nea= T = {{Exp[B* (J+H)], Exp[-B*J]}, {Exp[-B*J], Exp[B* (J-H)]}}

oz {{e®E, e IB), (T8, el-HI E])
nesi= Eigenvalues[T]

1
out[25]= {— e Jh

eJ/SJr(H+J)/3+(EJ/3+(H+J)B_\/_4 <—1+(E4JB) + (_eJ/SJr(fHJrJ)B_(EJB+(H+J)B)2 J,

1
2 e IB

2

eJB+(H+J)B+QJB+(H+J)B+\/_4 <—1+(E4JB) + (_eJBJr(*H*J)B_eJB+(H+J)B)2 J}

nee= Eigenvectors [T]

Out[26]= { {

7(EJ/3>+(7H+J) B 4 e;[/_’>+(H+J

N |-

{

4 (71+e4J/3> " <7eJ/3+(fH+J)/37eJ/3+(H+J)/3>2 , 1}’
(

MJ
{(EJ/3+(H+J)B+@JB+(H+J)/S+\/4

71+e4J/3> N <7eJ/3+(fH+J)/37@\1/3+(H+J)5>2 , 1}}

N |

ine7= U = Transpose [Eigenvectors[T] ]

out27)= {{l [_(EJ/3+(H+J)/3+(EJ/3+(H+J)B_\/_4 (_l+e4JB> + (_(EJB+(7H+J)B_(EJB+(H+J)/3)2 ,
2
l (_eJ5+(H+J)B+(EJB+(H+J)B+\/_4 (_l+e4JB) + <_eJ5+(*H+J)B_GJB+(H+J)B)2 }’ {l, 1}}
2

nes= Tdi = Inverse[U].T.U // FullSimplify

oups- {{-||e’” |Cosh[2 (H-J) B] +2 Cosh[2JB] +
Cosh[2 (H+J) 3] - 4 Cosh[H 3] \/1+e4JB Sinh[H ]2 -Sinh[2 (H-J) B] -
6 Sinh[2 J 3] +Sinh([2 (H+J) B]])/ 4+/1+e*7¢ sinn[Hp)? )) 0},
{0, el P

Cosh[2 (H-J) 8] +2 Cosh[2J 3] +Cosh[2 (H+J) B] +

4 Cosh[H 3] \/1+@4J’3 Sinh[H ]2 -Sinh[2 (H-J) ] -
6 Sinh[2 J 3] + Sinh[2 (H+J) /3]])/

4\/1+@4J58inh[HB}2 )}}

ngoj= Tr[Tdi] // FullSimplify

ousol- 2 €7 P Cosh[H ]

ng1= Tr[MatrixPower [Tdi, n]] // FullSimplify

n

n
ouzt= | e’ P Cosh[HB] -e 9P x/l +e*9P ginh[H B]2 ) +

e’f cosh[HB] +e P x/l +e*7Pf ginh[H B]2
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In[32]:= S = {{l, o}r {OI _1}}
oupez= {{1, 0}, {0, -1}}

ng3= Tr[S.U.MatrixPower [Tdi, n]. Inverse[U]] // FullSimplify

1
out[33l= — 278 sinh[H ]

\/1+e4J5 Sinh[H ]2

n
e’f cosh[HB] -e P \/1+@4J’3 Sinh[H 3]? ) -

e’ f cosh[H B3] +<e’JBx/1+e4JBSinh[H/3]2 ) ]

1 n
w7 Limit[- e27B sinh[H B] ((eJB Cosh[HB] -e™7# \/1+e4‘”3 Sinh[H ]2 ) -

\/1+e“/3 Sinh[H ]2

(e”‘ Cosh[HB] +e™ 7P \/1 +e*9B sinh[H B]2 ] ), J-> 2]

1
outerl= - e*f sinh[H 3]

\/1+e85 Sinh[H ]2

e?f Ccosh[HB] - e 2P \/1+e8/3 Sinh[H ]2 ] -

e?P cosh[HB] +e 2P \/1+e8/3 Sinh[H ]2 ] )

1 n
nze- Limit |- e*# sinh[H ] [{e” Cosh[HB] -e 28 \/1 +e®?f sinh[H ]2 ) -

'\/l+e8/3 Sinh[H ]2

(e” Cosh[HB] +e 2P \/1+e8f3 Sinh[H 3]2 ] ], n-> 100]

1
out[28]= — e*f sinh[H ] (

J1+etfsinn(Hg)?

100
e?f cosh[HB] - e 2P \/1+e83 Sinh[H ]2 J -

100
ezBCosh[HB]+e’2’3\/1+e8/jsinh[HB]2J J

1
in2o)= Limit [— e*” sinh [H B]

'\/1+esﬁsinh[l~l/3]2

100
[ezBCosh[HB]—e'zﬁ\/1+e8’3$inh[l{/3]2) -

100
(ezBCosh[HB]+e'2'3'\/1+‘58,351nh[nf3]2] ],/3—> 0]

out29l= 0

n

1
In[34]:= Limit[ e?7B sinh[H B] [(e” Cosh[HB] -e7# \/1 +e*7# sinh[HB]?

\/1 +e*?B sinh[H B]?

[e”Cosh[n/s] +e 7B ‘\/1+e4"’3 Sinh[HB]2 ) ], H- 0]

outz4= 0



