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Quantum bifurcation and localization in open systems 

UNN authors Ivanchenko, M.V., Denisov, S., Laptyeva, T.V., Yusipov, I.I., Meyerov, I.B., Liniov, 
A.V., Kozinov, E.A., Volokitin, V.D., Vershinina, O.S. 

We find (The 
result) 

In open quantum system dissipation can drive a disordered system into a 
steady state with tunable localization properties. This ―dissipative 
engineering‖ can create not pure but highly mixed state with desired 
localization properties. Bifurcation in modulated systems is described with a 
quantum trajectory method. 

Abstract Localization by disorder is a fifty year old phenomenon, which is still posing new 
puzzles and yielding new surprises. One of them refers to the case when the N-
dimensional quantum systems are open, i.e., they interact with their environments. 
We develop the theory of this systems with the superior number of states (N>1000) 
without the mean-field approximation but with a numerically exact realization of 
the quantum trajectory method. The asymptotic states (quantum attractors) in that 
system can be desired to be a tunable localization properties. Some ―regular‖ 
bifurcation revealed the types of triple equilibrium state, saddle-node, period 
doubling and the analogue of dynamic chaos transition. 
In a disorder-free Hamiltonian with a flat band, one can either obtain a dominating 
localized asymptotic state or populate whole flat and/or dispersive bands, depending 
on the value of the control parameter. In a disordered Anderson system, the 
asymptotic state can be localized anywhere in the spectrum of the Hamiltonian. It 
has demonstrated that the concept of dissipative Floquet maps provides an 
operational way to identify quantum attractors and estimate the relaxation time 
towards them. 
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Strange attractors in three-dimensional maps 

UNN authors Gonchenko A.S., Gonchenko S.V. 
We find (The 
result) 

We show that three-dimensional maps may have only 5 different types of 
pseudohyperbolic attractors that contain only one fixed point 

Abstract Attractor is a set of numerical values (trajectory in phase space) toward which a 
system tends to evolve, for a wide variety of starting conditions of the system. 
System values that get close enough to the attractor values remain close even if 
slightly disturbed. The attractors in the form of curves and surfaces are long-known. 
In some cases the attractors of fractal structure can be arise (which describe a 
dynamic chaos). They named as strange attractors. The basic types of strange 
attractors for two-dimensional maps (diffeomorphisms) and three-dimensional 
dynamic systems were identified earlier. The result is generalized for three-
dimensional maps. Such attractors are genuine strange attractors in that sense that 
each orbit in the attractor has positive maximal Lyapunov exponent and this 
property is robust, i.e., it holds for all close systems. 
We show that three-dimensional maps may have only 5 different types of such 
attractors, which we call the discrete Lorenz, figure-8, double-figure-8, super-
figure-8, and super-Lorenz attractors. We find the first four types of attractors in 
three-dimensional generalized Henon maps of form (x) over bar = y, (y) over bar = 
z, (z) over bar = Bx + Az + Cy + g(y, z), where A, B and C are parameters (B is the 
Jacobian) and g(0, 0) = g'(0, 0) = 0 
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One of simplest attractors. 

 

 

 

 

The classic strange attractor 
of Lorenz's type… 

 

and corresponding 
specific points and 
trajectories. 

 

Three-dimensional 
strange attractor: 

 

 

The basic types of strange attractors for three-dimensional polynomial maps (two-dimensional 
projections). 

 

 

 

 

 

 

 

 

 

 


