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High Pressure Fractional Quantum Hall G627 n=1.8x10°m?
Effect Measurements. 5 .

L]
The Fractional Quantum HalEffect (FQHE) is
neatly described by a model of spinless Composite 2§ - e
Fermions (CFs), allowing an interpretation as the <
Integer QHE of CFs[1]. While the simplemodel  ‘w . 3
explains the principle series of fractions centred on [| 4 75

v=1/2 and 1/4, it icomplicated fon>1 as electrons of . 252 T *

both spin states will be present. tlis experiment we , , , . . L

used hydrostatic pressure to redtite Landég-factor 0 2 4 6 8 10 12 14

and sotest theconsequences aficluding electron spin Pressure (kbar)

into the picture. Figure 2:Contrast the reduction in FQHE energy gap

We measuregy, andp,, under highpressure using a Wwith pressure for the=5/3 and 7/5 fractions with the
15 kbar pressure cell in a 30mK dilution fridge andconstant values for=4/3 and 8/5.
17T superconducting magnet [2]. At ambient pressurg,
the GaAs-GaAlAs heterojunctionhad an electron
density of 3x16°m? and amobility of 312nf/Vs after
photoexcitation. By 13.4 kbar, wher&.p theory
predicts g-factor will be reduced by 75%, ttiensity
was halved but the mobility was unchanged..

level width.) In figure2 it can be seen
guantitatively that decreasing the spin splitting (by
increased pressure) caushe odd numerator fractions
at v=5/3 and 7/5 todecrease irstrength relative to
those at 4/3 and 8/5.

) . . This is consistent with experimenthat show an
_The effect on Py _Of changing pressure is shown in increase in strength of thedd numerator fractions
figure 1 forthe region centred om=3/2 at 40mK. It v " e spin splitting is increased, either by

can beseenthat while the v=2 minimumdue 10 @ i creasing the electrordensity [4] o tilting the
Landau gap is unchanged;1 becomes much narrower magnetic field [5].

as the pressure increase®l the spin gap ieduced. A The results are explained by considerome set of
change in the fractions caiso be seen. Initially 4/3 g energy levels for eachpin state. Foreven/odd
and 5/3 have similar strengths and there is a strong 7/g,merator fractions there are amen/odd number of
As the pressure increases 4/&ssentially unchanged, occupied CF levels sthie Fermilevel then eitheties in
but 5/3 gets much weakend by 13 kbar isctually 4 quasi-Landau gap (even) or inspin gap (odd).
subsumednto the 8/5 fraction. By treating teQHE  \yhen the g-factor is changed ace thesizes of the

can measure thenergy gapbetween CF level$3].  fractions.

(This is betterthanusing activation measurements for At the highest pressures, where thgfactor
weak features as it yields an energy differebesveen  gpproaches zero, veeeotherevennumerator fractions
the centres of thenergy levelsinddoesnot depend on  g,ch a5)=2/3. 4/3, 4/5 and 6/5 are enhaneetile the

odd numerator fractions aresuppressed.This is

100 . . . . . T consistent with removal of the spaegeneracy. The
G627 40mK y ‘ newly emerged4/5 and 6/5states shouldthen be
an | 0o regarded as 2/5 and 3/5 states of the degenerate system.
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