Dynamical core-corona

picture from small to
large colliding systems

O Yuuka Kanakubo?, Yasuki Tachibana?, Tetsufumi Hiranol
O Sophia University!, Akita International University?




O Introduction




Towards hydro-based MC event generator

Comprehensive understandings from pp to AA
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Towards hydro-based MC event generator

Comprehensive understandings from pp to AA

Dynamical core-corona initialization model

Y. Kanakubo et a/, PTEP 2018 12, 121D01 (2018); Phys. Rev. C 101 2, 024912 (2020)

Core: thermalized matter (hydrodynamics)
Corona: non-thermalized partons (string fragmentation)




Take home message!

How do we interpret this p; spectrum ?
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Take home message!

One might think...
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Take home message!

Instead of soft/hard, we separate system into core/corona.

At low P,
~15 % contribution from
corona in central PBPB
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corona (non-thermalized)

A sizable correction to hydro (core) results

Keep in mind soft from coronal!
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O Dynamical Core-Corona
Initialization model




MOdEI fIOWCha rt Of DCCIZ Y. Kanakubo et al., in preparation

PYTHIAS
String

(3+1)-D ideal fragmentation

Initial partons

iIS3D
Sampling via

Cooper-Frye ¢ \N ﬁE\N

M. McNelis et al., Comput. Phys.Commun.258, 107604 (2021)

Hadronic afterburner
Final state hadrons

Y. Nara et al.,Phys. Rev. C61, 024901 (2000)

PYTHIAS/PYTHIAS Angantyr
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Dynamical initialization framework "o gz e e

Energy & momentum conservation of a total system,
thermalized matter (fluids) + non-thermalized partons

Continuum eq. for fluid+parton

Hv Hv —
G aﬂ (Tfluid + Tparton) =0

Hydrodynamic eq. with source term

w Total system
— JV
aIinluid - ]

“Source” =

=> dp” () “Four-momentum
JV - — 2 p;t G(x _ xi(t)) deposition rate of partons”

i G: Gaussian function




Dynamical core-corona initialization

Core-corona picture

~ EoM with a drag force due to secondary scatterings
NSC&t

dpl
z pl] l]‘vr‘ell]‘pl

. # of (thermalized and non-thermalized) partons
scattered with ith parton

Low p; and/or dense region

=> Core (hydro)

High p; and/or dilute region
Corona (string fragmentation)




O Results from DCCI2




Particle ratios: multi-strange hadrons
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PP(ALICE)
PBPB(ALICE)
PP(full)
PBPB(full)

100 102 103 10t 102 10°
<chh/dr) > |n] <0.5 <chh/dr] = In] <0.5

Particle ratios of multi-strange hadrons
—> reasonably described by DCCI2 for both pp and PBPB.
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Multiplicity of charged particle

PbPb 2.76 TeV

1750

w/o scat. w/o scat.
¢ full ¢ full
} ALICE 1500 } ALICE
w/o scat. (core) 1 w/o scat. (core)
mmm w/o scat. (corona) 1250+ Bmm w/o scat. (corona)

1000+

750

<chh/dr}>

500

250
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RCOI’E, corona

o

RCUFE. corona

o

Centrality[%]
U/UINEL>0 [%] e

- Smooth transition of each contribution as a function of multiplicity
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- Dominant contribution flips at ~ 5 % in pp and ~ 85 % in PbPb.




Fraction of core/corona vs. (dN ., /dn) from pp to PbPb

Clear scaling with
multiplicity

PP core
PBPB core

PP corona
PBPB corona | - Change of dominant contribution
at (dN.,/dn) ~ 15
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- Even in central PbPb,

< dNcn/dn >




Transverse momentum spectra in MB
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pp 7 TeV

pp: coronais
dominant for entire pt.
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PbPb:

w/o scat. v’/o scat. - dOmInant
i . contribution flips at

w/o scat.(core) ¢ Sw/o scat.(core)

\fv/o Scat.(lcorona)l | . . . 0 “““_.“_““'“.“__““.““_“_‘ ________ —————— ~ 5 GeV
. “...o..ooouoou.o.. ++++HT

¢ w/o scat.(core)
®  w/o scat.(corona) . o - At IOW pTJ ~ 20 %
l...-.

i""-i-““. ‘ o220, 8%4 cOrona contribution
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RCOFE, corona
RCOFE, corona
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Remember the take-home message...

A sizable correction to hydro (core) results
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Corona correction in PbPb

PBPB full

PBPB w/o scat. - e e . 1 Charged part|C|eS, PBPB full
PBPB w/o scat. (core) e o | |y| < 0.8 PBPB w/o scat.

PBPB w/o scat. (corona) <D PBPB w/o scat. (core)
PBPB(ALICE) < _ | 0.2 <pr <3.0GeV A PBPB w/o scat. (corona)

Charged particles,
ly] < 0.8, 0.15 < p; < 10.0 GeV

102 103 1'01 1b2
Nch Nch

Corona correction Corona correction dilute
dilute <pT> by ~5-6% vz{Z} by ~15-20 %
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O Summary




Summary

New results from updated dynamical
core-corona initialization model (DCCI2)

As a result of modeling of hydro-based MC event generator to explain pp to AA...

Clear multiplicity scaling of core/corona fraction

Core contribution become dominant above (dN.,/dn) ~ 15

pp: core contribution gets dominant only at very high multiplicity (< 5%)
(Central)PbPb: ~ 15% of corona contribution remains

Corona correction reduces (pr) by ~5-6%, v,{2} by ~15-20% in PbPb




Take home message!

Instead of soft/hard, we separate system into core/corona.

At low P,
~15 % contribution from
corona in central PBPB
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corona (non-thermalized)

A sizable correction to hydro (core) results

Keep in mind soft from coronal!




Thank you! @




