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Motivation.
Study the effects of the electron-electron interaction in

quasi-bidimensional systems.
D I
H = =+ — :
Sy

Two ways of favoring the potential energy against the
kinetic energy:
a) applying magnetic fields (fractional quantum Hall

effect). \
B=0 B0

Cp

l’hwc/z

b) lowering the electronic density (F. Bloch, 1929).

Z. Phys. 5%, 549142



Monolayer (Hartree-Fock approximation).

1+m?2 42 ne’
EHF r" ) _ . 1 ‘ . 2 + ]_ — 2
(0, m) r2 . 3mrg (@4 m)+ (1 =m) ) 2a'e
where
n = ny +n; (electrons/unit area)
m,——--rn'T__nl —1<m<1
— nr+n
ro 1 . EhZ o
rp= 10 n=—; a" = — =~ 100N(GaAs)
a s m-e

The transition paramagnetic — ferromagnetic oc-
curs when |
3

E%¥(n.0)— EfF(n,1) =0 —r, = ~ 2.01

For GaAs, 7, ~2.01 — n ~ 0.8 x 101 /em?,
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Bilayer (Hartree-Fock approximation).

Ruden and WU, Appl. Phys. Lett. 59, 2165 (1991).
Conti and Senatore, Europhysics Letters 36, 695 (1996).
Zheng, Ortalano, and Das Sarma. Phys. Rev. B 55
4506 (1997).

EHF(n‘la mi, ng, m2) =

" i}
1+ m% 4/2 nqe?
— 1 24 (1 —my)?

r§1 3nry (( +m1) +( ml) ) 2a*5+
1 +m2 42 5 9 ] noe?
— 1+ + (1 —
rl, 31 (U 4m2)* + (1 —my) ) 2a*e

2
2meld (nl — nz)
Ebarrier 2

Minimize EHF(nl, mi, N, mg) with respectton, my, 9, M.

Constraints: 0 < n; < 2n, ny +ny =2n, 0 < |my| < 1.
Ny n,

m, m,
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Density (10"° cm™)
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