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a-clusters in O and C nuclei

SUM of GAUSSIANS
> Nuclear charge densities (NCDs) are fitted by a Sum of
two Gaussians:  p(1) = @lop NG
> Model-independent method via which experimental

nuclear charge distributions are approximated
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% Light nuclei having 4z nucleons can possess a-clustered nuclear I Fa&& Ry ]

structure — Ex.: ®Be, 12C, 1°O etc.
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% oa-clustering provides additional stability to nucleus

Comparative study between clustered and unclustered initial
nuclear density profiles of colliding 'O and '»C nuclei, performed ) »
using AMPT, for p-O and p-C collisions at /sxy = 9.9 TeV -0 1 2 3 = 5 6
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Eccentricity & Triangularity

V(1" cos(npart))® + (" sin(ngpart )

Initial spatial anisotropies, such as, eccentricity (ez), triangularity (63), etc., are quantified as: €, =

(rm)
~ 0.9 o~ 0.9 prr
. p-O, |5y =9.9TeV, AMPT L p-C, \5u,=99TeV, AMPT * Both e, and e, may emerge due
0'8;— el ,,;‘.'53 B 0'8;— : ; to density fluctuations than

0.7: 0.7: i from geometrical asymmetry in

small collision systems

% Trends of (e ) and (e,)/(e,) for

0.6} 0.6f

o-cluster profiles are closely

similar to that in O-O
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collisions at /syy =7 TeV

(e,)/(e,) shows a sharp rise
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collisions (absent in p-C)

Same collision species ™= Dijfferent nuclear density profiles wms) Different initial anisotropies




Elliptic flow and Triangular flow
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/For the first time, systematic study on the effects of initial nuclear density profiles (a—cluster\

nuclear geometry especially) on final state flow coefficients through pO and pC collisions at
the LHC energy is reported
® (e ) shows significant dependence on collision centrality, initial nuclear geometry and
collision system
® a-cluster profile maintains similar unique qualitative behavior throughout the collision
systems, pC, pO and OO
® Fluctuation dominated final state 02{2} shows small collision centrality dependence

compared to corresponding 03{2} = initial geometry cannot be effectively carried to final

4

state; coalescence picture is not effective due to small particle density in final state
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/ Though theorized in low energy nuclear physics, we look for the signs and effects of \

A\

a-clustered nuclear density profile, via the lens of high energy physics

p-C and p-O collision simulations are performed,

keeping in mind the ongoing LHC runs and small collisions systems in mind

... WAITING FOR THE pO and OO DATA FROM THE LHC RUN 3... /




Back-up
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Anisotropic Flow Estimation

® Innon-central collisions, spatial asymmetry along different directions leads to hierarchy of pressure gradients
e  Strong pressure gradients convert initial spatial anisotropy to final-state azimuthal momentum space anisotropy

® Anisotropic transverse expansion/anisotropic flow is quantified via coefficients of Fourier expansion of the azimuthal

distribution of final state particles: ANV 1 >
P a6 on (1 + 7;1 2up, cos[n(¢ — lbn)]) where v, = (cos[n(d — ¥y)])

is the n® order anisotropic flow coefficient t Y

AP,

Ny

®  In this study, estimation of v_is done by two-particle Q-cumulant method

® DPseudorapidity gap in the sub-events helps in suppressing non-flow

contributions y .
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