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ALICE design

Original design:

r TPC Tasks

¢ track finding with dN/dy up to 8000 => 20 000 tracks in the TPC
¢ momentum measurement
¢ particle identification

0.1 GeV/c <p; <50 GeV/c

n[ <0.9
* Requirements
¢ tracking efficiency: >90%
¢ momentum resolution: <5%
¢ dE/dx resolution : <5.5%
¢ two track resolution: < 5MeV/c
* rate capability: 200 Hz central Pb-Pb (1 kHz p-p)
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ALICE TPC

field cage

readout chamber

Highly segmented
readout chambers: |

63 rows: 4x7.5mm?
64 rows: 6x10mm?

32 rows: 6x15mm? FAN R Saweeesety Large data volume:
1000 time bins NIRRT 557 568 pads x 1000 time bins
| oy ~700 MB/event (before ZS)
Pb+Pb - ~20 MB/event (after ZS)
ptp - ~300 kB/event (after ZS)

Operating with pp at >1kHz
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Events in ALICE
tracks reconstructed using TPC data

Cosmic rays p-p collision Pb-Pb collision
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TPC Momentum Resolution

Cosmic rays

 High momentum tracks

* Cosmic muon tracks treated
independently in two halves of TPC

#« Comparison of p. at vertex gives D ~7% at 10 GeV/c
resolution : 3 = X
£ Statistics: ~ 5 x 108 events F
ALICE .performan ce
™ Low momentum tracks Work In progress
# Deduced from the width of KOS mass N
t
peak 1500

ALICE performance
| —Ke

™ Status (end of 2010) :

ounts per MeV/c®
=
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-
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M ) (GeVic?)
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TPC dE/dx signal (a.u.)
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dE/dx Resolution

TPC cosmic data

2008

T e SANEle track (%)

70 80 90 10 110 120 130 140 150 1od
number of TPC track points H{ .

r Measured before LHC start
r Cosmic rays: 8.3x10° tracks in 2008
™ Design goal: 5.5 %
 Measured: <5 %

TPC signal {(a.u.)
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The ALICE TPC, a large 3-dimensional tracking device with fast readout for ultra-high multiplicity events
arXiv:1001.1950v1 [physics.ins-det]



TPC data @ 900GeV & 7TeV

Charge particles spectra TPC signal
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PID at High
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Motivation

©® 0-12% Au+Au

A 60-80% Au+Au

r Lesson from STAR:

“ PID possible on the relativistic rise
« v_/nq and p/mt at high pT hold

0 2 4 6 8

interesting thSiCS Transverse Momentum p_(GeV/c)

r RAA studies for identified
particles

" Confirming detector performance
= Benchmarking QCD models
* Testing recombination models
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10 120 2 4 6 8 10 12

ALICE Pb-Pb \[5, =2.76 TeV (0 - 5%)
STAR Au-Au \[S, = 200 GeV (0 - 5%)
PHENIX Au-Au \[S, = 200 GeV (0 - 10%)

ALICE 2010



Particle separation in the
relativistic rise

r dBE/dx - <dE/dx>_ (m) for different p_

fitted

Fitted with 4 Gaussians (m, K, p, e), p & o
constrained

A, ('7.0<pT<7.5 GeV/c) @

ALICE TPL] rfor
aNs=7

ALICE TPC performance
ppaNs=7 TeV

A, (4.0<p <45 GeV/c) [a.u.]

A, (7.0<p <7.5 GeV/e) |a. u]
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Particle ratios

 We can extract yield ratios from the fit

n'/m close to 1
as expected
This confirms
the validity of
the method
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Particle ratios

~ Possibility to get pion
fraction easily
r Stable fit results

r Still needs to be
corrected for
background protons
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 Good start for PbPb
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p1 spectra

Uncorrected spectra

[a—
<
=

Normalisation and efficiency
corrections still missing for
comparison with other data

[e—
=
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ALICE TPC performance

raw yield from (dE/dx)TPC[a.u.]

pp@Ns=7 TeV
15/12/10
Stat. errors only

[E—
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Comparable spectra

0 . 0
" m from conversion " 1t from PHOS
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Same p_range for comparison
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o Conclusions

r The ALICE TPC is showing very good performance
in pp and PbPb collisions

™ The performance of the TPC dE/dx to measure
charged particles spectra on the relativistic rise
(p,>3GeV/c) has been demonstrated up to 10GeV/c

and should be possible up to 20GeV/c with full
statistics

* Normalisation and corrections are still missing to
use the results for physics
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Next: Heavy ions...

WS
(i
b : TPC dE/dx
N N PbPb sy =2.76 TeV.
! N \ —
ARRARRNNY iy 300
S @©
| \ N 250
Il \ SR =
\ \ =
i) NN U s
Pl \\V Pb+Pb @ sart(s) = 276 AT
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Fill : 1482 =
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/i Event : 0x0000000042B1B
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momentum p (GeV)
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PID method

™ Cuts and Calibration
 Parameter constraining
™ Fitting

™ Normalisation

dn/(dE/dx)

12 1.4 16

pT = 50GeV/c
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Cuts & Calibration

r Track selection

« Standard event and track selection
“ acceptance cut for dead TPC regions

~ In the MIP region (dE/dx ~ constant)
« Correct Fta dependence
< Evaluate sigmadEdx dependency with Ncl
« Assume MIP behaviour can be extrapolated
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. Fit parameters constraints

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

Dlllllllll.Ll.lJ. 1 l l 1 Ll Ll L1l
02 04 06 08 1 12 14 16 18 2

momentum p (GeV)

el b e |

01/07/11 Charged pion identification at high p_in ALICE using the TPC dE/dx
Philippe Gros (Lund university)

23



	Slide 1
	Slide 2
	Slide 3
	Slide 4
	Slide 5
	Slide 6
	Slide 7
	Slide 8
	Slide 9
	Slide 10
	Slide 11
	Slide 12
	Slide 13
	Slide 14
	Slide 15
	Slide 16
	Slide 17
	Slide 18
	Slide 19
	Slide 20
	Slide 21
	Slide 22
	Slide 23

