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DYNAMICAL
QUASIGLUON

For confinement phase transition







What are the phases of strongly interacting matter?

Lessons from the real QCD phase
diagram (lattice+nonpertubtive approach

a QGP phase
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@1 phase ow does the
ansition happen?

ZK & JiangZhu, JHEP 09 (2025) 005,
Large u to enhance GW




How to describe a hot PYM system?

A simpler system: pure gluon system of PYM
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https://inspirehep.net/authors/1015729

How to describe a hot PYM system?

Bird view of the hot PYM system

J.O. Andersen, E. Braaten,
and M. Strickland, 1999
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How to describe a hot PYM system ~(T,,4T,)?
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Statistic viewpoint for thermodynamics: Weakly

interacting quasi-gluon gas, with mass M, (T)?

V. Goloviznin and H. Satz 1993;
4872 A. Peshier, B. Kampfer, etc., 19
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Does not involve the

order parameter
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How to describe a confinement PT?

order parameter: traced
Polyakov loop (PL
@)
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How to describe a confinement PT?

To get a Zy-invariant
Landau free energy L[]
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U,T) =

description

of confinement PT!
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PYM with dynamical quasigluon mass

Modern picture of Yang-
Mills vacuum medium:

1] of gluon fluctuation
&

E) gluon

propagates in such a vacuum gains a

dynamical mass

Towards the massive PYM in the thermal QFT
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PYM with dynamical quasigluon mass

Junguo, Zhaofeng Kang & Jiang Zhu, PRD23

Quasigluon massive PYM
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provide a way to perturbatively calculate
he free energy from deep UV to deep IR?
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VIN?

PYM with dynamical quasigluon mass
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show unified

behavior for N?
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Usual bubble wall velocity

In the EW-like PT, the bubble wall velocity
v,, in the plasma is relatively clear, due to
the balance between free energy difference
and plasma friction by mass changing

F pressure F back

A A




Dynamical quasipartile determination of v,

Zhaofeng Kang & Jiang Zhu, 05 (2025) 056
Calculate the momentum

transfer of incident | @
narticles from both sides.

determining the distribution
function fy, is crucial




Dynamical quasipartile determination of v,

Zhaofeng Kang & Jiang Zhu, 05 (2025) 056

Non-ideal fluid
with an imaginary

chemical potegtial

Jwia(vw, p,z) = 1/(exp B[y(E + 1

(A,) changes the quasigluon %

dispersion relation thus
momentum change

(po — pa)” = P> + M7,
( )2 = |p)? A =/ (po — pg) — [PI* —mP= /(po — p@) — [pl> — m?
po — pa)” = |P1%.




Dynamical quasipartile determination of v,

Wall velocity in low v, expansion

Fw
A

d3—'d

Zhaofeng Kang & Jiang Zhu, 05 (2025) 056

dpz

/ 21

2
1)p?

f(po)lf (po) +

+ vwﬁ/

-

27)3 \/|ﬁd|2 _~_]\/j2

f(po)[f (po) + 1] (P — p%)?,

0.006 ————————————————————— 0.006
o005  TT=== N=3 N=7 ] 0.005 L0 — N=3 N=7
N=4 MN=38 J N=4 N=38
0.004 N=5 0.004F N=5
N=6 _ I N=6
o 0.003f
n.002fF
_ 0.001F
L 'Q o' L% RO e, L) . U_ﬂnu_ﬁ‘ﬁﬁ_| L P
0.01 0.02 0.03 0.04 0.05 0.00 0.01 0.02 0.03 0.04 0.05




&/ — NI\ Y



	幻灯片 1: Dynamical quasigluon
	幻灯片 2
	幻灯片 3: What are the phases of strongly interacting matter? 
	幻灯片 4: How to describe a hot PYM system?
	幻灯片 5: How to describe a hot PYM system?
	幻灯片 6: How to describe a hot PYM system 下标 基线 , ~ 左圆括号 大写 T , 结束 基线 , 下标 c ,4 大写 T 下标 c 右圆括号 ?
	幻灯片 7: How to describe a confinement PT?
	幻灯片 8: How to describe a confinement PT?
	幻灯片 9
	幻灯片 10
	幻灯片 11
	幻灯片 12
	幻灯片 13
	幻灯片 14
	幻灯片 15
	幻灯片 16
	幻灯片 17

