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% Subevent method plays a role in suppressing nonflow in correlation coefficient cov(vZ, [pr])-
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Study the deformation S, effect on p(vy,) and p(vy, [pr]) in heavy ion collisions.

. . . . N % Clear geometric effect and the linear f, dependence % Quadrupole deformation f3, effect on the Pearson correlation coefficient
% Can we constrain quadrupole deformation S, in heavy-ion collisions? T [Tawer | T T T s T M T
T () =a +bp v2{2}? = (v3) = a + b8? T [ Tvosmbonnt ©] g o MusAup=013 ®
Po W . <2, 02<p_ <2 GeVic L —— UsUp 0 i
— < Geometric effect - ™ 02 »
; " p(r,0) = : 2 & oz
For a deformed nucleus, the leading form of nuclear density becomes: ’ 1+ e(r—m)(HﬁgY;o(&))/a 102 -~ F Y=(§> Y=(V2) B 1 ] 1. —— Uupm028
L 8 . 4 o
Deformation is dominated by quadrupole component /4 (©) EIL [ —o— le) 29-31% x 10 b * 5 P 9 ] ; . —- t‘::j:i;
q T F 4 8
Giuliano Giacalone (PRC102, 024901(2020), PRL124, 202301(2020) ) Bjoern Schenke et al., PRC102, 044905(2020)) < ) E 6 — O 9-11% x4 | R * : ; E .. £ é
10° o B
TRENTOo initial conditions IP-Glasma+MUSIC+UrQMD | | AMPT transport model @ [ N 45%  x2 ] $ - “ ¢ % f $ é ﬁ o !
P WVRSIII. . PO & 01% x1 1 " ey
Private calculation provided by Giuliano Giacalone Private calculation provided by Bjoern Schenke . ) — & —
— e, o S P 47 UsU, AMPT } .
— memuui o s =) ,Z000 asiﬁ" 0.2<pT<2 GeV 9 A % [ - —T [ - —
U—m«nu.u b=040 k-4 od (] Hydro UsU: p, =028 : N ] - -
) % Hycro Usu: ] =040 ol H % AMPT shows the hierarchical B, dependence in p(v3, [pr]) while not in p(v%, [pr])-
; TRENTO: assuming .‘.”‘."N..." '.0+ b 03U po0.34 0.2<p <2 GeV L i % AMPT could also be used to quantify the /3, value of uranium nuclei.
"%, What can we learn? + U+U B=0.4 AMPT + q
Un X € s,
i S QU= [ ] * AMPT p(vZ, [pr]) compared with STAR Preliminary results
Ve fae1saGev 14U B=-0. [
 [frmanero (r) ~1/R o G GaY ) AN I I B AP PP BT PR 0 = T a3 T
B | . I Copmrron % 04 06 o.eN 21A 04 06 08 . 21A 0 0.05 0.1 015 , o ungmoting 2255 | & I = T A,
. -0.2f02<p <2GeVic - o )
e £ 600 STA:Prehmmary + D“"/ NDM‘ l?’ z e o=3mb {1 &
N, (n<05) o —— e — 5 x (v3) strongly depends B, in central collisions, while (v3) isn't . # (v3) and (€3) are indeed linear in B3. O AurAu-013 | o2F
N, (ni<0.5) w
o . i L '0-..._.““- -y “+ 0.00
TRENTo and IP-Glasma+MUSIC+UrQMD all show hierarchical £, dependence in p(vZ, [pr]) % Constraint the f3, 7) + (r.‘:r»)ﬁi o,
’ X S, 0.1~ B
% o ri=by b} @ ] W2 —— ./,’" / "/,"_ +zuruﬁ4216‘/ev .‘% o
oy > Iy = by, /b B kB =0.29 . L i T g
b~ Pau Py ] i) nuclear > = Standard method \§yo34
O bservab|eS —— Hydro Expectation ] 0.08 =B =0.28----structure ol i = -02f02.<p, <20evic '+ i
= = a L Fu i STARPrelminary 0':"’ \ STARProliminary )
. T i - o) L e 300 700 500 200 700 500
% Flow coefficient: 0.24p,<2 GoV T N, (mi<0.5) N,, (j<0.5)
w2} =/ (0h) = Yeal2} = ({emeoyy AMPT 0.06 ‘3“,«” o = 25,610 ] % AMPT show comparable trend and a clear £, dependence in Uranium p(v3, [pr]).
el "= a1 Jal ’ . U= A0 i
% Pearson coefficient: F1 o =23, /a, 118
L4 Ty = aay T ] ummar
P. Bozek et al., PRC96, 014904(2017); ATLAS EPJC79, 985(2019); G. Giacalone, PRL124, 202301(2020); B.Shenke et al., PRC102,034905(2020) " y
1 I Hydro Expectation . b
i Wiwjwye e~ i - 0.04 0-1% centrality - -
- 1 % The nonflow were suppressed in cov(v;, clearl subevent methods.
cov(o?, [px] Dk Wi Wk (pr — ((pr))) 1 g v e The nonfl ppressed 2,[p,1) clearly by subevent method
n = W ’ — ro expectation ) R ;
Zz#i#k WiW;Wk evt O Y P . % Numerically calculate the intrinsic connection between the phenomenology
pr) = SLOPTE o [ 0.02 ---- Total uncertainty heavy-ion collisions and the structure of atomic nuclei:
2 =T w0 = evt g 5 7 ) ) . .
p(vz [PT]) _ cov (Um [PT]) iwi T 40— 0 - 0 (\)3- - 0 64‘ T o Clear geometric effect and the linear 8, dependence in central collisions.
= E . . 2 ; - . .
n v S0 [ B = (v2) strongly depends $3, in central collisions, while (v2) is independent of £,.
ar (v7) ., (propr) [ Au
\ 20 ) Intrinsic connection between the phenomenology of heavy-ion collisions and % AMPT shows the anticorrelation between v, vs (py) in U+U while not in Au+Au
[ ® - ° the structure of the atomic nuclei.
4 Tizjwiws(prs — ({pr)) (pr; — (1)) t ] o = . . . . .
Var (v} )(lyn = v, {2} — v, {4} (dprdpr) = <'w"”mz—wm’> o® o " % A minor role of the hydrodynamic response. © The sign-change behavior in p(vZ, [pr]) is robust in U+U collisions.
i W5 - - .
subevent method crucial for non-flow and detector systematics . ' Centrality [%]  Numerical results are confirmed. o |t could be used to quantify quadrupole component 8, compared with STAR data.
dynamical quantities with self-correlation removed



https://arxiv.org/pdf/2102.05200.pdf
https://arxiv.org/pdf/2105.01638.pdf
https://arxiv.org/pdf/2105.05713.pdf

