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Introduction & Motivation

¢(1020) production at 900 GeV ATLAS-CONF-2010-023
(included in arXiv:1005.5254, subm. to JINST)
K? and A’ production at 7TeV ATLAS-CONF-2010-033
K**, =7 and QF production at 7TeV ATLAS-CONF-2010-032
) p

D**, D* and DT production at 7TeV  ATLAS-CONF-2010-034

Summary & Outlook



Introduction & Motivation
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ATLAS @ LHC is a discovery machine ... and Soft Physics first !
Important to study identified particle production
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- to tune modelling of backgrounds to high-p;y processes
- to compare production in pp and HI collisions
- to evaluate and calibrate tracking performance

We present in this talk

- production of strange mesons and baryons
- production of charmed mesons (see ATLAS talks in track 6
for results on J/1)
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Data taking and analysis
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trigger: at least one hit above threshold in the

Minimum-Bias Trigger Scintillators at each end of the detector
tracks with at least 2-5 hits in Pixel4+-SCT and py > 100 MeV (|n| < 2.5)

primary and secondary vertices reconstruction —> resonances

results are compared with the inelastic minimum-bias PYTHIA MC

using ATLAS MCO09 tune (ATLAS-PHYS-PUB-2010-002) to Tevatron data and

ATLAS Geant4 simulation (arXiv:1005.4568, subm. to EPJC)
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dE/dx [MeV gtcm?

$(1020) — K™K~ in 900 GeV data L, ~ 10ub"

two track from primary vertex with pr < 0.8 GeV each

dE/dz from Pixel detector:

[N
o

fpion, kaon, proton - likelihood functions
from the bands fit by a Bethe-Bloch-like eq.
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Thaon = ffi% > 1.2 for each track MC signal and background
pron proton

separately normalised to data

Fitted mass and experimental resolution agree with those from MC

Fitted mass (1019.5+ 0.3MeV) in excellent agreement with PDG(1019.46 MeV)
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Kg — 7tn~ and AY — pr~ (4 c.c.) at TTeV L;,; ~ 190ub~!

Minimum Bias Stream, Data 2010 (/s=7 TeV) x103 Minimum Bias Stream, Data 2010 (/s=7 TeV)
%35000_—||| T T T 1T IIIIIIIIIIIIIIIIII—_ % 100_|||||||||||||IIIIIIIIIIIIIIIIIIIIIIlIII_
p - ATLAS Preliminary S i n ATLAS Preliminary 7
:30000__ ] :' = .
") C ® Data ] " 80— / ® Data —
g 25000_— ——— double Gauss + poly fit ] g : ——— double Gauss + poly fit :
LICJ - [ Pythia Mco9 signal . S B [ Pythia Mco9 signal i
20000 :_ |:| Pythia MC09 background _: 60 _— |:| Pythia MC09 background —_
150001 = a0l -
10000F = i i
- : 20— .
5000~ ] B ]
1 1 1 I 1 1 1 1 I 1 1 1 1 I 1 1 1 1 I 1 1 1 1 I 1 1 1 : 1 1 1 I 1 1 1 I 1 1 1 1 1 1 I 1 1 1 I 1 1 1 =
1110 1120 1130 1140 1150 400 420 440 460 480 500 520 540 560 580 600
l\/lp,.r [MeV] . M [MeV]
Minimum Bias Stream, Data 2010 (s=7 TeV) Secondary Vert ex dlSplaCGd
> : T T T I T T T T I T T T T I T T T T I T T T T I T T T : o
2 ool ATLAS Prelminary |  from primary vertex
— - |
; : ® Data : O °
f:: 20000—_ —— double Gauss + poly fit _— KS . LXY > 0-4 Cm, COS 8 > 0-999
< - [ pythia Mcog signal i —
LLl
ook 3 ewamcostacigans | U / A : Lyy > 3cm, cosf > 0.9998
15 — —]
- § (0 is £ between pyy(K2/A"/AY) and Syy(PV — SV))
10000— ] .
- ] MC signal and background
5000~ — separately normalised to data
A S P A B Fitted masses and widths consistent

1110 1120 1130 1140 1150
M, [MeV] with MC and PDG mass values

“Identiified particles with ATLAS” Leonid Gladilin 5



n spectra for Kg — 7t7~ and A’ — pr~ (4 c.c.) candidates
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Entries / 160 MeV

Entries / 160 MeV

spectra for Kg —

mT7~ and A — pr~ (+ c.c.) candidates

Minimum Bias Stream, Data 2010 (/s=7 TeV)
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MC is harder in pr

discrepancy is smaller for K%

no corrections for detector effects yet
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Entries / 16 ps

Entries / 16 ps

Proper decay time for Kg, AY and AY candidates
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Entries/9 MeV

Entries/2 MeV

Kt — Knt, 2= - A7~ and Q= — AYK~ (4 c.c.) at 7TTeV
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D — DV at — (K= 1) nd (+ c.c.) reconstruction
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DT — K~ 7" 7T reconstruction
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Kinematic range:
pr(D*) > 3.5GeV, |n(D¥)| < 2.1
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cos0*(K) > —0.8 (angle between j(K) in D* rest frame and j(D*) in the lab)

Fitted mass and width consistent

with MC and PDG mass value
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Df — ¢ 77 — (K~ KT') 7' reconstruction
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Summary & Outlook

Sizable samples of strange mesons and baryons (up-to ()~ = sss)

and charmed mesons
have been identified with very first ATLAS data

KY?/A/AY reconstructed kinematic distributions are in
reasonable agreement with the ATLAS MC09 PYTHIA tune
. and there is a room for agreement improvement
distributions and ratios corrected for detector effects soon

D**, D* and DF mesons have been reconstructed
in common kinematic range py > 3.5 GeV, |n| < 2.1
charm production cross sections soon

Fitted masses and widths of the strange and charmed resonances
are in agreement with the MC and PDG values

dF /dx identification, secondary vertexing and cascade vertexing
have been validated

High performance of the ATLAS tracking confirmed
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Mean Number of Hits

Efficiency

Backup: Tracking Performance
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