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Introduction



Heavy-ion collisions

final detected
particle distributions

Standard Model of Elementary Particles Relativistic Heavy-Ion Collisions

three generations of matter

interactions / force carriers

Kinetic

(fermions) (bosons) made by Chun Shen freeze-out
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® Asymptotic freedom
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The nuclear modification factor R,, ¥t/ +%@

The ratio of p; spectrum In AA to that in pp collisions:
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The nuclear modification factor R,, !/ ~%(@,

[How about the R,, between the hadron and its quark component ?}
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R, of the hadron’s quark component ¥ # 7 £ »

The hadron (h) normalized p distribution:
a )

— dNy/dpy
- Nh y
Its quark (g) component normalized p4 distribution:

~ ™
! Z L AN, /d
INE Pr
Tlh_q Nq 1
- q J
np—_q- the number of constituent quarks in a hadron h

Ny (Ny): the multiplicity of the hadron (quark)
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A 4 P
R, of the hadron’s quark component % 4 i » (@,

The hadron (h) un-normalized p+ distribution:

a )
—dNy/dpr - dN,/dpr
- Nh
ItS quark (q) component un-normalized p dlstrlbutlon
~
Z—dN /dpr — z—dN /dpr
np— q )

nh q- the number of constituent quarks in a hadron h
Ny (Ny): the multiplicity of the hadron (quark)
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R, of the hadron’s quark component ¥ # 7 £ »

The hadron R},

: R (o) = 1 dNA4/dp, h
_ AAPT) = (Neou) dN;;p/de y
Its quark component R\, -
4 )
) = g B NG
D\ PP
L (NCOU> Zq Wq qu /de y

wg = Np/N,: aweight factor
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PACIAE model



PACIAE model XL RS

PACIAE: a microscopic parton and hadron
transport model ( based on PYTHIAG)

Sketch for pp dynamic simulation
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Results: rapidity dependence
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« Kept well 1n different # ranges.

» More significant discrepancy
In the larger » range which

Includes more particles and
energy loss.
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Results: rapidity dependence
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Results: centrality dependence
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* Show the correspondence from

central to peripheral collisions.

* Raa: peripheral > central,

stemming from the stronger hot
medium effect.
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. R\ 7> R}, above p;~ 2 GeVic

» The correspondence 1s kept well
from higher to “lower” energies.
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Results: energy dependence S AE R~ )
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Results: system dependence B4 4
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Results: flavor (mass) ordering

The dead-cone effect: ® < m/E See Wei Dal's talk on 08/09/2022
The mass ordering in energy loss and R,,:
AE(g) > AE(u) > AE(s) >AE(c) > AE(b) > AE(t)

Ry, < Ris < Ris < Rfa < Ria < Ri4
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of ' A , P »
sSummary Fa i@

® \We proposed a method connecting the R, , between
the hadron and its quark component (correspondence).

® A systematic study was given in the frame of PACIAE.
1, centrality, energy and system...

® The correspondence and the mass ordering are held globally.
® The mass ordering in other observables ?

® More studies are still needed...
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Results: flavor (mass) ordering
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Results: flavor (mass) ordering
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p- 0~20 GeV/c

27/30



Backup

Rx (P7)

S WL T ' I, T . L . 1 I U S B :
0.5 F 0.9 Tev (a) T 2.76 TeV (b) T 5.02TeV (e) ]
04 Bep=s =& =

03 |
- & e 1 (FHS) T

0.2 o) _
Y 3 .0 o ud (FPS)

e et e s B
osF T T
0.4 F
03 f
02 F
0.1 F
0.0 |
0.5
0.4 F
03 F
02 F
0.1Ff
0.0 |

p- 0~20 GeV/c

4 8 12 16 200 4 8§ 12 16 20
pr [GeV/c]
Aug. 8-11, 2022, CHEP2022 28/30




Backup

RAA(pT)
COOOOOOOOOOOOoOoOOoOooooooooo
o 15 1 B U B ol i B B B T & B i L T iy ool
T T T 1 T L T L] T

P Cutc @ F Xexe @ ERere (O
e wams) X El £

o ud (FPS)

p- 0~20 GeV/c

0 4 8 12 16 200 4 8 12 16 200 4 8§ 12 16 20
pr [GeV/c]
Aug. 8-11, 2022, CHEP2022 29/30




At TR R
; i -

o [

I‘Ul Al ‘
—t B ;
_;"’n-du. .ﬂ).‘dm'ﬂl——"'.' .

AR T

% AR | o sl
Sl Albgpe

.....




