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=\ ADbstract

The directed electron transport in the spatially-periodic asymmetrical system — called “ratchet” — Is under study. It is a system of two-dimensional electrons
(2DES) formed in the semiconductor heterojunction and driven by the external linear-polarized microwave irradiation. The spatial inversion symmetry of the
system Is broken by introducing of artificial periodic array of asymmetric antidots shaped in semi-disk form. The directed electric current of few YHA has been
observed under the microwave Iirradiation. Polarization experiments show that this current is determined by symmetry of the antidot array, that's accord to
the theoretical predictions. The effect proved to be quite rigid and uniform, having no dependence on material, but on geometry of the system only.
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Such systems have received the name “Brownian motors” or “ratchets”. Two main ingredients are: symmetry breaking and energy input.
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irradiation polarization. with temperature linearly, while the rectification

Follow the figures’ captions to understand the measured results... signal at zero MF keeps its value quite stable
untii 50 K, and then, dumps fast at higher
temperatures. The explanation for this rough
change of the behaviour is following: at T > 30 =
40 K the mean free path, connected with
background scattering by phonons, becomes
comparable with lattice mean free path, so,
“ratchet” disappears at 50 K.
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In conclusion, let us emphasize that the fact of observation of the “ratchet” effect in the lattice with period 1 um at temperatures close to the liquid nitrogen
means that, in principle, it is possible to observe “ratchet” rectification at room temperature. For this aim it just necessary to fabricate such a lattice with
smaller period (about 0.1 = 0.2 um), that will be possible in nearest future. It gives the good perspectives to use observed effect in fabrication of principally
new kind of electromagnetic radiation detectors, operating in unusually wide frequency range 1 = 1000 GHz and in such way capable to cover both
microwave and terahertz ranges.
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