Microscopic states of ideal quantum gases (o

N
Hamiltonian: fIN = Z }Alg.
=1

1-particle eigenvalue equation: h|k,) = e/|ky).

N-particle eigenvalue equation: fIN|k1, ., ky) = Enlky, ... ky).

al h2K2
Energy: En = E €, €= ¢
=1
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N-particle product eigenstates: |ki,...,ky) = |ki)... ky).

Symmetrized states for bosons: |ki,. .., ky)).
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o N =2 |ki, ko)™ = — (ki) |ko) + |[ko)|k1)).
k1, ko) \/5(| 1)[k2) + [ka) [ki))
Antisymmetrized states for fermions: |ki, ..., ky)@.
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o NV =2: |k17k2>(A) = \/§

(k1) [ka) — [ka)[ki)).

Occupation number representation: |ki,...,ky) =|ny,ng,...).

Here k; represents the wave vector of the first particle, whereas n, refers to
the number of particles in the first 1-particle state.
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e cnergy: H|ny,ns,...) = E|ny,ng,...), E= anek.
k=1
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e number of particles: N|ny,ng,...) = N|ng,ng,...), N= an
k=1

€s: energy of particle /. ex: energy of 1-particle state k.

Allowed occupation numbers:

e bosons: ny =0,1,2,...

e fermions: n, =0, 1.



