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Typical time evolution of the gluon occupation number in a weakly-coupled
Bjorken-expanding plasma at early times

f(p;7)
*
\ |
C(TS) f f
_ J \ _ , ‘ . - /\\ A Z C(@)
l)Z S N—" — | o N NS ~ o~
_ / \ S~ :
— If you want to learn more:
< . >
\ ground state dominance
_ dlogC
= dlogt
Fixed Point: y = const.
time-dependent scaling
< >
< >
13 Ts = TRedu Tpp universal scaling T

THydro

Summary

- The bottom-up thermalization scenario [1] has been central to our understanding of hydrodynamization in the effective kinetic theory of QCD.
- In practice, studying this process has required intensive numerical calculations, and emergent structure has been revealed by doing so.
- We now have an intuitive framework [2] to understand the bottom-up thermalization scenario, which explains:

1. why this out of equilibrium gas of quarks and gluons quickly falls into an attractor solution, and

2. the deviations from the original BMSS scaling exponents on the early-time attractor of the bottom-up scenario.

Adiabatic hydrodynamization Early-time kinetic theory
Consider a system described by the evolution equation We use the small-angle scattering approximation of the gluon collision ker-
O, 1) = —H(7)|sh) . (1) nel [5], neglecting number-changing processes. Furthermore, we assume
| | ' o that (p2) < (p?) and f > 1, with which the kinetic theory simplifies to
H(7) has instantaneous eigenstates |n(7)) with eigenvalues E,(7). D, - ,
If adiabaticity 2 < |E,—Em| Ym # n holds, then the ground state will dominate Ot = 20p.F = AmasNeleo[Tllalf[VpT @
after a transient time: where I[f] = [o(1+F)f, (colf] = In (B2) ~ J1n (£3)).
v) = an(r)e” ! E n(r) ~ age ) F9|0(r)), (2) We proceed by finding the instantaneous ground state of (4), and use it to
n=0 solve for the scaling exponents of the attractor of the first stage of ‘bottom-
thus reducing the number of active degrees of freedom of the system — up’ thermalization [1]. See [2] for details.
We can understand the emergence of attractors! _ _
For more on this see Rachel Steinhorst’s talk (Initial State session, Sep 5 Resu |tS COm pa rson W|th QCD
5:10 pm), as well as [3]. . . .
effective kinetic theory
Resu |tS Sca | 18 g expO ne ﬂtS The scaling exponents provide a qualitative description of QCD effective ki-

netic theory and reproduce its late-time behavior [6].
The attractor of this early-time theory has a scaling form:

o o o Flow equations [2] (solid) versus QCD EKT [6] (dashed)
f(pl’pz’ 7_) _ ef a(r’)dinT fs(ef B(T)dlnTpJ_7 ef fy(T)dlnTpZ) . (3) | | |

1.0
This theory has the sum rule a« = v+ 25 — 1. See the figure below for the 0:
dynamical evolution of ~, 5.
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" o ' For these initial conditions, f(7)) = (00/92%) exp (—(p% + £%p2%)/Q2), both theories
0.0 ///7%’7’7’7’7’74/—7’—% agree that v =~ 0.29 at 7 = 100. This logarithmic correction to the time de-
: //// _ !anep;j]ence of the scaling exponents has been further verified more generally
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for an alternative approach on flow equations for early-time kinetic theory.
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