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Magnetic fields
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Magnetic fields and Bloch electrons

Peierls substitution:
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Tight-Binding model (no field)

Each lattice site carries a localised orbital, denoted
by |n, m).

The Hamiltonian induces transitions between
neighbouring lattice points.
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Each lattice site carries a localised orbital, denoted
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The Hamiltonian induces transitions between
neighbouring lattice points.
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Effect of magnetic field

Transition matrix element gains a path dependence:

t—t-exp (—z’iA : 1)
hc



Effect of magnetic field

Using A = Buzy:

Transition amplitude along x unaffected:

t—1



Effect of magnetic field

Using A = Buzy:

Transition amplitude along x unaffected:
t—1

Transition amplitude along y gains z-dependence:

t—t-exp (—z’%Baj : (ia))



Dimensionless parameters. . .
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Dimensionless parameters. . .
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Then, along y:
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Tight-Binding Hamiltonian (with field)

H |n,m) = Ey[n,m) +t(jn + 1,m) + [n — 1,m))
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