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Overview:

» Atlas detector

 Full reconstruction of tracks and pixel tracks
 Tracklets in the pixel detector

 Hit counting method
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Full track method

Full Track reconstruction:

- required at least 1 hit in the Pixel detector and 5 hits in SCT

- full pattern recognition and momentum fit
- tracks reconstructed in the range |n|<2.5
- unbiased reconstruction for p.>500 MeV

Multiplicity reconstruction in p+p interactions
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Pixel track method in p+p interactions p_> 500 MeV

v Pixel tracks were reconstructed using the same inside-out track reconstruction,

algorithm,but restricted to hits from the pixel detector.
v require at least 3 pixel hits.

» method suitable for an event sample with SCT high voltage switched off (unstable beam

conditions)
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The plots presents charged particle density as a function of beam energy.

Charged particle multiplicity for energy 2.36 TeV was mesured using Pixel track

method.



Comparison of pixel track & full track reconstruction methods
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Tracklet method

> Vertex + 2 hits = tracklet

- Simplified method for heavy ion events.
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Reconstruction algorithm.
>Loop over B-layer & layer 1 — find tracklet 0-1

vertex

»Remove used clusters — loop over B-layer and layer 2 — find tracklet 0-2

»Remove used clusters — loop over 1 and 2 layer — find tracklet 1-2

»Remove duplication due to geomery overlap and ganged pixels
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Recon/True

Performance of tracklet method

" Hijing Pb+Pb, 5.5 TeV
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Hit counting method for Pb+Pb

The simplest method of estimation of charged particle multiplicty.
Sensitive to particles with lowest p.-
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dN/dn

Performance of hit counting method

=
i o i |
3000 = L
- < 600 f
2500 | 00 £
- e B-layer
2000 [ 400 L
- Central event, * 1 layer
1500 |- b=2.3 fm 200 b
- Hijing, Pb+Pb, 5.5 TeV * 2layer TTpo
- Aljing, , 9.0 1€ - Peripheral event,
U 200 b=10.7 fm
500 [ o[ Hiing, Pb+Pb, 5.5 TeV
f ATLAS Preliminary - ATLAS Preliminary

Different colours of points represent different layers of pixel detector.

Line — dN_/dn for primary particles

points — reconstructed dN_ /dn

10



Summary:

 Various methods of multiplicity reconstruction have been presented. ’
» Multiplicity for p+p obtained using full track reconstruction or pixel tracks
method.
» For heavy ion collisions simplified pixel tracklet method and hit counting
method are developed.

- suitable for events with high multiplicities

- particles with low pT are included
- Precise measurement is possible for tracks with p_>500 MeV

* More flexible methods can be used to measure multiplicity of tracks with
p.>100 MeV
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Trigger efficiency and vertex reconstruction efficiency

Trigger Efficiency
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Track reconstruction efficiency for p+p at sgrt(s)=900 GeV
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Trigger Efficiency

Track Reconstruction Efficiency
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The trigger efficiency (a) and the vertex reconstruction efficiency (b) as a

function of the number of selected vertex tracks nsel_BS at sqrt{s} = 7 TeV. The

total uncertainties on each point are shown as shaded boxes, the vertical error

bars represent the statistical uncertainty. Track reconstruction efficiency as a

function of n (d) and p_ (c) for sqrt{s}=7 TeV. The total uncertainties on each

point are shown as shaded boxes, the vertical error bars represent the statistical

uncertainty. ATLAS-CONF-2010-024
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p+p interactions at+'s = 900 GeV and 7 TeV, tracks with p.>100 MeV

L} 3 T T T L T T T T T T1TT1T T L=
_g 9: TTT I TTTT l TTTT ‘ TTTT I TTTT I TTTT | TTTT ‘ TTTT | TTTT I TTT : f}l 102 | | ?
~ o p,>100 MeV, [n|<25,n,>2 E 10 p,>100MeV, |n|<2.5,n,22 %
20 C ] = 10 :8::3::&! _§
© C ] P N
- - _8_" 1 0%8385 ATLAS Preliminary
- . 10 =
§ 6 ;“'...n.. m.'“. m.m.o“..o“._ \%1 0-2 g —g
5 E & 10° ote E
] 1 0-4 OO..O _;
= £10° eeo.’ ;
ooy S10° . ;
— - 3
u ATLAS Preliminary ] 3107 oo =
2F == Data\s = 7 TeV E Sqoep T Datans=7TeV —
- == Data\'s = 0.9 TeV E 107 B= Data\s=0.9 TeV —
T : 10710 .
NN | IIIIIIII | L1l l L1l | |||||||| 1 0'11 1 1 1 L1 11l | 1 1 L L1111 | 1 1 E

-25 2 15 1 050 05 1 1.5 2 25 10" 1 10
n py [GeV]

Tracks requirements:
 Hit in the b-layer of the Pixel detector (when expected )
* Min. one pixel hit in any of 3 layers

. distance to primary vertex: |[d | <1.5mmand |z -sin |<1.5mm
« 2,3 or6 hits in SCT (for p, > 100 MeV , p, > 200 MeV and p,>300 MeV respectively).

. * probability > 0.01 for reconstructed tracks with p,> 10 GeV. 17
(ATLAS-CONF-2010-046)



3.486+0.008 (stat.)
+0.077(syst.)

(ATLAS-CONF-2010-046) = 4t

1.33310.003(stat)
+0.04(syst.)

Results from pixel track & track method
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5.635+0.002 (stat.)+0.149(syst.)
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2.418+0.004(stat.)+0.076(syst.)
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Ia 1.739£0.019 (stat)+0.058 (syst.)
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Average charged particle multiplicity per unit of rapidity forn =0 as a
function of the center of mass energy.(ATLAS-CONF-2010-046)
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