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Illumination of 2D electron systems by radiation detuned from a multiple of the cy-
clotron frequency can lead to vanishing dissipative resistance that is associated with an
electrical instability and spontaneous formation of domains [1, 2, 3, 4, 5]. Such zero
resistance states (ZRS) were initially discovered in high-mobility semiconductor 2D sys-
tems [2, 3], and, more recently, in 2D electron liquid on the surface of liquid He [4, 5].
ZRS should also be observable in graphene. We develop a model of the domain state in
such nonequilibrium radiation-driven 2D system [6]. The analytical solution enables us to
build the phase diagram incorporating continuous and discontinuous transitions between
the uniform and domain states in a biased finite-size system. We calculate the residual
negative resistance in the domain state and discuss the bias-induced transverse instability
of the simplest domain configurations. We also study dynamics of the domain formation
in 2D electron system on surface of liquid He [7], where the associated charge transfer can
be monitored as image charges in a properly designed system of electrostatic gates [5].

[1] I. A. Dmitriev, A. D. Mirlin, D. G. Polyakov, and M. A. Zudov, Rev. Mod. Phys. 84, 1709
(2012).

[2] R. G. Mani, J. H. Smet, K. von Klitzing, V. Narayanamurti, W. B. Johnson, and V. Uman-
sky, Nature (London) 420, 646 (2002).

[3] M. A. Zudov, R. R. Du, L. N. Pfeiffer, and K. W. West, Phys. Rev. Lett. 90, 046807 (2003).
[4] D. Konstantinov and K. Kono, Phys. Rev. Lett. 105, 226801 (2010).
[5] D. Konstantinov, A. Chepelianskii, and K. Kono, J. Phys. Soc. Jpn. 81, 093601 (2012).
[6] I. A. Dmitriev, M. Khodas, A. D. Mirlin, and D. G. Polyakov, in preparation.
[7] A. D. Chepelianskii and I. A. Dmitriev, in preparation.

TuP91


