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Ĥ =
1

2

∑
q

vn(q)ρ̄(−q)ρ̄(q), with vn(q) =
2πe2

εq
[Fn(q)]2

ECRYS 2005, August 22-27, 2005 – p. 7/1



Effective Model

Hamiltonian of interacting electrons in fixed LL
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M=7

Wigner Crystal Bubble Crystal Stripe Phase

Hartree-Fock approximation of the model
[Fogler et al., PRB 54, 1853 (1996); Moessner and Chalker, PRB

54, 5006 (1996)]

〈ρ̄(q)〉 plays role of order parameter
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At ν̄ �= 1/(2s + 1): quasiparticle/-hole excitations (CFs)

Eq−l
coh (n; s, ν̄) = ELaughlin

coh (n; s) + [ν̄(2s + 1) − 1]Δn(s)

Δn(s) calculated in Hamiltonian theory of the FQHE

[Murthy and Shankar, RMP 75, 1101 (2003)]
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Results (n = 2, with impurities)
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Phase Diagram – Electronic Model
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What about Lowest LL?

Re-entrance of Fractional Quantum Hall Effect? See poster
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Insulating electron-solid phases (Wigner Crystal,

Bubbles) and stripes

Formation of phases due to strong correlations

First-order phase transitions between

Bubble phases with different electron occupation M

→ mixed phase (micro-wave experiments)

Bubble crystals and quantum liquids
→ hysteresis in Hall resistance expected
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