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abstract motivation

We propose a method for a smart control of turbulent states by modifying the exci- The model: Travelling wave solution
tation energy cascade of turbulence. The method is based on the asymmetric cou- 0A i (1= 1412 A+ (i 4 d) VA + iV DA T
pling between the spatial excitation modes by non-Hermitian potentials [1]. The uni- o =a- 'a)< B | l ) +(i+d) +iVen D) AW = (1-dk) e

directional coupling towards larger (smaller) wavenumbers increases (reduces) the

energy flow to turbulent states, and thus influence the character of turbulence. The

study is based on the Complex Ginzburg-Landau Equation which is an universal

model for pattern formation and turbulence in many different systems [2]. We show

that the enhancement or reduction of the turbulence is indeed governed by the intro- x
duced direction of the energy flow, depending on the phase shift between the real and

imaginary parts of the temporal oscillation of the non-Hermitian potential.

General scheme of excitation energy cascade of turbulence The potential: 1D turbulent spectrum
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The general potential:

V(x, 1) = cos (gx) ["lu €08 (Q) +imy cos (1 + ¢/)] maps of the second momentum taming of the turbulent spectrum
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Generalisation to 2D
V(x,t) = V(r) [m, cos (Q1) + m, cos (Qz + ¢,)]
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,'5_ - Non-Hermitian potentials periodically modulated in
2D turbulent 2 space and time can inlfuence the exitation cascade
spectrum mechanism in turbulence.
o - We are able to regularise the spectrum and oppositely,
c it . .
g enhance turbulence by shifting the real and imaginary
‘é’_ part of the temporal modulation.
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§ - We prove this idea on the Ginzburg-Landau equation
% for 1D and 2D systems.
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- The proposed turbulence control method could be im-
plemented in different systems for being proved in a
universal model.
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