Hydrodynamics of Electron-Hole Fluid in Mesoscopic GaAs Channels
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A novel spectroscopic method was applied to study the hydrodynamics of electron-hole fluid. Scanning photo-
current microscopy and time-resolved micro-photoluminescence were used to examine strongly correlated elec-
tron-hole plasma formed in a high-mobility n-doped mesoscopic GaAs
channels. We address our investigation to the diffusion of holes photoin-
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magnetic field induced breakdown of electron hydrodynamics is observed. Recombination time (ns)

Additional evidence of the viscous nature of the studied electron-hole fluid ~ Fig.1. (a) Image of the channel and
is the observed increase in the recombination rate with increasing tempera- ~ écombination time measured paral-
ture, which is similar to the decrease in the electrical resistance of viscous lel and (b) perpendicular to t.he
. . . channel at 4 K and 25 K. Open cir-
electrons with temperature. Moreover, a nearly uniform and parabolic Ha-  .jos show recombination time
gen-Poiseuille diffusion velocity profiles depicted in Fig.1(b) were ob-  measured in a 1 T magnetic field.
served at 4K (Drude diffusion) and 25K (hydrodynamic diffusion flow), Calculated recombination times are
respectively. It is shown that in agreement with a theory, the magnetic field ~ shown by dashed lines.
strongly suppresses the viscosity of the electron-hole fluid [2,3].
more, the transformation of Poiseuille diffusion into Drude diffusion with increasing laser pump power was dis-
covered and as a result, an optical analogue of the Gurzhi effect was observed [4].
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