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Motivation
IAA = (YPbPb)/(Ypp) (after subtraction of underlying events)
ALICE, Phys. Rev. Lett. 108 (2012) 092301

IAA can give insight to:
In-medium energy loss and jet quenching
effects

A possible change of the quark/gluon jet ratio
in the final state due to the different coupling to
the medium
A bias on the parton pT spectrum after energy
loss due to the trigger particle selection
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Quotes from paper

IAA = (YPbPb)/(Ypp) (after subtraction of underlying events)

In central collisions, an away-side suppression for pT > 3 GeV/c (IAA ≈ 0.6) is observed which is evidence for in-medium
energy loss. Moreover, there is an enhancement above unity of 20-30% on the near-side which has not been observed with
any significance at lower collision energies at these momenta.

In peripheral collisions, both the near- and away-side IAA measurements approach unity, as expected in the absence of
significant medium effects
ALICE, Phys. Rev. Lett. 108 (2012) 092301 10
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Search for jet quenching effects in small collision systems
, Y is the yield in diﬀerent topological regions

Near

Ipp,p-Pb,Pb-Pb is sensitive to medium
eﬀects. The suppression in away side
would indicate the presence of jet
quenching.

Near
Peripheral

Central

ALI-PREL-346066

Note that for these results there is no direct selection on NchTS cut. Instead, NchTS is varied by
selecting on the forward multiplicity.
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Search for jet quenching effects in small collision systems
, Y is the yield in diﬀerent topological regions

Ipp,p-Pb,Pb-Pb is sensitive to medium
eﬀects. The suppression in away side
would indicate the presence of jet
quenching.
Near

Away

Compatible with the ALICE IAA results
at Pb-Pb, √sNN = 2.76 TeV (ALICE,
Phys. Rev. Lett. 108 (2012) 092301).

In contrast to Pb-Pb collisions, no enhancement (suppression) of Ipp,p-Pb,Pb-Pb is seen for NS (AS) in pp
and p-Pb collisions. Based on these results, no hint of jet quenching in small systems is observed in
the measured <NchTS> range.
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A clear picture or more questions!!
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formerly thought to be a distinctive feature of heavy-ion collisions.

Strangeness enhancement in high
multiplicity pp and p-Pb are similar
to Pb-Pb
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Results suggest no hint of jet quenching
eﬀects in small collision systems in the
measured multiplicity ranges

We are investigating a possible
A continuous evolution of v3 and v4
extension of the analysis in order to
across collision systems. Finite v2 in
explore
the
extremes
of
UE
small systems.
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Thank you for your attention!
S. T. acknowledges the support received from DGAPA, UNAM postdoctoral fellowship and from CONACyT under the Grant No. A1-S-22917.
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The ALICE detector
ALICE has collected data for pp, p-Pb, Xe-Xe and Pb-Pb collisions at several center of mass energies.
Detectors used for this analysis
The Inner tracking system (ITS)
Trigger, tracking, vertex
Multiplicity estimator (NSPD-mid rapidity)
The Time Projection Chamber (TPC)
Tracking and PID (dE/dx)
The Time-Of-Flight detector (TOF)
PID through particle time of flight
V0-A and V0-C detectors
Trigger
Multiplicity estimator (V0M-forward rapidity)
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Event shape observable: Relative transverse activity classifier (RT)
RT = NchTS /<NchTS>, where NchTS is the charged particle multiplicity in the
transverse region.
Near

A pT cut for the leading particle is required to ensure a hard process:
8 < pTleading < 15 GeV/c (this cut reduces the flow eﬀects and the number
density in transverse region remains nearly constant)

1/(N evΔηΔϕ)N

It is a useful tool to study:
Collective eﬀects in events with low and high transverse activity
Events as a function of varying multi-partonic interactions (MPIs)
Auto-correlation eﬀects

ch

Using RT, one can vary the magnitude of underlying events (UE) and study
the particle production. RT→0 : Events with less UE (mostly dominated by
jets).

Toward region
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p track > 0.15 GeV/c , |η| < 0.8
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Charged particle production as a function of RT in pp collisions at 5.02 TeV

For the transverse side, the ratio of pT
spectra to the 0<RT<5 spectra rises with
increase in RT.
Near and away side high-pT yields are
nearly independent. However, at low-pT,
the RT dependence is significant.

ALI-PREL-346031

Both PYTHIA 8.244 and EPOS-LHC models describe data qualitatively.
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Charged particle production as a function of RT in p-Pb collisions at 5.02 TeV

Similar trend in pT spectra for pp and pPb collisions on transverse side. The
rise of the ratio to RT-integrated is less
steep for p-Pb
For near and away side at low-pT the RT
dependence is more significant in p-Pb
compared to pp.

ALI-PREL-346026

Both PYTHIA 8.244 and EPOS-LHC models describe data qualitatively.
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Charged particle production as a function of RT in Pb-Pb collisions at 5.02 TeV

Results for all topological regions in PbPb collisions are qualitatively consistent
with each other.
As RT is calculated mostly with low-pT
particles, RT is more sensitive to soft
physics.
Due to high <NchTS>, the maximum
reach of RT ≈ 2.5 in Pb-Pb collisions.
ALI-PREL-346021

Both PYTHIA 8.244 and EPOS-LHC models describe data qualitatively.
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Mean transverse momentum

ALI-PREL-346056

<pT> increases with increasing RT.
Models deviate 10-15 % from the data for the <pT> across diﬀerent collision systems.
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Mean transverse momentum

ALI-PREL-346046

Slight decrease at low RT and remains nearly flat afterwards.
Models deviate 10-15 % from the data for the <pT> across diﬀerent collision systems.
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Mean transverse momentum

ALI-PREL-346051

Slight decrease at low RT and remains nearly flat afterwards.
Models deviate 10-15 % from the data for the <pT> across diﬀerent collision systems.
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Mean transverse momentum

ALI-PREL-346061

The contribution from the near and away side jet dominates at low-RT and the values are similar for
all systems as one would naively expect for RT → 0
For large RT, the <pT> approach to a similar value in all three topological regions for a given system
10.01.2021

Sushanta Tripathy

25

Search for jet quenching effects in small collision systems
A. Ortiz, S. Tripathy and G. Benecdi, arXiv:2007.03857 [hep-ph]

Ipp

(J. Phys. G (in press), 2020)

Away
Near

ALI-PREL-346066

Away

pT assoc. (GeV/c)

ALI-PREL-346071

In contrast to Pb-Pb collisions, no enhancement (suppression) of Ipp,p-Pb,Pb-Pb is seen for NS (AS) in pp and p-Pb
collisions. Based on these results, no hint of jet quenching in small systems is observed.
Predictions from Pythia 8 (Monash tune) is consistent with data
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Identified particle production as a function of Relative
transverse activity classifier (RT)

10.01.2021

Sushanta Tripathy

27

Identified particle ratios as a function of RT in pp collisions at 13 TeV
p/𝜋 ratio:
Radial flow-like features in both the regions.
However, this feature is stronger in the
Transverse region.
Low-R T trend is somewhat described by
models. However, both of them fail to describe
the high-RT trend.
ALI-PREL-333058
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Identified particle ratios as a function of RT in pp collisions at 13 TeV
p/𝜋 ratio:
Radial flow-like features in both the regions.
However, this feature is stronger in the
Transverse region.
Low-R T trend is somewhat described by
models. However, both of them fail to describe
the high-RT trend.
Ξ/𝜋 ratio:
ALI-PREL-333058

ALI-PREL-333043

show a similar trend as the p/𝜋 ratio.
high-RT toward region approaches the results in
Transverse region.
In general, EPOS-LHC does better than
PYTHIA8.

ALI-PREL-333128
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