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The modified number of constituent quark (NCQ) scaling v, / n;" * ~ KE; /n, for mesons and 7 O i
baryons and the scaling relation v, ~ v}’* for higher-order anisotropic flows, which were observed cfs 7
experimentally, have been investigated at the top energy of Relativistic Heavy-lon Collider. It has = —— )
been found that the modified NCQ scaling cannot be obtained from the naive coalescence even by “ Au+Au@200GeV -

taking into account event-by-event fluctuations but may be due to hadronic afterburner or thermal S modified AMPT
freeze-out. In addition, we observed that the behavior of the v /v)’? ratio is sensitive to the € i
partonic interaction. Further insights about the relation between the two scalings are discussed. = 7
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Models and Formalism Ap (GeVic)

from the original (a) and the modified AMPT model (b) in Au+Au collisions at Vs, = 200 GeV.
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AﬂalytICal coalescence FIG. 3. Scaling relation of v, ~ KE for initial hadrons right after hadronization and final hadrons

after hadronic evolution in minibias Au+Au collisions at Vsy, = 200 GeV from the original AMPT
model (left) and the modified AMPT (right).

_ It I1s seen from the right Fig. 3 that the flows of initial hadrons are closer to the NCQ scaling relation
t(pr, @) ocl+ 22 0, (Pr)cos[n(¢ -y, )] v, /Ny ~ KE; /n, compared with that from the original AMPT model shown in left Fig. 3, consistent
n=l with the results from the analytical coalescence scenario.
Despite the weaker hadronic afterburner effect compared with that from the original AMPT

Azimuthal distribution of the parton transverse momentum spectra considering fluctuation:

In this limit the azimuthal distribution of mesons and baryons can be expressed respectively as:

- calculation, the flows of final hadrons again follow the relation v /I’I”’2 ~ KE; /n, , after hadronic
2 ) n q T q
F(2p;.p)oc f2(py,p)ocl+ Zvn (2p; )cos[n(g—v, )] evolution including elastic and inelastic scatterings as well as resonance decays.
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-1 R e Fig. 4 shows flows of pions, kaons, and protons do not deviate from the NCQ scaling relation
The spatial density anisotropies: v, / n, ~ KE; /n, by much even from a thermal blast wave model. Furthermore, the modified NCQ
oo scaling v, /n;"? ~ KE; /n, is well satisfied for higher-order anisotropic flows at smaller KE; .
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FIG. 1. Scaling relations of hadrons v, ~ KE; in minibias C:‘/Cﬁ ~./3/2 ,(for n=3) — _ _ _ _ _
Au+Au collisions at VsSNN = 200 GeV from the analytical »The modified NCQ scaling cannot be obtained from the naive analytical coalescence scenario, even

m b —_
coalescence scenario. Cy/Cy =+/3/2 (for n=4) if event-by-event fluctuations are taken into account.
» This is related to the different scaling coefficients for mesons and baryons in the scaling relation

- i iai ' n, ~ KE;/n, i - -
The analytical coalescence scenario leads to the original NCQ scaling, v, / q /N, instead v~ oM, while experimentally they are expected to be almost the same.

- g n/2 _ - - - o _ )
of the modified one v,/ng" ~ KE; /n, . To understand the relation between the modified NCQ » The modified NCQ scaling may stem from the hadronic afterburner effect or thermal freeze-out
scaling o / n;'* ~ KE; /n, and the scaling relation v, ~v;"*, we can go into further details of the rather than the coalescence mechanism.
results in Fig. 1 in a semianalytical way. The modified NCQ scaling relation is satisfied only if > The centrality dependence of the v, /v;"® ratio has been shown to be sensitive to the parton

scattering cross section, while the p; independency of the ratio seems to be a robust phenomena.

C" =C’ , which is not the case from the analytical coalescence scenario. _
*more details see Phys. Rev. C 93, 024906 (2016).




