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In two particle correlation (2PC)
measurements in nucleus-nucleus
collisions, long-range correlations along
An are understood to arise from the

I i ion of the Quark-Gluon

Plasma (QGP).

» The long-range correlations are also
found in a small systems such as proton-
nucleus (p+A) or pp collisions.

> The origin of the long-range correlation in
small system is still under discussion.

» May arise from semi-hard processes

> In this case, removing particles associated
with jets would weaken tha lonn-ranna

correlation.
» Or, selecting e

the two-particl
fragments of tt

Multiplicit

- Methodology .

Jet reconstruction and corrections
» Reconstructed using the FastJet package.

» Anti- ky algorithm with R = 0.4.

» The p!f( is corrected to account for the
average combinatorial contribution of
underlying event (UE) tracks.

o = prt = nR? p(n, 4. pr)
Event Sets
» NodJet: Events that do not have a jet

with p* greater than 10 GeV

» WithJet*:  Events that have at at least
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» Simply rejecting all tracks within a R = 0.4

cone of the jet axis would introduce
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> The v, are weakly varying with multiplicity.

» The v, in AllEvents and NoJet sets are
only slightly smaller than the Inclusive set.

» The v, in the WithJet set are consistent
with the Inclusive set within uncertainties.

» The v; are larger in AllEvents and NoJet.

» Indicate possible non-flow bias in Inclusive.

» The v, values are observed to be similar
over the p? = 0.5 — 3 GeV range.

» At higher pr, the v, in AllEvents and
NoJet sets are larger than the Inclusive.

» The v, at higher pr show considerably
larger differences compared with
Inclusive.

> Indicate possible non-flow bias in Inclusive.

> The ZEf!, using independent sets of
particles to determine the event activity, is
less biased than multiplicity.

» The observed differences for v, and v;
between the AllEvents /NoJet sets and the
Inclusive set are similar to that observed
in the multiplicity dependence.

» The v, in WithJet set are consistent with
the other sets within uncertainties.

Conclusion: These measurements indicate that long-range correlations in pp collisions are only slightly affected when
particles associated with hard or semi-hard processes in the event are removed.

> Reference: ATLAS-CONF-2020-018
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» In two particle correlation (2PC)
measurements in nucleus-nucleus
collisions, long-range correlations along
An are understood to arise from the
collective expansion of the Quark-Gluon
Plasma (QGP).

» The long-range correlations are also
found in a small systems such as proton-
nucleus (p+A) or pp collisions.

» The origin of the long-range correlation in
small system is still under discussion.

» May arise from semi-hard processes

> In this case, removing particles associated
with jets would weaken the long-range
correlation.

» Or, selecting events with jets may enhance
the two-particle correlations even if
fragments of them jets are excluded.
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The v, are weakly varying with multiplicity.

v

The v, in AllEvents and sets are
only slightly smaller than the Inclusive set.

The v, in the set are consistent
with the Inclusive set within uncertainties.

v

> The v; are larger in AllEvents and

» Indicate possible non-flow bias in Inclusive.

Jet reconstruction and corrections
» Reconstructed using the FastJet package.
» Anti- ky algorithm with R = 0.4.
> The py"is corrected to account for the

average combinatorial contribution of
underlying event (UE) tracks.
P'Jr“'um = P‘Jrc‘ —R? p(n, $,pr)
Event Sets
Events that do not have a jet
with p* greater than 10 GeV
*.  Events that have at at least
one jet with p)* greater than 10 GeV
> AllEvents*: NodJet + WithJet
» Inclusive:  NoJet + WithJet

* With rejections of particles associated with jets

Rejection of jet-particles from 2PC
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» Simply rejecting all tracks withina R = 0.4

cone of the jet axis would introduce
artificial structures along the A¢ in 2PC.

e
\\\\ .
dependénc: FCal depend

pr dependence _ XEr ependence
g \'\:“
~o Bl Y
4 H
S« T 1
~ v i« -~
3 T g S <y
L4 T ~
1 T .
ir~
ot N H
¥ - \\ 1
~IL
M NS
o ~ : «
~s e
S §
= i
: | S H }
. i = < i 1
bod o | S
b oo # \\;\
L I N
(oo h \\
~

» The v, values are observed to be similar
over the p2 = 0.5 — 3 GeV range.

» At higher pr, the v, in AllEvents and
sets are larger than the Inclusive.

» The v; at higher pr show considerably
larger differences compared with
Inclusive.

» Indicate possible non-flow bias in Inclusive.
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> The £EFC, using independent sets of ™
particles to determine the event activity, is

less biased than multiplicity.

» The observed differences for v, and v,
between the AllEvents / sets and the
Inclusive set are similar to that observed
in the multiplicity dependence.

» The v, in set are consistent with
the other sets within uncertainties.

These measurements indicate that long-range correlations in pp collisions are only slightly affected when
particles associated with hard or semi-hard processes in the event are removed.
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Introduction

» In two particle correlation (2PC)
measurements in nucleus-nucleus
collisions, long-range correlations along
An are understood to arise from the
collective expansion of the Quark-Gluon
Plasma (QGP).

» The long-range correlations are also
found in a small systems such as proton-
nucleus (p+A) or pp collisions.

» The origin of the long-range correlation in
small system is still under discussion.

» May arise from semi-hard processes

e » In this case, removing particles associated
with jets would weaken the long-range
correlation.

» Or, selecting events with jets may enhance
- the two-particle correlations even if
Y fragments of them jets are excluded.
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Jet reconstruction and corrections
» Reconstructed using the FastJet package.

In two particle correlation (2PC)
measurements in nucleus-nucleus
collisions, long-range correlations along
An are understood to arise from the > Anti- ky algorithm with R = 0.4.

collective expansion of the Quark-Gluon R jet
Plasma (QGP). > The pr  is corrected to account for the

average combinatorial contribution of
underlying event (UE) tracks.

et, et
PO = P — 7R% p(n, $, Pr)

The long-range correlations are also
found in a small systems such as proton-
nucleus (p+A) or pp collisions.

Event Sets

Events that do not have a jet
with p* greater than 10 GeV

The origin of the long-range correlation in
small system is still under discussion.

May arise from semi-hard processes
> In this case, removing particles associated

with jets would weaken the long-range
correlation.

Events that have at at least
one jet with p)* greater than 10 GeV
> AllEvents*: NodJet + WithJet
NoJet + WithJet

* With rejections of particles associated with jets

» Or, selecting events with jets may enhance
the two-particle correlations even if
fragments of them jets are excluded.

» Inclusive:
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» Simply rejecting all tracks withina R = 0.4
cone of the jet axis would introduce
artificial structures along the A¢ in 2PC.

The v, are weakly varying with multiplicity. » The v, values are observed to be similar

b_05_
The v, in AllEvents and sets are over the pr = 0.5 — 3 GeV range.
only slightly smaller than the Inclusive set. > At higher pr, the v, in AllEvents and

The v, in the set are consistent sets are larger than the Inclusive.
with the Inclusive set within uncertainties. » The v, at higher pr show considerably
. larger differences compared with

The v; are larger in AllEvents and Inclusive.

» Indicate possible non-flow bias in Inclusive.
» Indicate possible non-flow bias in Inclusive.

» The $EEC, using independent sets of '~

particles to determine the event activity, \s\\\

less biased than multiplicity.

» The observed differences for v, and v,
between the AllEvents / sets and the
Inclusive set are similar to that observed
in the multiplicity dependence.

» The v, in set are consistent with
the other sets within uncertainties.

These measurements indicate that long-range correlations in pp collisions are only slightly affected when
particles associated with hard or semi-hard processes in the event are removed.
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Methodology

Jet reconstruction and corrections

» Reconstructed using the FastJet package.

» Anti- kt algorithm with R = 0.4.

> The p)* is corrected to account for the
average combinatorial contribution of
underlying event (UE) tracks.

jet,corr jet

- =py —nR?*p(n,$,pr)

Event Sets
Events that do not have a jet
greater than 10 GeV

» NodJet:
jet

with pr.

» WithJef*:  Events that have at at least
one jet with p* greater than 10 GeV

> AllEvents*: NodJet + WithJet
Nodet + WithJet

* With rejections of particles associated with jets

> Inclusive:

Rejection of jet-particles from 2PC
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» Simply rejecting all tracks within a R = 0.4
cone of the jet axis would introduce
artificial structures along the A¢ in 2PC.

» Instead, tracks within |An I<1 of any

pi >10 GeV jet are removed from the

analysis.
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Conclusion: These measurements indicate that long-range correlations in pp collisions are only slightly affected when
particles associated with hard or semi-hard processes in the event are removed.
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n Introduction

» In two particle correlation (2PC)
measurements in nucleus-nucleus
collisions, long-range correlations along
An are understood to arise from the
collective expansion of the Quark-Gluon
Plasma (QGP).

» The long-range correlations are also
found in a small systems such as proton-
nucleus (p+A) or pp collisions.

» The origin of the long-range correlation in
small system is still under discussion.

» May arise from semi-hard processes

» In this case, removing particles associated
with jets would weaken the long-range
correlation.

» Or, selecting event

Jet reconstruction and corrections
» Reconstructed using the FastJet package.
> Anti- ky algorithm with R = 0.4.
> The py"is corrected to account for the

average combinatorial contribution of
underlying event (UE) tracks.

PEOT = " = nR? p(n,b,pr)
Event Sets
» NodJet: Events that do not have a jet
with p* greater than 10 GeV
> WithJet':  Events that have at at least
one jet with p)<* greater than 10 GeV

Methodology

Rejection of jet-particles from 2PC
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» Simply rejecting all tracks withina R = 0.4
cone of the jet axis would introduce
artificial structures along the A¢ in 2PC.

the two-particle co
fragments of them

Conclusion: These measurements indicate that long-range correlations in pp collisions are only slightly affected when
particles associated with hard or semi-hard processes in the event are removed.
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» The v, are weakly varying with multiplicity.

» The v, in AllEvents and NoJet sets are
only slightly smaller than the Inclusive set.

» The v, in the WithJet set are consistent
with the Inclusive set within uncertainties.

» The v; are larger in AllEvents and NoJet.

> Indicate possible non-flow bias in Inclusive.

» The v, values are observed to be similar
over the p? = 0.5 — 3 GeV range.

> At higher pr, the v, in AllEvents and
NodJet sets are larger than the Inclusive.

» The v; at higher pr show considerably
larger differences compared with
Inclusive.

» Indicate possible non-flow bias in Inclusive.
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> The ZEf!, using independent sets of
particles to determine the event activity, is
less biased than multiplicity.

» The observed differences for v, and v
between the AllEvents /NoJet sets and the
Inclusive set are similar to that observed
in the multiplicity dependence.

» The v, in WithJet set are consistent with
the other sets within uncertainties.

Conclusion: These measurements indicate that long-range correlations in pp collisions are only slightly affected when
particles associated with hard or semi-hard processes in the event are removed.
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