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Recorded triggers [10°]

December 2009: 300 k min bias at 900 GeV
similar at 2.36 TeV but no stable beam (only mult measurement)
April — October 2010: mostly 7 TeV plus 3 million 900 GeV
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ITS: 6 layers of S1 -> 6 space points close to vertex, high resolution
TPC: 150 space points

TRD: about 90 independent space points

all in 0.5 T magnetic field

vertex and tracks can be well reconstructed
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with 95 m3 the largest TPC ever

-----
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..........

560 million read-out pixels!

precision better than 500 pm in all 3 dim.
180 space and charge points per track
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540 chambers (radiator + drift+
multiwire proportional chamber +
/'read-out with segmented cathode

--pag_l_____plané, ‘operated with Xenon)

typical chamber size 1.7 m?

. over all detector area 750 m?2

~in 18 supermodules (8m long)

" 1.16 million read-out channels

30 million pixels




First events (Sun, 6 Dec 2009 08:05)
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current tracking performance
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TRK-SPD vertex distrib sigma [um]

Vertex spread distribution at\'s = 7 TeV,p* = 2m
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after careful alignment of Silicon Pixel Detectors
expected vertex and impact parameter resolution already nearly reached
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tracking cosmic rays in magnetic field resolution from two halfs of a cosmic ray
= track: already at this stage 7% at 10 GeV/c
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particle identification in ALICE

ALICE has PID over large momentum range
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EMCAL  adds electron/pion separation via shower shape
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ALICE performance
work in progress

excellent PID with TPC
900 GeV and 7 TeV

&= JE/dx resolution < 5 %
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ALICE PID performance 3 — energy loss in ITS

Energy loss signal of global tracks in the ITS
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first pion rejection results from TRD
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charged particle multiplicity
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PHOJET

PYTHIA
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increase in data
significantly stronger than
in generators tuned up to
Tevatron energies
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multiplicity distributions rather well
described by negative binomial distr.
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PID via energy loss and time of flight
(p,pi",K" and antiparticles)
or
via reconstruction of secondary vertex for weak decays
(K°, Lambda, Cascade, Omega, ...)
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Counts per MeV/c

mass: 498.66 + 0.04 MeV width: 3.83 = 0.04 MeV
consistent with design momentum resolution
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- ALICE Performance
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dN /dp (A.U.)
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Monte Carlo well below data, in particular beyond 1 GeV
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https://twiki.cern.ch/twiki/pub/ALICE/PWG2SpectraTopicalBaryonMesonRatio/UA1ratioLambdaK0s.jpeg

Reconstruction of photons in TPC via conversions
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reconstruction of 1’ and 1 with conversion method

ALICE data (December 2009)
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tomography of the experiment: xXy- and rz-distributions of conversion points
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combinatorial background
from mixed events and
random rotation

excellent mass resolution
FWHM/2.36 = 3-6 MeV at
pt=1-7 GeV

reconstruction efficiency
including conversion
probability:

710%at 1 GeV/c

2107 at 3 GeV/c

very competitive method!
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rather good agreement with NLO pQCD prediction for this energy
( B.Jager, A. Schaefer, M. Stratmann, W. Vogelsang Phys. Rev. D67 (2003) 054005)
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open heavy flavor measurements in ALICE
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Hadronic decays: D°— Kn, D™ - Kmt, D* - D%, D - KK, D - art, ...

Leptonic decays: oo,
B - 1 (e or n) + anything

Invariant mass analysis of lepton pairs:

BB, DD, BD__, J/y, y’, Y family, B - J/y + anything
BB - :
MUK (7 ) current 1impact parameter
e-J correlations resolution close to design goal
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TPC Sigma

PWG3-HFE-002

electrons identified via dE/dx in TPC and TOF to cut p and K crossings
TPC poaroundtho slectionline o require hits in first ITS layer to

wooE= =5 reduce conversions (1.2% X))
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Contamination

=
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10

cut at fixed p_to inspect pion

contamination:

TPC dE/dx response Gaussian over

5 orders of magnitude!

ALICE Performance
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up to 4 GeV/c PID with TPC
dE/dx alone feasible; beyond
TRD and EMCal will be needed;
plus to come: cut on displaced vertex
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Spectrum corrected
- for residual hadronic contribution
- for acceptance and efficienc
- for detector pt resolution
(bremsstrahlung)
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experimental input used where = pp@\S=7TeV cocktail: (e"+¢ )2 .
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n%' o — ee and © — we*e’ -
= 3 0—e'e B
= 10 =
9. p—e'e _
g 10°= E
% — - ]
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1/2np_ d*N/dp_dy [GeV/c]?
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- ptp@Vs=7TeV cocktail: (e +¢)/2 5
1= 1.1x 10" Min. Bias Events =
10 ; 107 Min. Blas Event ¥ conversion =
0 - re'e _
10" n—vyeeandn - n'we'e o
o —eeand o — nle’e §
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p—e'e ;
10 = E
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107 =
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= 8/10/2010
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note: at low pt ratio should be 1 (ok within error)
at higher pt a clear contribution from b and ¢ and

direct photons
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T
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B ALICE Performance
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Charmonia
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e+ and e- within eta<0.88 and pt > 1 GeV, good tracks in ITS and TPC, not from
weak decays, hits in one pixel layer, PID TPC dE/dx 3sigma electron and 3 sigma
proton and pion exclusion, signal integrated between 2.9 and 3.15 GeV (69%)

B —— unpolarized J/¥
s uncertainty in Collins-Soper frame
0.25 I uncertainty in Helicity frame

~.“_ ALICE Performance
R 06/10/2010

0.2

D 0157 =
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+ [GeVic]
Outlook: better PID using TOF and TRD, measurement of helicity

— reduction of syst. errors
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first J/yv in ALICE central barrel from 280 million pp

collisions at 7 TeV

- S: 123+15.5, S/B: 2.2+ 0.36, Signif,; 9.2+0.58 (2.90-3.15 GeV) J
60— ALICE performance ® cte
06/10/2010 ¢ 1.04"like-sign

SR
3 o1t

2|EJ|E + + + + + ++ +

i +++*ﬁ?iii?ﬁ‘ﬁ?ﬁ Rk

® g'e-1.04%ike-sign
- Monte Carlo (x2/dof=1.2)

counts per 40 MeV

e

counts per 40 MeV
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2 22 24 26 28 3 3. 34 36 38
M,. (GeV/c?)
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do,,, /dy (ub)

[T

® ALICE |y|<0.88, preliminary
® CDF, |y|<0.6
A PHENIX, |y|<0.35

line: dﬁé /dy, scaled to CDF data point
NLO (MNR), m=1.2 GeV, u_ =u, =2m,

yield at LHC consistent

with o(ccbar) = 640 ub

and branching ratio to
J/psi 1%

1

10

\'s (TeV)

Johanna Stachel
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12

" ALICE preliminary pp,\s=7 TeV
- ® e'e, |y|<0.88 0% 1
in very good agreement with 101~ m prp, -4.0<y<-2.5 e SYS. ST
. _ o0 p'u, reflected (luminosity)
expected systematics
8
6

dc,, /dy (ub)

T T
i T
i

O I | L1 1 | I | L1 | I | L1 I
-6 -4 -2 0 2 4 6

y
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—

t

dN/dpdy (arb. units)

—h
Q

(statistical errors only)
Syst. err. ACS=+ 1
Syst. err. AH*=+ 1
CEM (R.Vogt), |y|<0.8

normalization to area

() All_lCE, ly|<0.88, preliminary:

10

P, (GeV/c)

Johanna Stachel

significantly more yield at
low p as compared to e.g.

color evaporation model

In many experiments this
p, range cannot be measured

leading to significant
uncertainty in overall J/psi
yield
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2x10° central (10%) events, 10° sec (1 year run)
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J/w: Invariant Mass [GeV/c’] 8.5 9 9.5 i it
Invariant Mass [GeV/c"]
S/B =1.47
sgh = 284 Y:
signal = 1.3 x 10° . . . )5 5 1 S/B =1.03
FWHM = 65 MeV/c? Expectation 2010: luminosity 10~ cm™s sgn = 25.0
A c P signal = 1378
can hope for 10° min bias collisions EWHM = 200 MeV/c2
about 500 J/psi
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T = ® RHIC data =

A. Andronic, P. Braun-Munzinger, K. Redlich, J. Stachel Phys. Lett. B652 (2007) 259

| |
do,/dy (mb) 128

[\~
I

y /ay) / (AN, /dly)
o d

0.85....
125
g
>
O
=]
05 ' 0.32
0.25
0 | o |
0O 50 100 150 200 250 300 350 50 100 150 200 250 300 350
Npart N

part

centrality dependence and enhancement beyond pp value will be
fingerprint of statistical hadronization at LHC
-> direct signal for deconfinement




Pb+Pb @ sqrt(s) = 2.76 ATeV

2010-11-08 11:29:42

Fill : 1444

Run : 137124

Event : 0x00000000271EC693

setup for 1on collisions: November 4

first collisions: November 7

first collisions with stable beams: November 8, since then increase in lumi by 100

Johanna Stachel
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ALICE had a very good physics start
detectors function as designed
calibration still ongoing but in many respects nearing desired performance

a multitude of physics analyses ongoing
(6 papers published, about 10 currently in preparation)
quantitative results expected soon for 10” pp collisions

now taking data for PbPb collisions at sqrt(s ) = 2.76 TeV

?';‘:I " s
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Transverse momentum resolution (%)

resolution ~ 3% at 100 GeV/c
still excellent performance in

hard region!
dN_, /dy~5000 2
- —g—
- — --—
- v
B — L
C — e
B —
B e ——
- —0—
B .
I_ —5— |TS + TPC
B —46— ITS + TPC +new TRD
_III|IIII|IIII|IIII|IIII|IIII|IIII|IIII|IIII|IIII
10 20 30 40 50 60 70 80 90 100

Transverse Momentum(GeV/c)
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From test beam data: at 2 GeV and 90 % e eff — 10° & rejection
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a pretty busy pp collision

-600 -400 -200 0 200 400
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Final published results

N., multiplicity & distributions
900 GeV:

900 GeV, 2.36 TeV:

7 TeV:
pbar/p ratio (900 GeV & 7 TeV)

EPJ C65 (2010) 111
EPJ C68 (2010) 89
EPJ C68 (2010) 345

PRL 105 (2010) 072002

momentum distributions(900 GeV)
Bose-Einstein correlations (900 GeV)

PL B693 (2010) 53
PR D82 (2010) 052001

Johanna Stachel
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Entries 7.402801e+08
0.002645
60.61
0.8581

Mean x
Mean y
RMS x
RMS y

29.2

Distance of track to collision vertex
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ALICE data: arXiv:1007.0719v3, PLB 693 (2010) 53
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BE enhancement vs qy
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ALICE performance
pp—on(—>yy—e'e e'e)+X@7TeV
Data: 9.572e+07 MinBias events

RAW DATA
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J/psi reconstruction efficiency in central barrel of ALICE

efficiency

-~ —— kinematics
4l —= tracking (with SPD any) ALICE Performance
| —— tracking (with SPD first) 06/10/2010
B particle identification
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N(@B - J/AP)/ N(direct J/AP) ~ 20% in 4T @ LHC
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disentangle primary & secondary J/y
measure inclusive b cross-section

probe b quark in-medium energy loss
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