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Unitary transformation.



Fermions + Bosons
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What if ¢ was a complex number? When we take the Hermitian adjoint there will be a problem.

We need some algebra. Bosons:

b, bl.ba] = bi,[bi, b,\/} = — bl dan
Fermions:

{c;, c;,c,\/} = c;c;,c,\/ — c;,c,\/ c; =

=— CI\/CI\C)\/ — CI\/ C CI\ =— cf\,((;»\r — c,>/c1) — ci/y/rc; =— c;,
Thus, for both bosons and fermions,
[al, na]=—al dan
HI|\)=ex|\) (single particle Hamiltonian):
Hiny, na, ..., nk) = (n1e1 +noga + - + nger) [Ny 0y M)
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Second quantisation.



Bosons
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In real space representation:
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Interactions
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This is normal ordered.

|0) = zero particles
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Interacting Hamiltonian
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free part interactions

Fourier transform
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