


~ession s : Solutions

The Ising model in1D is H = - J [Sisit-hsi

z = [ eB]Isisix-hs
ESi]

Let's course grain : We do not touch the even sites,

and we sun over the old ones
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How does this compare with the original Ising model before

carse graining ?
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If we want to write the coarse-grained expression as

a new Ising model
,

we have to match there is
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Here we have changed zi-i since only the ever sites

have remained

We can match the conditions case by case
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From here we can start solving
the equations

· divide the first by the third :
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Now we have the iterative map
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Let's now focus on K
,

= 0 Chie : no field)

The two becomeequations
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Does K: =0 ? K, multiplies Si : its contribution

to the energy

depends on the

state of Si ,

It breaks the
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If h = 0 the E2 symmetry is bee
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it must be preserved by the coarse-graining

= Ki=o is the correct answer



Let's look at the other equation :

e4k = coshcake)

and let's solve it graphically (when solving graphically,
k' = 1 in the graph
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Where do they intersect ?

kz = 0 => By = 0=
k= = by= ==To

There are no fixed points for finite Ke - no critical point !

This is correct for the ID Ising model !



What about the stability ?

Let's focus on K* 0 (T = 5)
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It is a contraction ! K
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