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In heavy-ion collisions, azimuthal anisotropies have long been
viewed as a signature for the formation of strongly-coupled
quark-gluon plasma fluid droplets. Could momentum
anisotropies develop without final-state interactions or initial

“* The dipole-dipole cross section

We derive the impact-parameter dependent dipole cross
section for radiating one gluon
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We consider the process of two ultra-relativistic pions (A and B)
colliding at the impact parameter b, producing one gluon (C). The

. _ , T . with 1 the (pseudo)rapidity of the gluon.
cross section can be factorized into pion light-front wavefunction
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(LFWF) and dipole cross section,? “* The pion LEWF
Obtained from the Basis Light-Front Quantization (BLFQ)
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*** The flow coefficients - ~
: .. : The elliptic flow v
The azimuthal flow coefficients v,, and the reaction plane angle o ’: 2f - 22
' — =——|1+2vCos(2(¢p—
Y, are defined as a5 = 25 L1 T22008(2(¢—12)] 0.2
22 = 21 4 23 ,(v¥ cos(ng) + v sin(ng)])] i SO o
d¢p 2w ni-n n \
: — y _ _ ~0.2-
With v,, = {vy, v, }, we have v, = v, | and Y, = ¢, /n. o
:—; Cos(¢) ~0.4-
% At different dipole configurations and k; regimes “06] | =01
. . . . 1 do . K / / —0.8° |I'.oc 2 A 08) = (/2,1
The azimuthal distribution = — (cos¢, sing) at krdy, = 2,5, 10. - (9 Be) = {2, )
o do 0 5 10 15 20 25 30
kb
qa(X1) S Observations:
b y] --------- dap 1) v, « k4 at small ky
— X .
N Odap 2) v, oscillates and decreases at larger k¢
3) v, is larger at smaller d 4, or
y y y :
i S ee ¢ 0 SIS PR equivalently larger b
| S small kt A
, Vao~! . .
/:/\ 7N AN (’) Elliptical ¢ g
-04 ::‘w;_y }OAX -0 "\‘ L Joz 0a -0 -" 402 04" -04  -02 (i;302 04 X pattern, o NPV
~0.2 i -0 a i (¢A’ ¢B) Bl
0.4 krOlgp=2 04 krOlgp=2 _odl krdlgp=2 “30.4 Ky =2 integrated (%) 0.06p
; , , y is sizable o 024
0.4 : Y 04 : g 04 : % : : 0-04_' b=0.20 fin '
| 0 LN (| ' _ b=0.16 fin
S ' ": =‘\ 2 07 ol / - — " bonzm \
: i N \/ [ b=0.08 fin :
~0.4 N 27 04 ™ -o0a o2 %X —OT% . 02) 04 ” 4 -0 N 02 04~ 008
02" ' 02 ! -(."a.z ": ' 000012}(2\/45
| | r/ e
o4 frdS o4l TS 4 Observations:
| 1) v, o k% atsmall k
: arge K ) U, % at small k
Highly 2) v, at larger kt depends on the
" oscillatory, centrality of the collisions
N ’ (¢AI ¢B) R
o integrated v, © “f
04 k10 04 kdye10 IS vanishing ererences
| | [1] B. Wu, JHEP 07 (2021) 002, arXiv: 2102.12916.

\ J [2] W. Qian, S. Jia, Y. Li, and J.P. Vary, Phys. Rev. C102 (2020) 5, 055207.




