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Jets

® Gluon self-interaction = tube-like
field lines by increasing energy

S

® Creation of new gg pairs

E———a

Differences between electrical and strong field
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? Gluon self-interaction = tube-like
field lines by increasing energy

® Creation of new ¢gq pairs

® In detectors showers of hadrons in
one direction

® Can be used to study the properties
of the original parton

ATLAS event display with marked jets [1]
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Quark / gluonjets —
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Voin gluon to quark jets [3]

® Gluon jets in contrast to quark jets:
® Higher multiplicity
® Wider

® Higher production of A baryons,
equal production of K(S) mesons
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Strangeness enhancement
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® Enhanced relative strangeness
production in high multiplicity small
collision systems

® Steeper increase for more strange
hadrons also in small collision
systems
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What IS the contrlbutlon to th 7
enhancement in small systems from 1
hard and soft processes? k’
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Different model descriptions —
:PYTHIA Monash ® Problems by modelling of strangeness
_ g EPOS in small systems
d b T s ® Big differences between models in
. T £ 9% .o.on hadron production:

high mult pp,pA

&

® PYTHIA - mainly hadronisation

core => hydro => flow + statistical decay
corona => string decay

® EPOS - core/ corona

® PYTHIA Shoving - strings become
o additional kicks in the overlap
¥ regions

—_————— S = e e e e “":7373
| Can comparison Wlth different models brmg more light to 1}‘

|
{understandmg of the strangeness productlon mechamsm7 .f
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% Di-hadron correlations

® Trigger particle - high pr

® The original jet parton included

® Associated particle - lower pr
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Di-hadron correlations
® Trigger particle - high pr

® The original jet parton included

® Associated particle - lower pr

® Difference Ap = Prrigg

— P assoc

AU — Mtrigg — Tlassoc

® Correlation function:
d2 corr 1 d2 raw 1 1_ C 1

pair pair

dAéﬂdA'? ﬁ%g, dA§0dA77 8trigg Eassoc gpair(A(pAn)
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® Trigger particle - high pr
® The original jet parton included
® Associated particle - lower pr

® Difference Agp = Prrigg

— P ussoc

AU — Mtrigg — Tlassoc

® Correlation function:
d2 corr 1 d2 raw 1 1_ C 1

pair pair

dA(pdAI’] ﬁ%g dA§0dA77 8trigg Eassoc gpair(A(pAn)

® Ag projection

® Yield calculation: Y>? = J dAg
J Ao, dAg

® [n this analysis: Vo-h ,hh and h-Ve correlations

Di-hadron correlations

Near-side yield
Away-side yield

L.A. Tarasovicova, WWU
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ALICE detector —
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®

Event selection

® pp collisions at \/E = 13 TeV
® Minimum bias trigger (KINT?7)
® Primary vertex position within 10 cm from IP

® Pile-up rejection with help of PhysicsSelectionTask and

fAliEventCuts->SetupRun2pp();
fAliEventCuts->AcceptEvent(fEvent);

® Multiplicity estimation with
MultSelection->GetMultiplicityPercentile(“VOM")

L.A. Tarasovicova, WWU
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Track and VO selecti()n

7

" DCA between

''''' » FilterBit 256 and DCA VO Neg. daughter //j” VO daughters
spe cial tune to Prim. Vix ) /’;,,”
// I
. o . . \ e N
® Pairs with invariant e
mass of a hadron - oy \ A
. v ——N, < I DCAVOPos
rejected 1SS daughter
) | - to Prim. Vix
L) C/‘g. Vv nn s/ X
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—— Background fit
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Side-bands region
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Corrections
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Corrections —
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Corrections
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Correction for the contribution of misidentitied VO
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Correction for the contribution of misidentitied VO T —
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Feed-down correction

A=A,,+A, Corrgcted
Feeddown matrix A+ A
Mepr) THy| (@ g
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Feed-down correction

Feeddown matrix A+ A

A=A+ A ‘Coycted
dN _

Asec(pT,i) 3 FijJ

oy dpr
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18 20
ccccc de P, (GeV/c)

ina r 1 ur
Ni:figgl(pT ) R purlty(pT l) (Nmeasu ed(pT ) £x (pT, ) * Fz 8 C;unty(pT,j) g Ngleas ed(pT,j))

1
fmal(pT ) _ measured( P ) B _(pT )>I< F sk ( Nmeasured( pT,]) Niliiz band( pT,j)) . szde band( P )
EA

L.A. Tarasovicova, WWU 22



® [f all correction are
done in a correct way:

=1

Yreconstructed

relative uncertaint
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® Relative uncertainty:
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® If all correction are

done in a correct way:
Yreconstructed

Ygenemted

® Relative uncertainty:
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2D correlation function
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ALICE, This thesis — y ALICE, This thesis
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ALICE, This thesis
pp, Vs=13 TeV
h-h correlations

ALICE, This thesis
pp, Vs=13 TeV
h-h correlations
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ALICE, This thesis
pp, Vs=13 TeV
h-h correlations
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x ALICE, This thesis
’ pp, Vs=13 TeV

‘ h-h correlations

H minimum bias
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A @ projection with model comparison
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Yield (p 188 and multiplicity)- model comparison
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% Jet-like particle-yield ratios to h-hyields —:
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% Jet-like particle-yield ratios to h-hyields ==
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% Summary ==

® VU-h, h-h and h-V? correlations analysis performed within different pT and
multiplicity intervals in pp collision at 13 TeV

® Per-trigger yield extracted and compared with MC models

'@ A difference between jet-like particle yields triggered with K(S) and A with respect
to charged hadron was observed in pp collisions at 13 TeV

|

® Explanation (through PYTHIAS): triggering with A causes a bias towards gluon |
jets

1

® No clear multiplicity dependence of V' in or outside of jets
|

L.A. Tarasovicova, WWU 53



L.A. Tarasovicova, WWU



References

https://twiki.cern.ch/twiki/bin/view/AtlasPublic/EventDisplayRun2Physics
] ACTA PHYSICA POLONICA B, No 2, Vol. 36 (2005), page 433
K. Ackerstaff et al. “Production of Kg and A in quark and gluon jets from A decay”. arXiv: hep-ex/9805025

] ALICE Collaboration “Enhanced production of multi-strange hadrons in high-multiplicity proton—proton collisions”. arXiv: 1606.07424 [n

ex].
[5] ALICE Collaboration “Kg— and (anti-)A-hadron correlations in pp collisions at \/E =13 TeV”. arXiv: 2107.11209 [nucl-ex].

ESRCE RIS

L.A. Tarasovicova, WWU 60


https://twiki.cern.ch/twiki/bin/view/AtlasPublic/EventDisplayRun2Physics

Back-up

Hausseminar, 04.02.2022 L.A. Tarasovicova, WWU



Track and VO selection

Selection Value
® ‘ 7] ‘ < O 8 Online or On-The-fly only offline
. . Rapidity |y| <0.5
® FilterBit 25 6 and VY decay radius (cm) >0.5 Selection Value
. DCA Neg to PV (cm) >0.06 Pseudorapidit <0.8
SpeClal tune DCA Pos to PV (cm) >0.06 Number of TPg Cro};lgcl Rows >70
, S , DCA V" daughters (o) <1 TPC Refit Flag kTRUE
® Pairs Wlth Invariant V* cos(0pa)(Ky) >0.97 Number of Findable Clusters >0
mass of a2 hadron - = V"~ cos(Bpa)(A) >0.995 TPC Crossed Rows / Findable Ratio | >0.8
oper lifetime K¢ (cm) <20 | . — )
rejec te d Proper lifetime A (cm) =30 Table 2: Selection criteria for V¥ daughter tracks
Competing V' rejection Kg (GeV/c?) <0.005
Competing V' rejection A (GeV/c?) <0.01
dE/dx (No) <3

Table 1: Selection criteria for V' candidates

3< pi¥8<20GeV/ic  1GeV/c < pise < plise
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£ Systematic Uncertainties Study I

® (Cuts variation (Default)
® Strict
® Loose

® Width of near- and away-side peaks (-0.9 < A@< 0.9 ; 7-1.4 <A@ < 71+1.4)
® 08<Ap <08;r—134< Ap <nm+1.34

O —1l<Ap<lirn—15<Ap<a+1.5

® Primary vertex acceptance (10 cm) ® Invariant mass acceptance (3 o)

® 7cm

®  Mixing scaling (Bin o,7)

® 20

® average of all bins with Ay = 0

A

® Binning in PVz for mixin bins 40
- biﬁs 89 ) ~ FiterBit (FB 256)
. ~ FB 32 ®  Wing Correction (without)

® Yield Calculation method (bin counting method) o With
® Fit and integral

o Selection criteria for primary hadrons
(DCA_XY 0.9, DCA_Z 2)
© DCA_XY 0.6, DCA_Z 1.8
o DCA_XY 1.3, DCA_Z 2.4

® Pedestal subtraction (average of 6 bins beside peaks)
® Fit with constant function ~  Wing Correction

1 range for the @ projection, near side (| Ay | < 1)

~ Different range

ﬁ

® (Cascade cuts variation (Default)

® < 0.9 o Strict

o <1.1 ® MC closure (2,5%) o Loose
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Yield (p; 188 and multiplicity)- model comparison
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Yield (p7>)- model comparison
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% Jet-like particle-yield ratios to h-hyields —:

K¢ —h/h—h (A+A)—h/h—h
n ' ' ' ' ' R Faa a o~ o ]
. . [ ALICE,This thesis + 3<p F<4GeVic :
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F s
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£->_§1 .5;_- - - PYTHIA 8 Monash il ]
g 1 __._."_'~ Fox,
> ; 55_ ‘.'.".'h Ed ~~ -,‘_;" E
S 5~ 'tTrigg <i1Gevie T 9'%292”99' 211 G
Z 515F T E
> n +
§ - g=== T ﬁ‘ﬁf =
> n _.__i_*"-l.l-._.g T SOLTE
: T - T e B
o’spr T =
: 11 < p9 < 15 GeV/c 11 < p"99 < 15 GeV/e
T 5150 ! + ' ;
5 1k e T e — :
ﬁ -_i ’.-::---—. I G '-a— )
0_5'_ ol N 1 -é__¢_ _
0 2 4 6 8 10 12 14 16 2 4 N6 8 10 12 14 16

P (GeV/c)

p3s°° (GeVie)

® Different trends of the ratio for different
trigger particles:

® K. - below unity for all p;rigg intervals

trigg .
Pr— and p$>*°° bins

® A higher than K(S) and above unity for
low p&°¢at high pi"e8

The bias towards gluon jets is mor

'pronounced at the soft part of hard jets

- s e — S
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