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Introduction

» At LHC-energies physics processes will arise from parton-parton-
Interaction

» Ability to describe parton scattering depends on the amount of pT,

perturbative QCD is only successful for intercations
» At LHC, domination of interactions, they are responsible for event
activity

> atpT ~ few GeV interaction-cross-section fora 2—2parton-
scattering will exceed the pp-cross-section

= use concept of multi-parton interaction:

Oint(Dt, . ) > Otot

more than one parton-parton interactions possible in one event
(has been directly measured at CDF)

> divergence of the differential cross-section as pr — 0O
is solved by introducing a cut-off-parameter Pt in



Introduction

Backward 0 Forward

hadronic interaction
» elastic: pp — pp :

» inelastic: )
— single diffractive: 2
PP~ %P di o5

— double diffractive: 0
pp — XY

— nondiffractive:
pp — X
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minimum bias events




Introduction

» production of a large number of

Otot — Oel T+ Osd + Odd + Ond
| ——

Oinel
Otot ~ 102 — ].].8 mb
Onsd = 0dd + Ond

~ 65 — 73 mb
PYTHIA PHOJET

PYTHIA  PHOJET

» radiation background for detector



Introduction

Motivation

» need to understand the minimum bias pile-up and
the underlying event as a tool for high-pT-physics

» strategy:

1. build trigger for MinBias events

2. use first year to get the MinBias parameters (pT,
eta, multiplicity, ...)

3. understand detector and improve physics model



Random Trigger

» atlow £ =1031em=2s71
= probability of a minimum

bias event per bunch JURUDUDUUL events
crossing is O(~10%)

: OOR0000opg RT
= trigger on random at LVL1,
select in HLT e.g. via track 1 =F
reconstruction in the EF [

the EF has rejection rate of ~
10



Random Trigger

AOD-Analysis e

» track recontruction with
11.0.5 showed

multiplicity N

track_pt oL : wanllnnnallas |M|mmﬂﬁh L

Entries 23308 0 10 20 30 40 50 ﬁl] 70 80 90 100

Mean 897.4
RMS 668.1

with standard pT-cut at

~ 400 MeV we see enough
particles

pT(MeV)

: Wﬂ 1 no further low pT-
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Random Trigger

|dentification of Minimum Bias Events
» possible cut-criteria

Impact-parameter

do track track_z0

rac Entries 23306

= 23306 C Mean 2.047
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dO for transversal plane  zO0 for longitudinal plane



Random Trigger

Random Trigger as an independant method

» to Minimum-Bias-Trigger-Scintillator

MBTS triggers MinBias events with 2 <|n|< 4, but
analysis also showed

| etaMinA track | track_etaMinA | etaMaxA track | track_etaMaxA
Entries 1000 Entries 1000
Mean 0.2829 220 Mean 2.28
L RMS 0.4053 = RMS 0.3628
L 200
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there are tracks with |n|< 2 10



Status/Plan

»|'m currently using fakeRol to work with online-algorithms

» started creating bytestream-data in 12.0.1 from

simulated minimum bias events in RDO-format to make
timing measurements

» \We're in contact with some people from the trigger-group
as John Baines, lwona-Graboska-Bold, Nick Ellis and

» joining the weekly vrvs-conference of the minimum bias
group, Peter Steinberg, Arthur Moreas, Craig Buttar
» Minimum bias activity can be found at
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https://uimon.cern.ch/twiki/bin/view/Atlas/MinbiasWorkingGroup
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Event Display Atlantis : simulated MinBias data

Track pr > 1 GeV
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Entries 23306
Mean 0.007909
RMS 1.44
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