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Initial conditions results
* As just discussed, we can concentrate on initial
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Hydrodynamics results

Hybrid-hydrodynamic

while &5 is

* Impact of free-streaming fluctuates by
up to 1% in &, and 2% in &5 indicating
that geometric effects persist
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» State-of-the-art hybrid hydrodynamics

. . . ik ih 4 005 30 - T aYd 2305.03703.pdf
simulates different stages of evolution [LLLELLETITTTE 08 " throughout pre-equilibrium ’
0.06 N
(TRENTO) 0.03 20 Lo , , | | IC e
* X-SCAPE framework (Putschke et al, 0.04 1 om < A Y 2 shows sensitivity
arXiv:1903.07706, 2019) is used with 002 1 oo 10 G157 to y
parameters from PRC 103, 054904 B - e v o e B T T——E
“ i EJS (@eV) - Strong effect of f5 in
(2021) Relationship between initial state and final state for flow variables (Case 6, 5-10% centrality) IC
| | - | P, for non-central
* 50k nuclear configurations are Pre-equ|l|br|um » There are well known relations v, = K,&, and v; = K3&3 ccz)llisions
generated. For each event, two FIZELE(CE ] that connect initial conditions to final states. , , , ,
configurations are randomly chosen Furthermore, is possible to write a similar relation il o 0o ] *Cases 3 and 4
as input for TRENTo (Moreland et al, (pr)... =k, E/S (Giacalone et al, PRC 103, 024909, % evidence the effects of
PRC 92, 011901, 2015) Lt IC
’ ’ 2021) pa on p)
* Two different free-streaming times are BC m EameDun @ RRGESIRDI 0 nB) D el 9 s 0 B o i x (& s | | ., p3IC is extremely
considered: Hydrodynamics vl 2) 1262} & 21{2} /e26(2) vsl2) a6l 2)& 5,2 /s 6(2) (Pr)a/ (Pr)e & {E/S)n/ (E/S)s "
(MUSIC) 11'15" | | | | 1 tor | | | | 1 1oIsE | | I+ T 0.0 _ sensitive to ﬁ3 for
* lps = 1.0 (fm/c) :ZM 1:'“'901) _______ . ii._ 1'010;* P T Y 300 350 400 450 3500 central collisions
o # 1 « « | 1.005 - 7 :¢ . . o - E (GeV)
0.031 l‘oo"'ﬂ{"ﬁ"'* """ ¥ ‘“'"f'*_ ' 1‘ H, }ﬂ' +++ +++ ++ 1.ooo—3——{ ————————————————————— - Pearson correlation coefficient between ¢,and péc and p?{c are not
{8} 0.95 - 1 % 1 1 o005 ] E/S. 20M ICs for Cases 1/2 and 10M for the -
. TFS — 1 4 4 G /f > SIS | | I I 1 1 10F I I I I = I I I + I . others, using Method B for centrality selection sensitive to a
evifm :
L0k 4 105 7 oo ¥ ++—
D ¥ %
o Particlization i R I O
 {€} denotes the average initial (iSS) +++1,+++'#* AR 0'95;+++}+ LI Y. L N . SR i c I =
energy density of a given et o ot 0“0 “8'0“3
event }H ] H! N 1 vowo} + +++ + v * For isobars, the results suggest that ratios of &, allow to
. 1.05 - 4 Lo0m BV I o1 ] . . . . .
* Results from different stages of the  u LT 9* o R jjr Ul o predict ratios of v,. Similarly for &5 and v;. Ratios of
. : : RUV] et ) S Tyt T 1.000 -8~ T - _ .
simulation will be compared to see the Hadronic os5] | o .l _ (E/S) do not precisely follow ratios of {p;) unless the
effects of those stages, focusing on ftarh ] s s e ] s s e I [ T e e e S diffuseness 4 is the same
ratios between Ruthenium-like system d Se{d.&gﬂer o* 1 st * Jth 1 1ot} NS
and Zirconium-like ones ( ) H oW o e ;:Z:H{' ) ++F++++1+j+_ e, o + Results indicate that pi% can be used together with &, 5
Nucl f' . osst i WL el L | to better constraint the nuclear structure parameters at
uciear configurations s s least for central collisions, but more statistics to
11 : | oo ‘ calculate is necessary (available soon
* Nucleons are sampled from deformed Woods-Saxon U W o s 1-00-ﬂH'}ji'--H*-"-‘Hf-"ﬁL{— o] .o e P23 v )
distribution to be used as input for TRENTo tor H{""“'*’{““ﬂ"'*ﬁ‘ ZZZ : l-oooﬁ;—’ ———————— R * Free-streaming and hadronic transport effects are small
2 B [ SN ] K P | or nonexistent when considering ratios between different
P(r, 6, ¢) —_ Centrality (%) Centrality (%) Centrality (%) nuclear COnfi urations
1+ EXp {[’" - %(Qa C”)]/a} Comparison of ratios computed with initial state estimator (w and w/o FS) and with flow g
observables (w and w/o transport). In the figure we have ~ 20k events for each case and have
r ) used Method A for centrality selection. STAR data for v,{2} and v;{2} from PRC 105, 014901
R0, ) =RO 1 +,52 Yg (Q,gﬂ) cosy+ i sin;/iRYzz (aw) +,53Y;§)(‘9a $) b (2022) and for ( p;) from Acta Phys. Polon. Supp., 16(1), 30 (2023) ncknnwled ents
\ 2 J « From the figure v, {2}/v, 12} = & ,12}/& ¢12} and gl“

F.G.G. was supported by CNPqg grant 306762/2021-8. K.P.P. and W.M.S. acknowledge support from

V { 9 } JAY; { 9 } ~ £ { 9 } /e { 9 } FAPESP (respectively via grants 2020/15893-4 and 2021/01670-6, 2022/11842-1). All authors acknowledge
3,n 3,6 3,n 3,6

° Parameters are Systematica”y Changed from Ru (Case 2) support from FAPESP grant 2018/24720-6 and project INCT-FNA Proc. No. 464898/2014-5. A.\V.G. has

been partially supported by CNPq. The authors thank acknowledges HPC-STI of University of Sao Paulo

. y . ‘Al . ' HIpR d LNCC/MCTI f idi HPC f the Agui lust d SD t t
to Zr (case 6), with one additional case to study triaxiality * Free-streaming and hadronic afterburner have minimal eepectively, which have contrinted {6, the 1essarah resulte repored Wit this work. The authore tham the
eﬁeCtS (Case 1) eﬁeCtS for these I’a’[iOS coordinators of the EMMI task force "Nuclear physics confronts relativistic collisions of isobars",

G.Giacalone, J. Jia, V. Soma, Y. Zhou, who first suggested this line of research.


mailto:kevinpala@usp.br
https://arxiv.org/abs/1903.07706
https://arxiv.org/pdf/2305.03703.pdf
https://arxiv.org/pdf/2305.03703.pdf

