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The ALICE TPC

Gas volume:
~90 m3

B 7 Drift gas:
field cage s 50 Ne-CO2 (90-10)

inner and outer
readout chamber

Highly segmented
readout chambers:
63 rows: 4x7.5mm2
64 rows: 6x10mm2
32 rows: 6x15mm2

Large data volume:
557 568 pads x 1000 time bins
~700 MB/event (before ZS)

Pb-Pb - ~20 MB/event (after ZS)
PP - ~300 kB/event (after ZS)

Operating at >1 kHz in pp and
>300 Hz in central Pb-Pb
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Events in ALICE: tracks reconstructed using TPC data

PbePD @ sart(s) = 276 ATov
2010.11.08 11:29:82

Fis 142

Run 137124

Event | 040000000042818653
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TPC momentum resolution

Method:
e High momentum tracks
e Cosmic muon tracks treated 2T hatiocevie
independently in two halves of TPC T ol el
e Comparison of p7 at vertex gives ALICE perfomanc
resolution

work in progress
Dec. 2009

e Statistics: ~ 5 x 10° events
e Low momentum tracks

P, (Gevic)

w1500

ALICE performance

|~

May
f 2010

e Deduced from the width of K% mass peak
Status (end of 2010, combined TPC-ITS tracks):

(0p,/PT)? = (0.01)% + (0.0045p7)>
~ 5% @ 10 GeV/c

~ 1% below 1 GeV/c

Counts per MeVic

‘ 5 055
M(z'n) (GeWic?)
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dE /dx resolution

e Measured before LHC start-up

e Cosmic rays: 8.3 x 10° tracks in
2008

e Design goal: 5.5%

e Measured: <5%

TPC cosmic data
2008

TPC dE/dx signal (a.u.)
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TPC data: pp@900 GeV & 7 TeV

ALICE Performance
pp@Vs=7TeV
05/10/2010
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PID on the relativistic rise: motivation

e Statistical PID is possible on

ALICE Pb-Pb \[5,,, =2.76 TeV (0 - 5%)

STAR A e 200 GoV (0- 571 relativistic rise

e In AA: Raa studies for
identified particles

e Testing recombination
models

e p/m at pr >3 GeV/c holds
interesting physics

PHENIX Au-AU \[5,,; = 200 GeV (0 - 10%)

20
p, (GeVic)

e In pp: pQCD comparisons

Transverse Momentum P, (GeV/c)

= interesting to do PID here! 58 0 q20 2 4”6
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Particle separation on the relativistic rise

A, = dE/dx - <dE/dx>fitted(7) for different pt

Fitted with 4 Gaussians (7, K, p, €)

Means and widths constrained from Bethe-Bloch fit and MIP
resolution, respectively

<p,<7.5 GeV/c) [a.u]

pril 7, 2011
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Particle ratios

We can extract yield ratios from the fit to check the performance
of our method

B
k

&)

TPC

. +
@ 7t /7~ close to 1 as
t expected

ALICE TPC performance
PP@N5=7 TeV
1512410
Stat. errors only

yield ratio from (dE/dx)
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Particle ratios

e Stable fit results for pion
yields

e Possibility to get pion
fraction

"t/(x+K+p)"
o

TPC

e Still needs to be corrected
for feed-down protons

e p and K yield extraction
needs more work
(understand the
systematics)

e Good start for Pb-Pb
analysis
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pr spectra

Uncorrected spectra

Normalisation and
efficiency corrections
needed for comparison
to other data, work in
progress
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Comparable spectra

70 from conversion 70 from PHOS

| Raw n° spectrum | Not efficiency corrected
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Conclusions

e The ALICE TPC is showing very good performance in pp and
Pb-Pb collisions

e The performance of the TPC dE/dx to measure charged
particle spectra on the relativistic rise (p7 >3 GeV/c) has
been demonstrated up to 10 GeV/c, and can be extended to
higher p

e There is interesting physics to be found from PID on the
relativistic rise

L Bryngemark i i igh-pt physics at LHC 2011 April 7, 2011 15
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Thank you
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ALICE publications

® The ALICE TPC, a large 3-dimensional tracking device with fast readout for ultra-high multiplicity events
arXiv:1001.1950v1 [physics.ins-det]
® (Centrality dependence of the charged-particle multiplicity density at mid-rapidity in Pb-Pb collisions at
sqrt(sNN) = 2.76 TeV
arXiv:1012.1657v1 [nucl-ex]
® Suppression of Charged Particle Production at Large Transverse Momentum in Central Pb-Pb Collisions at
V/SNN = 2.76 TeV
arXiv:1012.1004v1 [nucl-ex]
® Elliptic flow of charged particles in Pb-Pb collisions at 2.76 TeV
arXiv:1011.3914v1 [nucl-ex]
® Charged-particle multiplicity density at mid-rapidity in central Pb-Pb collisions at \/syy = 2.76 TeV.
arXiv:1011.3916v2 [nucl-ex]
® Transverse momentum spectra of charged particles in proton-proton collisions at 1/s=900 GeV with ALICE
at the LHC
Physics Letters B 693 (2010) 53-68
® Two-pion Bose-Einstein correlations in pp collisions at 1/s=900 GeV'
Phys. Rev. D 82, 052001 (2010)
® Midrapidity Antiproton-to-Proton Ratio in pp Collisons at 1/5=0.9 and 7 TeV Measured by the ALICE
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PID method

Cuts and Calibration
Parameter constraining
Fitting

Normalisation

=

pT = 5GeV/c

L Bryngemark
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Cuts and calibration

Track selection
e ALICE standard event and track selection

e Acceptance cut for regions near TPC sector boundaries

In the MIP region (dE/dx ~ constant)

e Correct Eta dependence

L Bryngemark i i igh-pt physics at LHC 2011 April 7, 2011 20
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Fit parameter constraints

Mean <dE/dx> fixed from 2D fit on data (~Bethe-Bloch x 3
Gaussians)
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ALICE design

PID on the relativistic rise
000000

Conclusions

Original design:

e TPC tasks

e track finding with dN/dy up to 8000 = 20 000 tracks in the
TPC

* momentum measurement
e particle identification: 0.1 GeV/c < p7 < 50 GeV/c, || < 0.9

e Requirements

L Bryngemark i i igh-pt physics at LHC 2011 April 7, 2011 22
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