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►The simplest chaotic partial differential equation 

►Describes various phenomena with instabilities:

• Reaction-diffusion processes  • Flame • Liquid film flowing 
down an inclined plane

►Reduced description of phase dynamics in the complex 
Ginzburg-Landau equation in the phase turbulence 

regime↔connection to 1D nonequlibrium quantum fluids. 

Brummitt and Sprott (2009)
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(2) with a smooth cutoff,
- flow equations are defined;
- KS model flows to the KPZ fixed point 
in IR;
- effective viscosity becomes positive 
and z=2−η=3/2 UVUVIR IR
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KS initial 
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IR flow
● Is z=1 regime present in KS?..
● Coexistence of  z=1, 2 and 3/2 in the (t,x) plane?..

Forster, Nelson,
and Stephen (1977)
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The NLO approximation

Flow equations 

for the dimensionless functions

The ansatz respects the extended symmetries:
1) time-gauged shift invariance
2) time-gauged Galilean invariance
3) emergent time-reversal symmetry

The NLO ansatz for the effective action: promoting the parameters to scale-dependent functions

The bare MSRJD action:
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But what about the 
intermediate scales?
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NLO evolution
on the dimensionless grid

Exact equation
C. Wetterich (1993)

NLO ansatz
(for small momenta) 2-point connected correlation function

can be found from fν,D
 κ   :

Benitez, Blaizot, Chaté, Delamotte, Méndez-Galain, and Wschebor (2009)
Gosteva, Wschebor, and Canet (2025)
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1D KPZ fixed points:

IR flow
IR flow
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Conclusions

Articles:
L. Gosteva, D. Roy, N. Wschebor, and L. Canet, arxiv:2605.23364 (2026)
L. Gosteva, N. Wschebor, and L. Canet, arXiv:2607.15784 (2026)

1. RG approach revisited

● Be careful with the sharp cutoff

2. UV and IR scaling regimes of the KS eqaution

● FRG + the two grids scheme provides the correlation 
function in a wide range of momentum and frequency 
comparable to DNS

● We defined positions of all the scaling regimes of the KS 
equation: z=1, 2 and 3/2

Codes:
github.com/lgost/FRG
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3. Zero noise limit
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