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dominated by soft QCD processes (p, <= 1-2 GeV )

Not necessarily well described by models,
in particular for very low p; region
( ATLAS tracking : p;> 100 MeV, [n[<2.5)

Inclusive particle production
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Nonperturbative regjon

PHENOMENOLOGY

Experimentally demanding

(low pT forward region )
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Parton density Physics content
functions
Non-diffractive scattering

Multiparton interaction

[ Diffractive scattering }
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Diffractive scattering
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Diffractive scattering

. e Bl ATLAS B Datal=7w'
Rapidity gaps [Eur. Phys. J. C72 (2012) 1926] T Pl Ve Tl PYTHIA 6 ATLAS AMBT2E3
5 oL L PHOJET _:
Characteristic for diffractive E =
particle production: An‘ largest [ No model describes J e e
forward empty region the whole gap range .
—_ - _ Q1sp T e L -
e 750 = 21?
e : ] .
M 700 = 0 1 2 3 4 5 6 7 8
@) x - i AT]
Ul%ﬁ 65F ]
Sk [ Fit of Pomeron }
o0t = _______interceptatlargeAnf
= - . ATLAS # DataL=7.1ub" |
55_ | u.:10 = \s=7TeV P$'?HIA8 DIElFIT E
C ] g C pT>200 MeV -
50— E= ATLAS L=7.1ub Sso ] 5 [ PYTHIA 8 MC Tune ]
- — ooub ~< ] Fit in region 6 <An” <8
- % ¢-(I;|_TAI‘E?\/ILL_=21O.$3;4 S~ - . 105_ a:P(Ig)rzg1l(.)(?58:0.0n03?stat.)fg'0°3‘°’:(sys.) E
Ao PYTHIAGATLASAMBT2B - -: PYTHIAB4C ] - §
- PHOJET -== RMK ] - .
40_ 1 11 IIIIII 1 11 IIIIII 1 11 IIIIII 1 11 IIIIII 1 11 IIIIII — 1:_ w_ - _-::
10°® 107 10° 10° 10 1 g‘f” - E
Cut ]
’ g 1.2F E
- . O 1E = o
fx_ MXZ/S ’ Ang- In fX Eo'sz__l_l_l_l—Ll_l__'_,_n—'_'_'_._._H_ =
0.6 ) ) ! . . . =
0 1 2 3 4 5 6 7 8
AnF

Inelastic x-section excluding diffraction with §,<§_,,

| n | <4.9 (calorimeter)



Minimum bias : Forward-backward correlations [arXiv:1203.3100]
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Minimum bias : Azimuthal correlations [arXiv:1203.3100]
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Study of underlying event : dependence on the leading jet

Leading Charged-Particle Jet
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Minimum Bias: Inclusive anqular correlations [arXiv:1203.3549]
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[arXiv:1203.3549] Projections taken separately
( F,B integrated before taking ratio )
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Hadron spectroscopy
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Selection -> pairs of opposite sign tracks pointing
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-> cut on the transverse flight distance
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-> cut on the pointing angle (<1.15°)

K° production slightly underestimated by models,
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Particle correlations

Minimum bias: Azimuthal ordering of hadrons [arXiv:1203.0419]

The helix-like shape structure of the
QCD field should be visible in the
azimuthal ordering of hadrons along

y 4 the string
St
d III l The exact form of the helix structure not predicted.

With the help of power spectra, we test two (weakly correlated) hypotheses
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Search for resonant behaviour -> density of helix winding



Particle correlations

Sg(w) -1

Azimuthal ordering of hadrons [arXiv:1203.0419]

Soft event selection to limit contribution from high-pT jets

max(pT) < 1 GeV -> higher sensitivity to fragmentation effects
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SUMMARY

Summary

This is a short talk only — apologies for not showing older measurements !

ATLAS has potential to say more about soft QCD :
- ongoing correlations studies ( Bose-Einstein effect )

- forward physics: ongoing measurements with new ALFA
detectors

-> ATLAS upgrade : Atlas Forward Program (AFP)

ATLAS measurements have large impact on development of better model
tunes — but there is still a lot to do

We have plenty of data to test alternative models !

Our soft QCD measurements are sensitive to the structure of the
confinment field

THANKS & STAY TUNED
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Double parton scattering
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Candidates / MeV

K., N production
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Azimuthal ordering
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