PROBLEM SET 5
Physics 219A, Spring 2014
Due Wednesday, May 28

[1.] Show that the projection operator T4(S"|Ss, S2,S3) for the majority rule for the three
site cell discussed in class can be written explicitly in the form

Tb:-;-(1+S'(A(Sl+82+83)+u51525’3))

for some values of A, z. Use this expression to calculate the same RG equations as we derived
in class, for the two cell approximation with B = 0. It helps if you write

5152 — coghJ (14515 tanhj)
and use the same ideas as in the high T’ expansion.

[2.] Any T} of the form above should give a RG transformation, since ) o Ty = 1. In any
approximation scheme, the results will depend on p and A. Take the case p = 0 and calculate
how the fixed point J, depends on A. If you adjust X so that J, is at its exact value 0.275 -
how well do you do on the critical exponent »7
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CODE TO DO RG FLOW FOR TRIANGULAR LATTICE ISING
(PROBLEM SET 5)
[x] WRITTEN
[x] COMPILED
[x] CHECKS AGAINST MAJORITY RULE CALCULATION
FOR lambda = 1/2 mu = -1/2
J rgtril.f rgtriangular.f
0.1 0.061355 0.061355
0.5 0.593880 0.593880
[!] ANALYTIC FORMULA HAS (SMALL) DIFFERENCE WITH NUMERIC
PROBABLY MISSING SOME TERM IN EXPANSION.

DECLARE VARIABLES

OO0O0O0O0O00OO0O00O0

(@]

implicit none

integer Slp,S2p

real*8 lambda,mu,betal,betalp
real*8 Aexpbetalp,Aexpmbetalp
common/tbparams/lambda, mu

real*8 AAexpbetalp,AAexpmbetalp,c,t

C INPUTS

write (6,*) 'enter lambda,mu,betal’
read (5,%) lambda,mu, betal

c CONSIDER THE TWO CASES WHERE BLOCK SPINS ARE Slp=+1 S2p=+1
c AND Slp=+1 S2p=-1

Slp 1
S2p 1
call doblock(Slp,S2p,betal,Aexpbetalp)

Slp 1
S2p -1
call doblock(S1lp,S2p,betal, Aexpmbetalp)

C COMPUTE NEW COUPLING CONSTANT

betalp = 0.5d0 * dlog(Aexpbetalp/Aexpmbetalp)

write (6,*) ' sum done numberically '
write (6,990) Aexpbetalp,Aexpmbetalp
write (6,990) betal,betalp

990 format(2f12.6)

C NOW CHECK THE ANALYTIC CALCULATION IN THE SOLUTION SET

dcosh(betal)
dtanh(betal)

C
t

4.0 *
2.0%t**6
8. 0¥ t**2

16.0%L**5

+

14, 0%t**3

14.0%t**5 + 4.0%t**6 ) )

AAexpbetalp = c**8 * 2,0%*g
{ 1.0 + 3.0%t**3 + t*x*4
lambda**2 * ( 2.0*t

20, 0xt**4
2.0%t*x*7
lambda*mu * ( 4.0*t**2
20.0%t*x*q

t**7 +
16.0%t**3
8.0*t**p

OUTRWN

A=t
+ 4+ +
+ +

AAexpmbetalp = c**¥8 * 2.0*%*6 / 4.0 *

1 ( 1.0 + 3.0%t**3 + t*¥*x4 4+ 2, ,0%t*¥¥g + t**7 -
2 lambda**2 * (  2.0*t + 8.0%t**2 + 16.0%t**3 +
3 20.0*%t*¥*¥4 + 16.0*t**5 + 8.0*%t**6 +



2.0%t**7 ) -
lambda*mu * ( 4.0%t**%2 + 14,0*t**3
20.9%t**4 + 14, @*%t*¥5 + 4,0%t**g ) )

oul

betalp = 0.5d@ * dlog(AAexpbetalp/AAexpmbetalp)
write (6,*) ' sum done analytically '

write (6,990) AAexpbetalp,AAexpmbetalp

write (6,990) betal,betalp

end

c DO THE SUM OVER ORIGINAL SPINS GIVEN BLOCK SPIN VALUES

subroutine doblock({Slp,S2p,betal,Aexpbetalp)
integer S1,S52,S3,54,55,56,S51p,S2p

real*8 lambda,mu,betal,betalp

-real*8 betaE,Tbl,Tb2,Aexpbetalp
common/tbparams/lambda, mu

Aexpbetalp = 0.d0
do 160 S6=-1,1,2
do 150 S5=-1,1,2
do 140 S4=-1,1,2

do 130 S3=-1,1,2
do 120 S52=-1,1,2
do 110 S1=-1,1,2

C COMPUTE ENERGY

betakE = betal * ( S1*52 + S2*S3 + S1*S3 +
1 S4*S5 + S4*S6 + S5*%S6 +
2 S3*S4 + S3*S5 )

c MULTIPLY BY Tb(S|Sp) AND ACCUMULATE

Thl = 6.5d0 * ( 1.d0 + Slp *
1 ( Lambda * ( S1 + S2 + S3 ) + mu * S1*S2*S3 ) )
Th2 = 0.5d0 * ( 1.d0 + S2p *
1 ( lambda * ( S4 + S5 + S6 ) + mu * S4*S5*S6 ) )

Aexpbetalp = Aexpbetaldp + Tbl * Th2 * dexp(betaE)

110 continue
120 continue
130 continue

140 continue
150 continue
160 continue

return
end



