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Spins like to point in the same
direction means IT is good

Ifor Tf is bad

" ferromagnetic
" Id is good

M total magnetization in 2- direction
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M Call up ) = NM
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m magnetization per spin
as MIN ← from - I to l
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phase transition → charge in order param .
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Isirgmodel before 3d spins on

simplestmodel
a 3d crystal

Id spins on a Ld lattice
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1) like to align w/ field
Eiichi - hs ; g

- hk if spin up

hlz if spin down



2) Spins like to align with neighbors
just look at nearest neighing
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Eneighbar = -Tsi site
= { - she aligned

+ Jae not aligned
J > o ferromagnetic
Joo antiferromagnetic
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{Si} a particular configuration
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for a particular arrangement
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<s> = toast dIQOh
1-→ x Q = 2N ← constant

Ls>+→x = O

N

J= o
, E = -Z h Si
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each site is independent
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What about J so

• problem is exactly solvable in Id

w/ matrices

• exactly solvable in Zd

3d and higher Cdc x)

in Zd & higher , there is a

spontaneous magnetization transition
in Id ,

there isn't Ican 't be
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lose entropy
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