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Quenching of high pT hadrons formed in Pb+Pb @ 2.76 TeV is studied within A
MultiPhase Transport (AMPT) model. The initial conditions for jet productions are
obtained with the recently updated HIJING2.0 model. With the AMPT model fitted
to measured particle spectra in p+p collisions, the centrality dependence of charged
particle multiplicity in Pb+Pb collision is mostly controlled by gluon shadowing.
The high pT hadrons from the AMPT model exhibit pronounced suppression due to
significant energy loss in the medium even larger compared to the ALICE data
indicating the formation of a dense and nearly opaque partonic matter at LHC.

A MultiPhase Transport model (AMPT)
Inclusive hadron distribution – calculable in pQCD
dN h = f a / A ( xa , Q 2 ) ⊗ f b / A ( xb , Q 2 ) ⊗ dσ ab→cX ⊗ ΔE ⊗ Dc→h ( zc , Q 2 )
Energy loss

AMPT with updated HIJING 2.0
• GRV parametrization of parton distribution function

Nuclear PDF:

sq = 0.1 (fixed) from DIS data.
sg = 0.17 from centrality dependence of
dNch/dy in Pb+Pb @ 2.76 TeV.

AMPT comparison with p+p collision data

[3]

Produced spectra of charged
hadrons can be well described
up to high pT in the AMPT
model.

Average pT in AMPT is smaller
which may suggest that hadron
production by recombination is not
efficient in p+p collision.

dNch/dy in Pb+Pb @ 2.76 TeV
Parameters in AMPT [4]
In string fragmentation function,
f ( z ) α z −1 (1 − z ) a exp( −bm⊥2 /z )
Default HIJING: a=2.2, b=0.5 GeV-2.
αs=1/3, μ=3.226 fm-1 → σ = 1.5 mb

[5]

Default HIJING: dNch/dη||η|<0.5 = 1727
Parton scattering leads to 12%
reductions in particle multiplicity.
Hadron scattering insensitive to dN/dη.
AMPT hadron yield ratios at LHC

π − π + = 1.00, K + /K − = 1.05, K − /π − = 0.12
+

+

p / p = 0.81, Λ / Λ = 0.85, Ξ / Ξ − = 0.90, Ω / Ω − = 0.96

Centrality dependence of dNch/dη
The measured pseudorapidity
multiplicity density per
participant pair for Pb+Pb
collision at LHC can be used
to constrain the gluon
shadowing parameter sg.
The strong centrality
dependence seen in ALICE
data due to large minijet
production can be reasonably
well reproduced in the string
melting AMPT model with
gluon shadowing parameter
sg = 0.17.

[5]

Charged particle spectra @ 2.76 TeV
p+p collisions
AMPT spectra is less steep
at high pT compared to the
ALICE data obtained from
interpolation of data at
Tevatron energy.

Pb+Pb collisions
 Peripheral collision:
AMPT spectra agrees with
ALICE data.
 0-5% central collision:
Enhanced energy loss in
AMPT even with only elastic
parton-parton scattering.

[6]

Jet quenching in Pb+Pb @ 2.76 TeV
Medium effects at high pT quantified
by nuclear modification factor:

 Stronger suppression found in
AMPT for 0-5% centrality is due
to significant jet energy loss while
propagating in a nearly opaque
matter formed.
 Recombination of hard
partons in AMPT is insufficient to
enhance RAA(pT) up to data.
 Larger RAA in data leaves no
scope to study inelastic jet energy
loss by gluon radiation.

[6]

Conclusions
The ALICE data on charged hadron multiplicity for Pb+Pb @ 2.76 TeV is
employed to study gluon shadowing and jet quenching within the AMPT transport
model. Using the recently updated HIJING 2.0 model for initial jet production, the
measured centrality dependence of pseudorapidity density at LHC constrains the
gluon shadowing parameter to sg=0.17. For central collisions, the AMPT model
predicts large suppression due to significant jet energy loss in the produced nearly
opaque matter. The larger quenching than in the data with purely elastic parton
scatterings poses a challenge to a proper understanding of the ALICE data as well
as the assumptions invoked in the model and in the jet energy loss formalism.
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