencies:

Process SD DD ND

Fraction (f) 0.187 0.127 0.686 | Pythia: 92.9% Reason for difference:

f — uncertainty in

Efficiency (e) | 0.714 0.864 0.999 fractions
e — uncertainty in
Process SD DD ND kinematics

Fraction (/) | 0.134 | 0.063 | 0.803 | hojet 96.4%

Efficiency (e) |\ 0.767 0.938 0.999 ~2-4% effect each
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Diffractive Events Fraction % ‘

GFO
UAS like method
Tr VOA GFO VOC Z Matthews
1 0 1 0
2 0 0 1
3 0 1 1
4 1 0 0
5 1 1 0
6 1 0 1
7 1 1 1
VO0a VOc
— S.
Mo =N+ NE N2 N = S
Ntrig =N (fDDgtlr)gD + fSDgtig +fND8tZZglr) il fN[gtj;/gI ) s ZL(Ntrigcak (i)—Ntrigmeasmd (l))j2
X = .
= Ny (fot22 + fip 32 + frnes +(1=(foo + fio + fun) )0t Error (Nirig (i)

Dof =8—4+1=5

Extract f_, f,, offline from data ! 26




First Measurements

. Pseudorapidity o Multiplicity
TR o Rl density dN/dn il distribution
9| o cor 1800 Gev

P CDF B30 Gev 1
5 UAS 546 Gev CDF:

!+ Systematic uncert. S “.-' U :

I I | I I | PhyS. ReV. . -_.. UA5:
oL L LU L LT g 2330 (1990) Tk | Z Phys
R Jo ] 43 357 (1989)

EI Min Bias DATA (1800 GeVi |
<4 - ® Pythia:
] ! Mean p; vs
1.3 —a Pythia: scuing 3 { ! . . .
I Herwi i
ala memet o | multiplicity

L (p:20.4 GeV/e, mi£1.0) /|

o :.':DF 1 éUU GerV
HUAT 546 GeV
oas 53 GeV
A CP 27 GeV

pr spectrum
unidentified
hadrons

-
L

I ITTT T T WY e e

<py > (GeVie)

L AL L

CDF:
Phys. Rev. Lett.
51, 1819 (1988)

CDF:

Phys. Rev.
et DB5,72005(2002)

Charged Multiplicity ( Ny)

I
E
E
1
10
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Statistics for pp physics analysis

O Total events collected: = 1 M

0 '‘Good pp interactions’: 500 k

o -100k: B =0 (alignment)

o - 10 k : B reversed (systematics)
o-30k:Vs=2.36TeV

Detector configuration:
Not ‘Stable beams’:
ITS, VO

‘Stable beams’ - On 6t December ‘stable beams’
were declared & we could switch on all ALICE
detectors for the first time..
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dN/dn at n=0

0o Feynman (1969):
N(. = a+ b*In(s)
dN/dn= const

o ISR(1977):
dN/dn=a+b*In(s)

o SppS (1981):

dN/dn=a+b*In(s)+c*In(s)?2

— Y ISR (p+p) inel
T & SPS UAS (p#p) inel

B B NSD
T 4 SPS UAS (p+p) NSD B jnel
- ¥ Tevatron CDF (p+p) NSD Pythia
v6.214
{s=14TeV
- A
Data is from:
- Nucl.Phys.B129,365(1977)
i ZPhys.C33,1(1986)
Phys.Rev.D41,2330(1990)
IIII| | IIIIIII| | IIIIIII|
102 10° 10*

\s [GeV]
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dN_, /dn

LHC points

I I I T T T TT | I I I T T T | I I T T T TT |
ISR (pp) INEL _
UA1 ( ) NSD dN/dn at 2.36 TeV B
statistical error negligible

UAS (pp) INEL final systematic error under evaluation |
UAS (pp) NSD (still 7% for the time being) —
CDF (pp) NSD § T
ALICE (pp) INEL g 4 *
ALICE (pp) NSD ¢ ﬂ $¢ﬁ :

o . \f§=SQOOGeV ) E

LHC
Vs =900 GeV
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102 10° 10*
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NB: CMS data points do not include
charged leptons - ~1.5 % difference

dN. /dn

] B ] I ]
- ALICE preliminary . E ALICE preliminary E
- ] 5 _
4 A ,, . S S L) =4
R PR e E R SR LTS L DA S
O 3 D@ﬁmﬁﬂm%rﬁmﬂmﬁ@ - 342 ¢¢¢Hﬁ¢¢¢¢ -
S ALICE, CMS: stat. and syst. . S sl ALICE, CMS: stat. and syst. 7
% oL uncertainty added quadratically ] % - uncertainty added quadratically .
B Ns =09 Tev . 2F \s = 2.36 TeV -
- = ALICEppNSD 1 ALICE pp INEL - - m ALICEppNSD © ALICE pp INEL -
1 4 UA5ppNSD 4  UA5ppINEL — e B
- +  CMS pp NSD - - *+ CMSppNSD -
e e N ————
n " n 1
dN_ /dn in || < 0.5 0.9 TeV 2.36 TeV
Cncartany addid quscratcaly INEL NSD INEL NSD
ALICE preliminary 3.02+0.07 |3.58+0.11 [3.77*0.23 | 4.44*0.16
ALICE EPJC65:111 (2010) |3.10*0.26 |3.51 £0.29
CMS JHEP 02 (2010) 041 3.48 +0.13 4.47 +0.16
UAS5 Z. Phys. C33 1 (1986) | 3.09 * 0.05* | 3.43 * 0.05* | * only stat. error

First Alice Results from p-p collisions Jan-Fiete Grosse-Oetringhaus
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ALICE preliminary
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dN,/dn (2)

« Largerincrease from 0.9 to 3
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3

10? 10 10* 35 (GeV)

ALICE, CMS: stat. and syst. uncertainty added quadratically
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Multiplicity distribution

1972:

KNO (statistical) scaling law

= shape of distribution is
independent of s

S
Y all s
=

NPB 40, 317 (1972)

1983: KNO scaling broken
(UAS: PLB121,109,1983 & PLB138,304,1984)

Two mechanisms:
= jet/mini-jet production

- coherent production of particles
:>mu|t|ple parton Interactions

]T ﬁlf:xupoulos et al_, PLB435(1998)453

e,
Tl
Hirs o,
B A Y
el S, "
Ne¢ s M o
E 8 Ii, . e, :.-':%‘WT""*L, '~‘.1"
goo 3 L'f ", .;":'.‘-.h + "y, ta
2[1H e, B T T i fu
PLB g4 . Vi . E
o P ot
kno 5./ ot "3
g _ T T *_rr !I':‘-ﬂ.
E 10 Ji;-.-. OGev ) I h..i,,
TR o m !
o« 10 | ifh ! .h




Multiplicity g ——
Distributions &~ T et o0

—— Perugia-0 (320)

. 900 GeV o
+ Work in progress “
« RAW spectra "

S T - S T-S—
Measured multiplicity

« MCs propagated through -
detector response

0 e —— ALICE raw
ﬂc:: 1005 TS —— D6T (109)
> F Atlas CSC (306)
L — Perugia-0 (320)
10 =
Phojet remarkably 10
close to data -
10—
- In|< 1.0
. 900 GeV
5 [ B

S T R T ST '2'5'_'_' 30 35 40
Measured multiplicity

Early Minimum-Bias Physics in ALICE - Jan Fiete Grosse-Oetringhaus




Multiplicity
Distributions

2.36 TeV
Work in progress
RAW spectra

MCs propagated through
detector response

Tail grows faster
than expected

Events

10°

10°

10

10°

10

— ALICE raw

— DET (108)

—— Atlas CSC (306)
—— Perugia-0 (320)
—— Phaojet

n| < 0.5

2.36 TeV
Ll W, N,

.:,,_Lllll T IIIIIII| T IIIIIII| T IIIIIII| T IIII,L
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Measured multiplicity

— ALICE raw
—— D&T (109)

—— Atlas CSC (306)
—— Perugia-0 (320)

=+III| T IIIIIII| T IIIIIII| T IIIIIII|

Inl < 1.0

2.36 TeV i

- 5| . I1II]I - I1I5I - IEIUI B I2|5I I I_I:i!:ll_ I I_ ﬂlﬁl - Idﬂl -
Measured multiplicit
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Ratio Data / UA5S
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— Vertex range reduced a region
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Consistent with UA5 results for

NSD at 0.9 TeV
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High Multiplicity pp

O ). D. Bjorken: multiplicity (number of charged tracks) of an event can be
related to the energy density in the collision

dE, 1 dE.) 3 AN

€ i — - ~ — T
B dy S|1 dy 2 (mL) dy

Systematic Measurements of Identified Particle Spectra in pp, d+Au and Au+Au collisions from STAR arXiv:0808.2041vI [nucl-ex]

14 Aug 2008
7 is formation time, S is overlapping area

m Higher multiplicity reach at LHC pp, some events should exceed threshold
energy density

O Are p-p and A-A events with the same multiplicity different?
m Pt spectra
m Strangeness
m Jets
m Flow
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Transverse momentum

tracks

Uncorrected
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10 ALICE pp @ 900 GeV 4
[n|] < 0.8, not corrected
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Corrected
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Comparison ALICE / CMS (|n| < 0.8)

CMS data: arXiv:1002.0621v1 [hep-ex]

& WETTT"TTE T 00 T« AICENSD Ratio calculated using linear
() . o CMS, NSD, [<0.8 interpolation.
S "-,'. .
)
Q £ ALICE |n| <0.8 » 1.5p IR ) L LIS G L PRI
o F * = R CMS |n| < 0.8 E
T ) s w 1.3 =
*n o - ]
5 '- 2 12F ]
2 10 T8 14F 1 F
Nzﬁ ; ‘l. E 15 I* ! I [ I T" 3
L ‘. i E e
-~ ¥ : 0.9F , , =
a 02k . 0gh ratioat CMS Pt points i
I§ = ALICE Lk TE ratio at ALICE Pt points =
= s imi ] 0.7 —
= Preliminary ] = ALICE 3
T 2-55 I:’rellnl'*nnaryI | *
0 0.5 1 15 2 S0 05 1 15 2
p. [Gevic] P, [Gevid]

Good agreement between ALICE and CMS (|n| < 0.8) within 5%.

Jacek Otwinowski (GSI) Moriond, 13-20 March 2010 15




Transverse momentum

T

._'S:; 10° = not corrected for efficiency

%u i . and contamination % 1 :_ _:
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Strange hadrons
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Next

O 2009 data

m 900 GeV and 2.36 TeV - Papers on multiplicity
and transverse spectra coming soon

m Identified particles spectra (pi,K,p)
m Strangeness - KO and hyperons
= Pi0
m Eta/phi correlations
Oo2010
m As with 2009 data
m Heavy lons
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Phases of Strongly Interacting Matter

QGP phase transition SPIRES (find t qgp)

g1ﬂﬂ:
2 b t
e + + + + QCD predict
E EEs ‘H,++ + lear matter
2 o + ++ ++ + + ++ ergo a phase
Z 50— )n at a

405— + + + + iture of,

30E- + MeV and

20 ++ % lensity,

3 3
et L N
1980 1985 1990 1995 2000 2005 2010

Year
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Heavy-ion physics with ALICE

0 Alignment calibration available from pp
0 Global event properties (10° events):

O Multiplicity, rapidity density

o Elliptic flow
0 Source characteristic (10° events):

0 Particle spectra, resonances

o Differential flow
O interferometry

0 High pt and heavy flavours (107 events):
0 Jet quenching
0 Quarkonia production

44




Elliptic Flow

J,
C\\@ﬁ*‘ &

L,%

Azimuthal asymmetry
in the transverse plane:

X
Eccentricity: Flow:
V T :— > ( 13 N 1 ':lii-\_" — . :
< FE = [1 + Z 2vpcos(no I]
<1 e > d3p 27 pedpedy

v, = directed flow v, = elliptic flow

@ — angle with respect to reaction plane

Relativistic hydrodynamics prediction:v,/e~ constant
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Is the QGP an ideal fluid ?

0 one of the first ‘expected’ answers from LHC

m  Hydrodynamics: modest rise (Depending on EOS, viscosi
speed of sound)

m experimental trend & scaling predicts large incr

e of flow

w _ —F— E./A=11.8 GeV, Au+Au, EST7
= 0.3 HYDRO (EoS H) — 5 E,/A=40 GeV, Pb+Ph N I::::]
> L E_/A=158 GeV, Phff
0.25[
0.2
0.15F
u STAR Prelim., v {FTPC}/e__ {2}
D 1 - —_— \I%:g[][} GeV Au+Au BNL Press release, April 18, 2005:
- . —a— \[5,,=62 GeV, Au+Au
0.05E ¢ —e— \[5,,,=200 GeV, Cu+Cu
) N o S=02 GeV, Cu+Cu
B STAR Prelim., v,{ZDC}e__ New state of matter more remarkable than predicted —
Oo——-—-——----- S =200 GeV, Au+Au raising many new questions
-IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII

0 5 10 15 20 25 30 35
1/S dN , /dy ~ R/A (1/Knudsen numéber)

I. Phys. G: Nucl. Part. Phys. 34 (2007) S883-5886




Summary

" Alice detector works according to expectations
" Alice produced its first physics publication

" Analysis with larger statistics 1n progr:
" pT spectra, <pT> vs multiplicity
» pT spectra of 1dentified particles
* multiplicity distribution
" pbar/p
» Looking forward to coming period:
" higher collision energy
" heavy 1on collisions ...

Alice in Wonderland

1s busy and happy.




END




The ALICE collaboration

3000- B ALICE
B ATLAS Romani a?pain/Cuba
14 OCMS . Japan- Brazil
2500 O LHCb South Africa

France

Members

B ALICE

Slovak Rep:
Czech Rep. P~ Denmark

———= i
1 b = I =

Institutes

130 MCHF capital cost(+ ‘free’ magnet) @



http://www.theodora.com/wfb/south_africa/south_africa_maps.html
http://images.google.it/imgres?imgurl=http://www.yale.edu/japanus/_borders/japanese%2520flag.gif&imgrefurl=http://www.yale.edu/japanus/&h=267&w=400&sz=120&tbnid=TlTw6F11FMD0CM:&tbnh=83&tbnw=124&prev=/images%3Fq%3Djapanese%2Bflag&start=1&sa=X&oi=images&ct=image&cd=1

Pythia Tunes

o Perugia (320)
m Updated lep fragmentation
m Showering of MPI
m Tevetron MB data 630,1800,1960
= SPPS 200,450,900

o ATLAS CSC(306)

m Arthur Moraes
m pt ordered

o D6T(109)
m R.Field, Tevatron
m New structure function
m 2 oredred
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ALICE - reconstructed / not corrected p. spectra

Efficiency of the primary
track selection and secondary

m _Illl|lll||l|ll IlII|IIIl|IllI IIIllIIIIllIIlIIll_ . .
X 6 track contamination. _
O 10°F Y| S | T
) 3 5 I0E e 3 3 1 ——rrry ——— Mean 1.348
(. - § 3 * 1 - a - . RMS 1328
+ - B TR - S I MC — Pythia 109  ludfen ¢
B 10 7 r h
5 ol ‘5 0.8 7
10°g ~.\ m 13 £ I
- 00 R © 0.6 N
10f - * mé_ _ - i -»- -+ positives
* 20f T ; i ,
**. T REE ;Tﬁ-ﬂﬂi‘ 04 n enegatives ]
'+ Pt [Gelike)
.'. L
103 .‘ 0.2 e e aaaal
— Mean 0.9583
[}2 . TS 0.2k MC — Pythia 109 o
1 +, E (cross checked with data)
e o
10E ALICE pp @ 900 GeV 4 g 01 & il
In| < 0.8, not corrected i "'MFZA:_
0 1

0 12 3 45678910 -
Pt (GeVic) " b (Gevie)

Jacek Otwinowski (GSI) Moriond, 13-20 March 2010 12




Jet Quenching

Charged particle correlations in Au+Au at RHIC (STAR)

gl R e d+Au FTPC-Au 0-20% (a)
A A d+Au min. bias

In central Au-Au
events,although trigger
jet is clearly visible,
“away-side” jet is not
visible, as predicted
from strong absorption
in a high colour charge
density volume, e.g.
that produced in a QGP

1/Ntrigger dN/d(A9)

0.1

Missing jet

0 /2 \n{

o (radians) >
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High-multiplicity trigger example

250 kHz coll. rate

Example of threshold 10° Bins < 5 entries
tuning: 107 removed
10° %
B and 3 high-mult. triggers :
B,

250 kHz collision rate
recording rate 100 Hz

MB 60%b6
3 HM triggers: 40%0

s s
o o
do -

Y —
:' (=]
= =
Tn|—rrrrrm] ||||||||| |||r|1||| ||||rn|| T

cross-section

60000002 evts, FO > 0 chips
13300000 evts, FO > 114 chips .
— = 13300000 evts, FO > 145 chips "

-
' (=]
b

T 2950754 evts, FO > 165 chips
1-Eh I TUI | | | | | | |
trigger | scalin dolayer |00 150 200 250 300 350 400 450
true multiplicity in n| < 2.0
rate Hz g raw rate 1
3
min. g :::‘ **ﬂ**ﬂ**ﬂ***
60.0 | 4167 | 250000 | bias | j«
13.3 259 | 3453.3
ﬁmq *ae*
13.3 16 213.3
13.3 1 13.3 B e
g% 0 150 200 350




Baryon number transfer in rapidity

*  When original baryon changes its colour configuration (by gluon
exchange) it can transfer its baryon number to low-x without valence
quarks — by specific configuration of gluon field

3}

e C
I— 8 g ) € {10}_C ¢ C c
C C C ¢ € C
¢ c : ¢ ¢ ¢ C String junct
C b E C ] E c E c String junction
a
¢ ¢ ¢ C & ¢ y
: : ¢ i :
BN=133
BN=13  BN=-173 = C
Standard case — quark exchange Bluon mechanism (8}
. , ) Different prediction for
This exchanged is q

g junction exchange:
Suppresse oc exp (-o; Ay)
exp (-1/2 A @ X i '
O OF EXp ( Y) qO Vq a, = 0.5 Veneziano, Rossi

q q a, =0 Kopeliovich
=experimentally we measure baryon — antibaryon asymmetry NB — NE
=|largest rapidity gap at LHC (> 9 units) A=2- N N
=predicted absolute value for protons ~ 2-7% BT B




Baryons in central region at LHC

Proton — anti-proton asymmetry Ag = 2 * (p — anti-p) / (p + anti-p)

. H1 (HERA)
¥ \/
ot m e
N ) ////'notpubﬁshed
SN
oC ‘I O . T T T T " ’ / |
= { Baryon asymmetry Z systematics
- 8‘_ 7 due to
& <% luons ] beam-gas
— X 9 z Interactions
< 4. 3
- Nce qu/; will be easier
2t ] at LHC
n
at LHC

(B. Kopeliovich)
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Multiplicity reach at 900 GeV

1
10" k= Multiplicity distribution ys=900GeV &
F 107
_E s -
Zz 107
A =
102 - 2510'3 =
o r _
o E‘ 10* £
. 10™ ., .
Pyth o 3 .
10° | ythia o = UA5 NBD fit ™ \_ "
- e " o qpf= o
C NBD fit 1|\ =~ ™
- p -, 107 E -
i - E
104||||||||||||||||||||||||||4‘|“41 |‘.T‘.|||||-T-|=.||||||||||| 10'8i—"'i"'i"'i"'i"'i""i"'r."'
0 10 20 30 40 50 60 70 80 90 0 20 40 60 80 100 120 140
]
Nch h]|<15 Nch h]|<15

Pythia 6.214 (in Aliroot) Using NBD fits to UA5 data
UAS5: ZPC43,357(1989) to estimate multiplicity reach:

=106 ev. ~ Max N, N5~ 90
6839 ev. ~ Max N, ni<1-5=47 =108 ev. ~ Max N, N<15~ 120
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ALICE Electromagnetic Calorimeter

* upgrade to ALICE
e ~17 US and European institutions

Current expectations:
2009 run: partial installation
2010 run: fully installed and commissioned

EMCal Module = 4 towers

Lead-scintillator sampling calorimeter
Shashlik fiber geometry
Avalanche photodiode readout

Coverage: [n|<0.7, A¢p=110°

~13K towers (AnxA¢$p~0.014x0.014)
depth~21 X,

Design resolution: 6/E~1% + 8%/NE




First heavy flavour physics:charm

DO —» K-zt in pp

pp events:

100p

<
~
5
)
s
-

905 — 10° (low lumi runs) 7
80— 10°/5 —| Andrea Dainese

205 10°10 E

- — 1020 .

10°/50 =

— 101100 3

D’ Relative statistical error [%]
o} ]
=

50F :
40" 30% -
30 S o< — = — = = = — '7/‘ —3
20 -
NS | —
O "2 4 6 8 10 12 14 16 18 20

P, [GeVic]

reach up to 11.5 — 14 GeV/c with 7x107 evts 59




Jets rates at LHC

Annual jet yields

107 s, 100 Hz DAQ rate,
s S s 10° events (MB trigger)
S s it 5 (1 day = 8.6*10° events)

(E >E;")

Vs [GeV] | 900 | 550 | 14000
E [GeV] 9]

p+p, 14 TeV

Annual Yield

B L=5x10"em’s"; 1 year=5x10" s 50 600 3000 1 50000
N ek Laabiih B A

i _ ______________ _________________ ______ ‘_ _____ L _________________ 100 6 18001 7500

200 |6x10| 60 3750

10° -

0 50 100 150 200 250 300 350 400

t
Thu Sep 7 16:40:17 2006 E'iu (GEV)

10 =
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V0 beam gas rejection

9
% N L e L e = % :"'I""I""I""I""I""I""I"":
£ 300 - E L :
wor 1 W 500 B
- - 4001 B
200 _ - .
i 1 300 -
100~ - 200 E
I 1 100F -
,E]__._._._I L (I B ST A A ¥ W PR i IR A A ,E]:...I....I._._.. ' .;_..:
15 10 -5 0 5 10 15 15 10 5 0 5 10 15
Time (ns) Time (ns)

Fig. 3. Arrival time of particles in the VZERO detectors relative to the beam crossing time (time zero). A number of beam-
halo or beam—gas events are visible as secondary peaks in VZERO-A (left panel) and VZERO-C (right panel). This is because
particles produced in background interactions arrive at earlier times in one or the other of the two counters. The majority of
the signals have the correct arrival time expected for collisions around the nominal vertes.
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