
Mean field Theory of Ahantwm Phase

Transition in the 12 Transverse

field Tsing
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The actual Hamiltonian is :

H= - J ? oi2riI - h ?oi×

within the mean . field theory , we replace

the interaction term ( i - e. the J torn ) as .

of oil
,
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Further we assume a

homogeneowhsolahon< on ? > = m + i
.



The mean . field Hamiltonian becomes
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we would have
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energy is
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Doing a taylor expansion in m
,

One obtains
,
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This has exactly the same form

as the Landau free energy for

the Tsing transition !



the:c:
Thus .

within the mean - field theory ,

the sym .

is spontaneously broken when

h < ZJ .

Ordered phase h=zJ
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'
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no .

An alternate method is to find m

self consistently ,

mz < 401 of 1%7 where

1407 is the mean - field found statue
.



< 401 OF lyo > = 2-m=

JEFF

⇒ m = Z-m=

team

⇒ ( zjm )2 + hf = (2 J )2

⇒ m2 = ⇐JT - tf

¥

⇒ m = ± #
( ZJ ]2

They ,
m vanishes above the critical

ratio ( ¥ )
a

= 2
, as also

seen above using the Landau
theory.


