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Introduction

A resonance in the microwave conductivity spectrum of a high magnetic field insulating phase of a two
dimensional electron system (2DES) is understood as evidence for Wigner solidification of the carriers [1].
Interaction between the carriers causes their motions to be correlated, so that the disorder potential is averaged,
and the resonance, known as a pinning mode, is sharper than it would be if the carriers could oscillate
independently. Here we study samples in which the 2DES resides in Al,Ga,.4As, with controlled, small x. The Al
are randomly distributed, and the essentially point like potential produced by an Al atom is known [2], so we have
an excellent understanding of the disorder potential.

For low-disorder 2DES within the Landau-filling (v) region of the integer quantum Hall effect, just above and
below integer v, pinning modes have been studied earlier [3], and were ascribed to Wigner solidification of
guasiparticles and quasiholes. The present work focuses pinning modes of the controlled-disorder samples near

v=1.

Experimental
We calculated real diagonal conductivity Re oy from transmission-line spectroscopy [1] data taken in SCM 1.

Results and Discussion

Figure 1 shows the spectra on either side of v=1. Resonances are present but evolve differently with v, for
the quasiparticle and quasihole insulators with v respectively above and below 1. The resonance extends down to
the high v edge of the 2/3 fractional quantum Hall effect (FQHE) and reemerges shifted downward in frequency
for v just below 2/3. The v-range of the downward-shifted resonance, between 2/3 and 3/5, matches that of a
reentrant quantum Hall effect observed earlier in dc transport [2].

An explanation of the resonance in these materials will likely require significant modification of existing
pinning theory [4], likely including both correlation and localization effects.
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Figure 1. Image plot of diagonal
conductivity (Re o4 ) spectra of 2DES in a
sample with x=0.85 %, on frequency- n

i plane. Sample density is 2.4x 10 **/cm™.
Red line shows Re o,, Vs v, and refers to
right vertical axis.
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