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Proton-protonové srazky

e LHC pp srazky
o Kompozitni struktura protonu — partony.

Figure: Vnitfni struktura protonu [3]

e Tvrdé interakce (velky prenos hybnosti) g >.QQQQQ< t
2—2 produkce zajimavych &astic W,Z, _
H g t

e Mnohem rusné&jsi prosttedi

Figure: Diagram qq—qq [2]
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Underlying event

Tvrdy proces

Partonové spriky
(potate¢ni/finaini)

Multi-partonové interakce

Pozlstatky protonu
PS + MPI + PP = UE

Figure: Typicky pribé&h udalosti p¥i pp
srézce [1]
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Underlying event

P¥itomnost UE zpiisobuje zvy3eni aktivity a tedy moZnou kontaminaci jistych
mé&feni (nizkoenergetické jety, ...)— nutnost studie okolni aktivity.

UE obsahuje p¥ispévky tvrdych i m&kkych interakci — pouZiti MC generator(
(volné parametry - lad&nf).

MOTIVACE?

Pochopeni chovani UE v pp srazkach.

UE mé&Feni zpracovano na 900 GeV a 7 TeV [5] jak to vypadd na nové
t&%igtové energii 13 TeV?

Kontrola nastaveni volnych parametri.
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Analyza UE

e Zavedeni regioni v roviné kolmé k svazkové trubici.
o VyuZiti "Celni” &3stice.
b Regiony A¢ = Cb - ¢wrtlead

@ Dopredny region |Ag| < /3
@ Odvraceny region 27/3 < |Ag|
@ Kolmy region /3 < |A¢| < 2m/3

@ Kolmy max/min/diff

leading track
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Analyza UE

Studium pozorovatelnych citlivych na UE.
Q@ (d*N,.,/dnde) jako funkce pliad | A¢
Q (d*>Ypr/dndg) jako funkce pitad, A¢
© (pr) jako funkce p?, N,

Celkovg pfiblizné 30 distribuci.

Selekce

@ Udalosti: pised > 1 GeV, ...
@ Casticové stopy: kinematika, zdsahy ve vrstvach detektoru, ...

o ..

Korekce

@ Effektivity rekonstrukce: &asticovych stop, vrcholkd, ...
@ HBOM: Snaha opravit pozorovatelné na efekty spojené s reorientaci.
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Vysledky c¢asticovych hustot
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e Oproti dopfednému regionu je hustota &astic v kolmém regionu témée¥
konstantn{ ( p‘c®? >5 GeV). — UE plogina.

o Lepdi popis dat pomoci MC aZ zhruba od 7 GeV.
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<d’N,,/dndg>

MC/Data

Porovnéni se 7 TeV analyzou

Transverse Region
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e Ndrust aktivity o pfiblizn& 20 %

e Mnohem lep$i porovndni s MC.
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Zaver

e Analyza UE, ktery leZi na pozadi tvrdych sraZek.

e Znalost jeho chovani napomdhd k porozuméni procesim na pozadi (MPI, PS,
PP) p¥i pp srdzkéch.

e Studium pomoci pozorovatelnych citlivych na UE v definovanych regionech.

o Korekce na efekty detektoru a vyuziti HBOM metody.

e S rostoucim pl¢?? je prispévek hustoty &astic v kolmém regionu konstantni.

e Relativn& dobry popis dat a# na niz& hodnoty pled.

e Zhruba 20% narust aktivity oproti m&feni ze 7 TeV.
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Vysledky |Ag| distribuci
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e Nahled na topologii eventd.

e Dop¥edny a odvrdceny region zvySenou aktivitu oproti kolmému, kterd se

jest& vice projevuje pro vy%¥i transversaini hybnosti elni &stice pyad.

e Popis dat MC generatory se zlepéuje také s rostoucim pe? (UE generatory).
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Results
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Results
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Selection

Data selection

e Using low PU runs 267358-9 ( after GRL and Trigger 10855221 events) with
L=170ub~t

e Trigger HLT _noalg_MBTS_1 (one hit on either sides of MBTS)
Event selection

e Primary vertex (no additional with nypqers > 4)

e Leading track with p{52¢ > 1 GeV ( 60.88 %)
Track selection

e pr > 500 MeV, |n| < 2.5

> 1 pixel hit, hit in IBL if expected, or otherwise hit in next layer if expected
> 6 SCT hits

e cut on impact parameters: |dg| < 1.5 mm, |zg| - sinf <1.5 mm

x? probability > 0.01 for tracks with pr > 10 GeV
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Correction to particle level

e Two step correction
@ Weighting — account for vertex, trigger (negligible) and track efficiency
of reconstruction
@ HBOM — account for change of event topology due to loss of leading
track
Weighting
o ¢, effectivity of track reconstruction
o f.r fraction of tracks out of kinematic region
o fnpr fraction of non-primary tracks
® fstrangevar fraction of strange baryons
1 1

€trig (NfalL) Evta (Néb;lLa 77)

1
m . (1 - fokr(pT7 7’) - fnpr(pTa 77) - fstrangebar(pT)) (2)

Wey =

(1)

e Applied to Spr, Nep, and (pr) wrt pled distribution
o Ypr — Liprywy, New — Zjwy, (pr) — Siprwi/Eiw, Wy = WepWirk,
e Correction of particle multiplicity nge; — N¢j using track weights is not

sufficient due to large fluctuations in multiplicity
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Correction to particle level

Reorientation correction

M. Vozdk

Hit backspace once more (HBOM) — In this case randomly loosing tracks
according to the track reconstruction efficiency (parametrized by 1, pr)
Parametrization of k-th iteration by polynom of n degree (default 6 iteration
and pol. of 2nd degree )

Extrapolation to -1

Reweighting of survived tracks by 1/e; in each iteration

Different seed for each iteration (uncorrelated iteration)

Error of the method determined as 68% interval of unfolded values from toy
experiments
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ATLAS Internal Vs = 13 TeV Away
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Non-closure around 2 % in first bins for E¥pp and Ngp, wrt prf
1 % Non closure in Ag

TrDiff arround 10 % in first bins — Possible exclusion from final results.
Application non closure (from Pythia 8) as correction for data ( mainly only
in first bins and max 2.5 %)
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Systematic uncertainties

rimaries ( applied )

<d’N, / dn dA@>, Angular distribution

Non closure systematic ( applied )
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Statistic and systematic uncertainties
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e Uncertainty of hbom method is taken as statistic uncertainty (blow up — 6
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Trigger

e For now HLT mb noalg L1 MBTS1
o Leading track trigger — HLT mb sptrk pt8 LIMBTS1
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Trigger
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e Reduction of statistic uncertainty in higher pc2¢ by 20-30 %
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4 vs 6 hbom iteration
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Statistic and systematic errors
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