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↳ Merwin - Wagner theorem tells us
that AFM order

transition at finite T cannot happen in
ID
.

↳ General rule of thumb : Mean - field theory is good
in high spatial dimension ( high coordination number E)

for small to
moderate interactions
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• Generic structure of mean - field decoupling :

H = Ho 1- §, Riri Oioj
t
solution

known

- Define fog = Oj - (Oj>
and decompose Oj=L0j> tfoj

- Approximate foioj.gg?iC0i7-C0i7Oj-CoiK#f-
- Replace { (o ;> } ; by free parameters {Wi } ;

→ It = Hue ( {wi } ) = Hot §,
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With 2- = Trl e-
PAME) and F = - ¥ log Z , we get

Zug. F =D Kj ⇐ |Loj>µ,==wjVT✓
[self - consistency )

• Complementary approach to mean field theory :
Variational optimization within the space of uncorrelated
states ( see part c) *

• Bose - Hubbard model in Gutzwiller approximation 14.
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- Basic idea : Perform mean-field decoupling of the kinetic
term bit bit 4. c. to describe superfluid to Mott transition.



- Gutzwiller ausatz : 14> = IT Holi > with Idi > = Efi" In>⇒
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- Represent MF - Hamiltonian in local basis In>"÷Ñoig
goccupatiouuaml.EC

Ln / Hm ,=-µÑ / m> = - z] ( run-in funny + Mtn ,m→Y*)

chénnical + U-zhln-bfn.m-mnfn.in .
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- Practical MF iteration :

E) Choose initial random value for 4 .

>

Iii ) Solve for the ground state of Hui
-nñ and

compute EYE fn*fn⇒= :& .

n = 0④i1 Update 4 = Ñ in Hmt
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↳ Converge results upon increasing nma
,
(cutoff in

boson number )
• Experimental observation of superfluid to Molt transition :

M .
Greiner et al . Nature 415

,
39 (2002) .


