
→ Recipe to compute <4. ITCH > :
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Liii ) (4.144-1) = detlñcts ) .

→ Analogous calculation for bosons in states <alp> =Sq,
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→ Work around for Gaussian bosonic states :
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Aa . 4 Mean Field Theory
• Basic idea : Reduce an interacting many

- body
problem to effective one - body problem by approximating
the effect of all other particles

with a mean field

potential seen by the individual particles.

• Consider the paradigmatic example of a spin -1

Heisenberg model on a d-dimensional hyper cubic

lattice (with z = 2d nearest neighbors for every site)
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- Express Éi as a sum of its thermal expectation value



(E) and the deviation from this average :

I. = (E) + Ssi ,
with Ssi Si- LI > .

- Neglecting quadratic terms in S - fluctuations yields :
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- Replacing LE > by free parameters in ; yields :
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satisfied for all i only if |(§j>µ==ÑJ⇒
(self - consistency)

- Simplest practical implementation : Iterative

E) start with randomly chosen parameters {ñj };
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- Two analytically solvable examples :

(a) Ñj = Ñ (homogeneous ferromagnet)
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⇐ m =3 tanh ( 1372¥)
.

→ Expand around in -- o to find critical temperature
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