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Imprint of Light Nuclei Structure in Fixed-target
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" Nuclear structure at low energies

Atomic nuclei have rich phenomenology. Rooted in the strong nuclear force.
Nuclear structure is a very old field. Many different approaches. LQCD Dpegrees of Freedom

-

c
®)
Ground-state O : 9 ‘_F_‘ - —
¢ 07" 0 5| Hotacd
e () e § @ @ | Codach
N/ H o
e Y
@ G , /\ <—> el ?7); constituent quarks
\ &/ Interacting <=
b aal boson ster Q
+ rotation modes ~ 0.01-5 MeV model Q@ e
it i &> ab initio™= : 4= Hadron-Nuclear
o~ g ot = e ,_ T R interface
) ; model
_ E 3 ©
ecay modes xotic structures . . . [&)
lifetime, yields, . FI'OIII Glllhal’lO GlacalOnC g Nuclear Structure
5 o Nuclear reactions
. 9 protons, neutrons
) : 2 DFT .
 In low-energy nuclear physics, nuclei can be b, Nuclear astrophysics
. . New standard model
well described by many theoretical approaches
nucleonic densities
at different resolution scales collective Applications of nuclear
science
* Nuclear many-body problem, when inspected at

collective coordinates

higher resolution, have a complicated structure

. Witold Nazarewicz, JPG: NPP 43, 044002 (2016)
of their own
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" Nuclear structure at relativistic heavy-ion collisions

initial stages ) )
QGP medium expansion

ﬁﬁeeze‘o”t
| |

|
impact parameter 0 Ty hydro ™~ 1fm / C Tfo ™~ 10fm / C

QGP
Final-state particle correlations
Mean p;

ALICE, PLB 784 (2018) 82-95
ALICE, ALICE-PUBLIC-2018-003

R s 12
I S oy TRIOBKC ATLAS, PRC 107 (2023) 5, 054910
. . . -2 -6 0 6 12 ALICE, arXiv: 2409.04343
G.Giacalone, PhD Thesis, arXiv: 2101.00168 = (fm) STAR, Nature 635, 6772 (2024)

etc
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1 “imaging-by-smashing’ technique

Anisotropic pressure gradients Anisotropic momentum distributions

&

{
A >
!\, C ll y V
3 Y
- ‘-‘ Pz

System expansion
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1 “imaging-by-smashing’ technique

Anisotropic pressure gradients Anisotropic momentum distributions

EEE——

_ J (" cos(ng))2+ (" sin(ng))? SyStem eXpanSiOIl Z_N z v, cos[n(e — ¥,)]

v — ein¥n

Could be measured by two-, four-,
multi-particle correlations
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1 “imaging-by-smashing’ technique

Anisotropic pressure gradients Anisotropic momentum distributions

JGT cosnd)) + (" sin(n))? System expansion Z—N
= @

=1 mq’n V
v, X &, n¢

In most central collision, the geometry of
colliding nuclei is largely carried to final state
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1 “imaging-by-smashing’ technique

i deb h .
ST T e G. Giacalone, PRC 102 (2020) 2, 024901
Initial state | "~ () Final state Vi = vy e™¥n B
anisotropic momentum distributions 7 A
System e
expans'fon
Sa=Sp

= | Ta > T | = |{pa > {pvs

anisotropic spatial distribution Ra < Rp
P(EmsEnsEhy ooy @iy @y Bhy o) [ > PlUm, U, Uy ooy U, U, U, )
Experimental How does vo il How does How do n and <p> and its
fluctuate fluctuate Um correlate .
tools fluctuations
P(vp) P(v,) PV, Un,y Uk o) P(U,,, T, Ty, ...)
initial shape and shape fluctuations initial size and size fluctuations
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1 “imaging-by-smashing’ technique

Many-body interactions Quark-Gluon Plasma Multi-particle correlations in
of the colliding nuclei the final state

Smaller nuclei?

ALICE, PLB 834 (2022) 137393 C. Zhang et al, PRL 128 (2022) 022301
ATLAS, PRC 107 (2023) 054910
ALICE, PLB preprint arXiv: 2409.04343

STAR, PRL 115 (2015) 222301
STAR, Nature 635 (2024) 67
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1 “imaging-by-smashing’ technique

Many-body interactions Quark-Gluon Plasma Multi-particle correlations in
the final state

of the colliding nuclei

|- .

| Ny

ALICE, PLB 834 (2022) 137393 C. Zhang et al, PRL 128 (2022) 022301 L .
ATLAS, PRC 107 (2023) 054910 Ab initio predicts novel shapes for 2°Ne and 190

ALICE, PLB preprint arXiv: 2409.04343 du e to th e o- Clust erin g ph enomena

STAR, PRL 115 (2015) 222301
STAR, Nature 635 (2024) 67

G. Giacalone, et al, PRL 135, 012302 (2025)
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Il LHCb SMOG project

SMOG?2: The updated System for Measuring Overlap with Gas

SMOG \'l;‘rtu“x L()c.;ll”nr scn\'m\

~ 10 mbaron +/-20m

SMOG? 1300210000000

up to ~ 10 "mbar on 20 cm

httns://lhcb-outreach.web.cern.ch/detector/smog-more-info/

g 107 Beam Energy
.-g 10 2500 GeV . . . .
= B 000 Gev * A high-density storage cell placed in the LHC primary vacuum
= 1 B 5500 Gev . . ..
s * Wide choice of injectable gases: He, Ne, Ar, H,,D,, ...
£ I I I « Unique physics opportunities at unexplored intermediate energies:
g 10° 30~115 GeV
"é' pNe pHe PAT pAr PbAr pHe pHe pNe Ne PbNe
S 2015 | 2016 | 2017 | 2018
Pb + X collision: j * A bowling alley: “imaging-by-smashing” technique
* Measure anisotropic flow at the most central collisions
22 Sep 2025
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Il Three opening questions

* Does the impact of nuclear structure on final-state observables persist when the
system evolves under different dynamical assumptions? (hydrodynamics versus
parton transport models)

22 Sep 2025 Zhiyong Lu @ ISMD2025
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Il Three opening questions

* Does the impact of nuclear structure on final-state observables persist when the
system evolves under different dynamical assumptions? (hydrodynamics versus
parton transport models)

* To what extent do short-range azimuthal correlations (nonflow effects) blur the
geometric imprint of the initial nuclear structure?
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Il Three opening questions

* Does the impact of nuclear structure on final-state observables persist when the
system evolves under different dynamical assumptions? (hydrodynamics versus
parton transport models)

* To what extent do short-range azimuthal correlations (nonflow effects) blur the
geometric imprint of the initial nuclear structure?

 Can the distinct nuclear geometries of 2°Ne and '°O be exploited to disentangle
the origin of collective flow in small systems? (distinguishing hydrodynamics
and parton transport models)
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Il Model setups
A Transport Muti-Phase (AMPT) Model

Z.W. Lin, C.M. Ko, B.A. Li, B. Zhang, S. Pal, PRC 72, 064901 (2005) .
A+B ib. Vz\goods-Saxon
t O, 2'Ne:
1. Woods-Saxon 2. NLEFT calculations
. [

po(1 +wr*/R?)
p(r) =

HIJING energy in nucleon
excited strings and mini]'et partons — spectators

fragment into partons
ZPC (Zhang's Parton Cascade)
till parton freezeout

Quark Coalescence

1+ e(r_RO)/a

* Impact parameter b is used to determine centrality

0% centrality d——————l 1(0(0%, centrality

© ¢ e
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Il Model setups

A Transport Muti-Phase (AMPT) Model

Z.W. Lin, C.M. Ko, B.A. Li, B. Zhang, S. Pal, PRC 72, 064901 (2005) .
A+B ib. Vz\goods-Saxon
t O, 'Ne:
1. Woods-Saxon

po(1 +wr*/R?)

HIJING energy in nucleon
1+ e(r_RO)/a

excited strings and mini]'et partons  spectators

fragment into partons

p(r) =

. 2
ZPC (Z.hang s Parton Cascade) Parton-scattering B Ira;
till parton freezeout cross-section o = >

24

Quark Coalescence

ART (A Relativistic Transport model for hadrons)

22 Sep 2025 Zhiyong Lu @ ISMD2025
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Il Model setups

A Transport Muti-Phase (AMPT) Model

Z.W. Lin, C.M. Ko, B.A. Li, B. Zhang, S. Pal, PRC 72, 064901 (2005)

AiB
HIJING energy in nucleon
excited strings and minijet partons — spectators

fragment into partons
ZPC (Zhang's Parton Cascade)
till parton freezeout

Quark Coalescence

ART (A Relativistic Transport model for hadrons

22 Sep 2025

)

Pb: Woods-Saxon
160, 20Ne:
1. Woods-Saxon

2. NLEFT calculations
po(1 + wr? /R(z)) T g

p(r) B 1+ e(r_RO)/a
2
Parton-scattering _ 97[0:3
cross-section 6 = B
2u

To study the effect of partonic interaction, an additional
simulation was performed by turning off partonic interaction

Default 4=2.265 fm!

|
1=226.5 fm'!

Zhiyong Lu @ ISMD2025 16



1 "Two-particle elliptic tlow

g [ rrTTT 1
ooaf- T ° 5 . v
A v i Woods-Saxon @
0.0l AMPT o V,{2) Pb-Ne, NLEFT ) s @ =
o (5, =685CeV o ovph O NLEFT ] S -
: 0.29p_<5.0 GeVic o v,{2} Pb-Ne, W-S | T
s 2'O<f’<l5'? S, vAAPO WS T * Pb-Ne: v,{2} with NLEFT significantly larger than WS (larger deformation
18 in NLEFT)
e F o Pb-Ne: v, {2} NLEFT /v{2} W-S ]
16—_ ] ‘ ~ e
C o Pb-0: v, {2} NLEFT /v,{2} W-S . }
14 -
12 T . = * Pb-O: v,{2} with NLEFT slightly larger than WS
- o | O m .ﬂ s
1b=rzoc-cp=rgocbongnpoopaepocbeepecpeopanpnnpaponpap b gt . .
g pr T T T T T T A more robust approach is comparing v,{2} between Pb-Ne and Pb-O
2.0 o v,{2}Pb-Ne /v,{2} Pb-O, NLEFT b . . .
Tt * Suppress evolution effects and emphasize the differences between
3 o Vv,{2}Pb-Ne /v,{2} Pb-O, W-§ . .
1ob. h bowling-pin and tetrahedron shape
[ ‘ . ] « If?°Ne and %0 are described by NLEFT, the system ratio is distinctly
| o o %o larger than unity
Ry T * Otherwise, the system ratio 1s around or even below unity

40 50
Centrality (%)
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1 "Two-particle elliptic tlow

8 [ L 1
004 ! 9 3 v
I CAC | Woods-Saxon
[ AMPT o v,{2} Pb-Ne, NLEFT ]
002175, =685Gev v§{2} Pb-O, NLEFT
: 0.2<p_<5.0 GeVic o v,{2) Pb-Ne, W-S : -
2098 v @PO WS * Pb-Ne: v,{2} with NLEFT significantly larger than WS (larger deformation
&%1.8_—  PbNe: e2NLEFT/e2}W-S - in NLEFT)
n Pb-O: &,{2} NLEFT /e, {2} W-S . | : :
16 o Pb-Ne: v,{2}NLEFT /v,{2}W-S ] )
1 43_ 0 Pb-O: v,{2} NLEFT /v,{2) W-S E
12 . 4« Pb-O: v,{2} with NLEFT slightly larger than WS
1_ rf"r"r"-Jr“l‘"r"r'D'r"r"l'"r"r'E"r"r"l'"r"r"__"r"r“l'"r"rglr“ 7 . .
g P cgroNekmrbo et ] A more robust approach is comparing v,{2} between Pb-Ne and Pb-O
a4k £,{2} Pb-Ne /e {2} Pb-0, W-S - ) . )
i o V,{2)Pb-Ne /v,{2} Pb-O, NLEFT ] * Suppress evolution effects and emphasize the differences between
of, 0 AAPENelaRIP-OWS b bowling-pin and tetrahedron shape
[ : " ] » If2°Ne and !%0 are described by NLEFT, the system ratio is distinctly
L e — —— e > larger than unity
! e * Otherwise, the system ratio 1s around or even below unity

20 50
Centrality (% Co .. i 1
entally (%) Add initial eccentricity &,{2} to confirm the discussion
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| Two-partcle elliptic flow

& [ LN NN B 3D-Glauber+MUSIC+UrQMD
>N L] L] L] L]
L., . . . -
L P 3 3 = 0.04
I ] v.{2)
2
0.03
[ AMPT o v,{2} Pb-Ne, NLEFT N . YSyy = 68.5 GeV
0.02 m=68.5 GeV 0 v,{2} Pb-O, NLEFT = 0.2<p_<3.0GeVic
[ 029 <50GeVle V,{2} Pb-Ne, W-S . >0.02[F 3DGlauber+MUSIC+UrQMD
- ’ . . ) 20 16
I 2°<’7<5? o ov@aPows ] * Enhanced v,{2} in Pb-Ne is also 0.01 Pb+Ne Pbt O\t Cluster
o LI B B R R B R R BB R BN B : : | — - — PGCM, Independent
S18F Pb-Ne: £,{2} NLEFT /e, {2} W-S - shown by hydrodynamic calculations — - NEFT
16: Pb-O: &,{2} NLEFT /e {2} W-S . ob—.....- - W-S Spherical
SE o Pb-Ne: v{INLEFT/v,{2}W-S E . Y _
B PO wNEFT s E v,{2} reflects the initial nuclear 15
“E. : geometry, regardless of dynamic -
L ° 4 . o
2r ’ . - evolutions =
1:rt"r"r"_]r“l‘"r"r'D'r"r"l'"r"r'E'Ir"r"l‘"r"r'.’-_"r"r“l'"r"rglr“ : '&-\1 1-
Q T VLN AL ~Z |}
T [ £,{2} Pb-Ne /&,{2} Pb-O, NLEFT ] > |
Sy £,{2} Pb-Ne /e, {2} Pb-0, W-S - :
i o V,{2}Pb-Ne /v,{2} Pb-O, NLEFT ] 1
[ o V,{2}Pb-Ne /v,{2} Pb-O, W-S ] ]
l2pe o, ’ 0~ 10 20 3040 50 60
i . . ] entrality [%]
1_ """"" ; """"" R (il St U slelglalnbabeeled- ,. |
e i G. Giacalone et al, Phys.Rev.Lett. 134 (2025) 8, 082301
I 1 I 1 1 1 I I
0 10 20 30

40 50
Centrality (%)
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| Two-partcle elliptic flow

L The effects of dynamic evolutions can also be explored b
3 y
ool . . . s ] turning of the parton interactions (green markers)
. B % [ ]
N T
B ] =] ] o ]
i AMPT e v,{2} Pb—Ne, NLEFT 7
0025y emscey O g ES0 .
[~ 0.2<p_<5.0 GeV/ 2} Pb-0O, W-S ] . .
. :pL o E 2PN, NLEFT, Z6C of - * 1,{2} in Pb-Ne and Pb-O decreases by ~0.01 by turning off ZPC
y y
| 2.0<1<5.0 o Pb—O NLEFT, ZPC off _ 2 ) . -
R S S * v, {2}(with ZPC)/ v,{2}(without ZPC) remain ~1.3
= [ Pb N 2 NLEFT! 2 W S ] . . . . . .
218F Pb- oe eE é}}NLEFT /asfé}}w S . » ZPC play a significant role in developing anisotropic flow
C o Pb-Ne: v,{2}NLEFT /v,{2} W-S . . . .o .
16 o Pb-Ne: v,{2}NLEFT /v,{2} (NLEFT, ZPC off] * Non-zero v,{2} suggests the contribution from hadronic interactions
C 5 Pb-O: v,{2} NLEFT /v,{2} W-S
14E 0 Pb-O' va{2} NLEFT /v2{2} (NLEFT, ZPC off)]
| I T T
1.2 ¢ . -
N P ates e S : B 1.._:
e [T L o 1l ]
O L3 LJ
© 1aF 82% EE Hg ﬁi % PO, \TVEEF 1 A more robust approach is comparing v,{2} between Pb-Ne and Pb-O
T iEmespmener
R o Vv, elv, i . : :
i e VA{2)Pb-Ne v'{2) Pb-O. NLEFT, ZPC off ] * v,{2}(Pb-Ne)/v,{2}(Pb-O) without ZPC agrees with the results with ZPC
1200t ot . B * The ratio between two similar systems can cancel the final state effect and
| N g = emphasize the nuclear geometric effects
[ 1 L 1 L I 1 1 1 1 I 1 1 1 1 I 1 1 1 L I L 1 1 1 ]
0 10 20 30 50

40
Centrality (%)
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" Non-flow estimation

) o SR R I L L I I I IS o LI IR I I I I I IS
P1 %) s  F AMPT Pb-Ne/Pb-O 3 s F AMPT Pb-Ne/Pb-O J
— 1.3 VS_=685GE.‘V = =~ 13 \[s_=GSSGeV =
& - NN ) ] & = NN ) ]
An = 1 2F : 0.2<p,<5.0 GeVic 3 S oE 0.2%.<5.0 GeV/c 3
— (@) L T~ 2.0<n<5.0 3 e) = 2.0<n<5.0 3
2 11 : 4 2 1 E
e - . * 3 e - 3
-0.8 -0.5 0.5 08 n 2 £ . S N E
s ! 3 2 e L A E
— 0.9F = |An>06 — @ 0.9F = |an>06 é #—:
: woF |An|>0.8 i = |An|>0.8 .
Larger An, longer range correlation S 085 —e |an>1.0 E 0.8F o An>1.0 E
o |[An>1.2 - - o |An]>1.2 -
l 075 = 14 E 0-7TE = Jan>1.4 E
Suppressnon—ﬂow(shortrangecorrelatlon) o115'_““I“==I="‘"""=‘“'““'““I““I“:E 0115-;.-;::::;-,';-,-,;{,-;;.-':::-,};-,-,;]';;;.-]'::::};-,-,;_-
s |An|>0.6: 0.989:+0.005 ] <P An|>0.6: 0.992+0.004 ]
5. |An|>0.8: 0.994+0.005 1 £_F An|>0.8: 0.997+0.005 ]
g IAn[>1.2: 1.009+0.006 1 % T AN[>1.2: 1.000+0.005 ]
r_ . ] C_ . "
é 105k |An|>1.4: 1.012+0.007 13 Siesh An|>1.4: 1.002+0.006 E
s ot 3 P4 B F . ]
. . o : JH ..... %.._.é ..... Jf T _
* Possible remaining non-flow are within 2% 15y ] 1=“---q;-+$ ----- #——Ag ot il S -
o N - " ' ;
for v,{2}(Pb-Ne)/v,{2}(Pb-0) 0.95F E oosk E
0.9F . 0.9F ]
F [ IR FEETE FE N I....I....I----: :....I....I .................... I....I....:
01050 30 40 50 60 70 80 90 0

10 20 30 40 50 60 70 80 90

Centrality (% Centrality (%)

—
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I Four-particle elliptic flow

= UL BN B L L L B
£ [ et ] o . - : : o
SO0 T s cev ] Two-particle and Fpur particle elliptic flow receive opposite contribution
0.04- 0.2 <5.0GeVic . from flow fluctuations Y. Zhou et al, Phys.Rev.C 93 (2016) 3, 034909
L 2.0<17<5.0 ¥
2 . =2 2
L., ) . ] v {2} = U + o)
I $ ] 2 -2 2
0.02(~ ¥ o v,{4} Pb-Ne, NLEFT | il = U, — 0o
- :%; s  V{4}Pb-O, NLEFT - n{ } n Un
i o V,{4}Pb-Ne, W-S |
i | I EI v.,{4} Pb—OI, W-8 |
S Bl T TPb-Ner e, {4} NLEFT /e, {4y W-s 7
x2.5 - Pb-O: &,{4} NLEFT /e {4} W-S - . ..
E | o« Pb-Ne: VNLEFT/v,ipw-s] * Pb-Ne: v,{4} with NLEFT significantly larger than WS
— o Pb-O: v,{4}NLEFT /v,{4} W-S —] . .
h T + " " 1 <+ Pb-O: v,{2} with NLEFT agrees with WS
1.5 —
15_‘% ..... oS Bt Roosooprerere! YT, T Woods-Saxon
:| PR TR TR A TR T SN TN AN TN TN TN T AN TR TR N TN N T .:
e Frrrr Tt
EssF £,{4} Pb-Ne /e,{4} Pb-O, NLEFT J
“F £,{4} Pb-Ne /e, {4} Pb-O, W-S 3
2F * vi{4)Pb-Ne \v,{4}Pb-O.NLEFT] o [f20Ne and 'O are described by NLEFT, the system ratio is distinctly
. o v,{4}Pb-Ne /v,{4} Pb-O, W-S ] ]
1 sE , E larger than unity
F : ' . 1 ¢ All the findings are also supported by the initial eccentricity ¢,{4}
PSR At R L
E L PR B | .
0 10 20 30

40 0
Centrality (%)

22 Sep 2025 Zhiyong Lu (@ ISMD2025 22



I Four-particle elliptic flow

? T T T T I T T T T I T T T T I T T T T I T T T T
T [ AMPT
L s = 68.5 GeV }
0.04 0.2qu<5.0 GeVic —]
L 2.0<17<5.0 ¥
- e o ° .@ 1
&
0.02— ¥ e v,{4} Pb-Ne, NLEFT ]|
- # 0 V,{4} Pb-O, NLEFT -
i o V,{4}Pb-Ne, W-S
i 0 v,{4}Pb-O, W-S |
1 1 1 L I 1 I 1 1 L 1 I 1 L 1 1 I 1 1 1 L
o T T AL A
5, 5F ¢ Pb-Ne: &,{4} NLEFT /e, {4} W-S 3
re-or Pb-O: &,{4} NLEFT /e {4} W-S -
- | o Pb-Ne: v,{4}NLEFT /v,{4} W-S 7
2 T o Pb-0: v,{4} NLEFT /v {4} W-S =
1.5 t 3
L
: 1 1 1 1 I 1 1 1 1 I 1 1 1 1 I 1 1 1 1 I 1 1 L 1 :
g : T T T T I T T T T I T T T T I T T T T I T T T T :
Sy £,{4} Pb—Ne /e,{4} Pb-O, NLEFT 3
n £,{4} Pb-Ne /e,{4} Pb-O, W-S ]
ok e v,{4)Pb-Ne /v,{4} Pb—O, NLEFT ]
- * v,{4}Pb-Ne /v,{4} Pb-O, W-S
1.5 :— . B
C | ¢ . ]
1;_'1, """ I iR fanasoras o -
F 1 Lo | | .
0 10 20 30 40 0
Centrality (%)
22 Sep 2025

v, {4} = V/—c,{4)

c,{4} instead of v,{4} was presented
in hydro paper, due to the explicitly
positive ¢, {4} in central collisions

The different signs of ¢,{4} between
hydro and AMPT highlight a critical
sensitivity to the system’s dynamic
evolution

Zhiyong Lu (@ ISMD2025

3D-Glauber+MUSIC+UrQMD

c,{4}

cy{4}

0.6
0.4

“
- .
0 2 i Rl T
. " = o e, = N

2%, N

S

-0.01}
-0.02}
-0.03}
-0.04}

OF-—
~0.2f
—0.4f
~0.6f

—6
X1OII]III
- Pb+*'N .
-_VSNN=68'5 GeV —PECM,%Iuster —

— PGCM, IndependentE
—— NLEFT -]
—— W-8, Spherical

-
- -~
o

)
-
-

- --- PGCM, Cluster
- ==+ PGCM, Uniform
---- NLEFT
---- W-8, Spherical (a)

..(bB) ;

10 20 30 40 50 6
Centrality [%]

G. Giacalone et al, Phys.Rev.Lett. 134 (2025) 8, 082301
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|| Summary and outlook

* By utilizing the “imaging-by-smashing” technique in Pb-Ne and Pb-O collisions, the structure of 2°Ne
and %0 have been investigated based on AMPT model.

* The system ratio v,{2}(Pb-Ne)/v,{2}(Pb-O) can serve as an ideal probe of the nuclear structure of 2°Ne

and 1°0.
* This signature remain robust against the complex dynamic evolution of the created system.

* The different sign of ¢, {4} between AMPT and hydro model indicates distinct medium responses to the
initial geometry, helps to uncover the origin of anisotropic flow in small system.

 LHCb SMOG?2 has the ability to switch gas targets. Smashing different nuclei enables the exploration
of a boarder range of nuclear structure.

Thank you!
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" Two-particle triangular flow

ovsi2)

0.015
0.01

0.005
* v;{2} decreases with increasing centrality,
regardless of the nuclear structure input

Ratio

* The differences in v5{2} among the four 12
configurations are relatively small ]
* Supported by ¢;{2}

= O
o

Ratio
— —
V) i

DI||I|IIIIIIIIIIII

—
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AMPT
(s = 68.5 GeV

0.2qu<5.0 GeV/ic
2.0<n<5.0

o

Yo

e v,{2} Pb-Ne, NLEFT 3
o v,{2} Pb-O, NLEFT

o v.{2} Pb-Ne, W-S

0 v4{2} Pb-O, W-S

o )

1 1 1 1 l 1 1 1 1 I 1 1 1 1 I 1 1 1 1 I 1 1 1 1
Pb-Ne: ,{2} NLEFT /e,{2} W-S

Pb-O: &,{2} NLEFT /e,{2} W-S
o Pb-Ne: v.{2)NLEFT /v,{2} W-S

0 Pb-O: v,{2}NLEFT /v,{2} W-S

Ofe
|||I|||I||IIIIIIIIII||||IIIIIIII

e;[g} Pb-Ne fs|3{2} Pb-0, NLEFT
£,{2} Pb-Ne /e,{2} Pb-O, W-S

v,{2} Pb-Ne /v,{2} Pb-O, NLEFT
v4{2} Pb-Ne /v,{2} Pb-O, W-S

40 50
Centrality (%)



" Eccentricity

—

o= .
o

e5{2}

£,{2} Pb-Ne, NLEFT
£,{2} Pb-O, NLEFT
£,{2} Pb-Ne, W-S
e,{2} Pb-O, W-S

S e T * Centrality dependence of ¢,{2}, ¢;{2}, ¢,{4} for NLEFT and WS
. :ﬁ POt S - in Pb-Ne and Pb-O collisions
* The corresponding ratios are presented in the figures of v,{2},
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