Photoluminescence of the two-dimensional electron
system in electric fields

G

- Towards realization of a dilute two-dimensional electron system-

Motivation

"

Clarifying the effect of the random potential on the
properties of the low-density two-dimensional electron gas
(2DEG) formed in undope GaAs quantum wells (QWSs).

"

PL measurements were performed while the electron
density and electric fields were controlled independently.
We clearly observed the widening of the PL linewidth with
increasing perpendicular electric fields and suppression of
the widening with increasing electron density. These
phenomena are due to scattering by the random potential
at the interface of the QW and the screening of the random
potential by the 2DEG.

{::} Impact

The contribution of the electron-electron interaction to the

2D electron system strongly depends on the electron

density at low density. Clarifying the contribution of the

random potential is important for understanding the low-

density 2DEG properties as well as for controlling the

electron spins by means of the electron-electron
minteracﬂon.

Originality
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Double-gate undope GaAs PL spectra at low temperature: PL linewidth
QW. depends on the electric field.

17 20 Electric fielc

Insulator
0 1 if!rm —

d
Flatban
-1 T /

-04 -0.2 0 0.2 0.4
V, V]

Electron density and electric fields can be controlled
by front and back gates independently.

Contact: Masumi Yamaguchi m-yama@will.brl.ntt.co.jp



