Spin structuresin inhomogeneous fractional quantum Hall systems
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Motivation « to filter out finite size effects: average triply (nearly) degenerate ground state Homogeneous system + Zeeman term
6 electrons, ground state, (H,,) = 0.0005p.p., (H,) = 0.0005p.p.
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« scattering on domain walls = increased resistance
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Model (homogeneous systems) e There is a transition from a spin unpolarized (S= 0. S; = 0) state to a
fully spin polarized state (S= Ne/2,S, = Ne/2).

« homogeneous infinite 2D electron gas
g g = Spin polarization changes abruptly at the transition (crossing).
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8 electrons, aspect ratio 2:1, ground state, (H,,) = 0.0005p.p., (H,,) = 0.0005p.p.

ground state near S=1/S=4 crossing
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Summary

« A model inhomogeneity was proposed which makes the crossing states mix = (S) of
the ground state varies smoothly from 0to n/2 as B passes through B

Where [y;) is a projection of |)) to the subspace of all states with

Homogeneous n/m= 6/9 system

Energy levels sorted by spin Density of total spin x-component

« The absolute ground

state occurs at S=0. N ) .
o Finite size effects: suppressed by averaging the densities over the three nearly degen-

erated lowest lying states

Density of total spin (spin density):
ns(x) = (n(x) & §°)/n(x).

Density of particles with spin down (spinDown density; polarization’):

n(x) = (n() @ Py)/n(x).

« Ground states at S=0
and S= 3 have the same
structure.

o Local expectation values of (S) and (S,): response to inhomogeneity

Energy per pariicle

= mimics the underlying inhomogeneous magnetic field

T 7
total spin

= proportional to inhomogeneity strength

62 Particle densities « weak (A(S)/(S) < 0.001) for inhomogeneities which do not drastically change the

spectrum
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e Local expectation values of (S;)
5.9999
e response to inhomogeneity much stronger (xx/Xz ~ 40 at crossing)

o do not react to the ground state change

« Domain state cannot be build solely with the S= 0 and S= Ne/2 incompressible state.




