
yak =
1

2 1 + ℏ t2 γ21

ⅇ
-

ℏ x$183 y$179 γ12 1+ℏ t2 γ21+ ⅇ
-γ ℏ t2 λ11+λ21+t3 λ31-ℏ t2 γ11 γ22 -ℏ t2 y3 γ22 γ31+ⅇ

-γ ℏ t2 λ12+λ22+t3 λ32 y$179 γ11+ⅇ
-γ ℏ t2 λ11+λ21+t3 λ31 γ21 +y3 γ31 +y3 1+ℏ t2 γ21 γ32

1+ℏ t2 γ21

ℏ
2
(x$183 γ22 + x3 γ23) (y$179 γ11 + y3 γ31)

4 ⅇ

ℏ x$183 y$179 γ12 1+ℏ t2 γ21+ ⅇ
-γ ℏ t2 λ11+λ21+t3 λ31-ℏ t2 γ11 γ22 -ℏ t2 y3 γ22 γ31+ⅇ

-γ ℏ t2 λ12+λ22+t3 λ32 y$179 γ11+ⅇ
-γ ℏ t2 λ11+λ21+t3 λ31 γ21 +y3 γ31 +y3 1+ℏ t2 γ21 γ32

1+ℏ t2 γ21

a$182 + γ ℏ -x3 γ23 y$179 2

ⅇ

ℏ

x$183 y$179 ⅇ
-γ ℏ t2 λ11+λ12+λ21+λ22+t3 λ31+λ32 γ21+γ12 1+ℏ t2 γ21+ⅇ

-γ ℏ t2 λ11+λ21+t3 λ31 γ22+γ11 ⅇ
-γ ℏ t2 λ12+λ22+t3 λ32-ℏ t2 γ22 +y3 ⅇ

-γ ℏ t2 λ12+λ

1+ℏ t2 γ21

-

ⅇ

ℏ x$183 y$179 γ12 1+ℏ t2 γ21+ ⅇ
-γ ℏ t2 λ11+λ21+t3 λ31-ℏ t2 γ11 γ22 -ℏ t2 y3 γ22 γ31+ⅇ

-γ ℏ t2 λ12+λ22+t3 λ32 y$179 γ11+ⅇ
-γ ℏ t2 λ11+λ21+t3 λ31 γ21 +y3 γ31 +y3 1

1+ℏ t2 γ21

ℏ t2 γ11 -

ⅇ

ℏ x$183 y$179 γ12 1+ℏ t2 γ21+ ⅇ
-γ ℏ t2 λ11+λ21+t3 λ31-ℏ t2 γ11 γ22 -ℏ t2 y3 γ22 γ31+ⅇ

-γ ℏ t2 λ12+λ22+t3 λ32 y$179 γ11+ⅇ
-γ ℏ t2 λ11+λ21+t3 λ31 γ21 +y3 γ31 +y3 1+ℏ t2 γ

1+ℏ t2 γ21

ℏ t2 y3 γ31 + x$183 y$179 -2

ⅇ

ℏ

x$183 y$179 ⅇ
-γ ℏ t2 λ11+λ12+λ21+λ22+t3 λ31+λ32 γ21+γ12 1+ℏ t2 γ21+ⅇ

-γ ℏ t2 λ11+λ21+t3 λ31 γ22+γ11 ⅇ
-γ ℏ t2 λ12+λ22+t3 λ32-ℏ t2 γ22 +y3 ⅇ

-γ ℏ t2 λ12+λ

1+ℏ t2 γ21

γ22 + γ11 -2

ⅇ

ℏ

x$183 y$179 γ12 1+ℏ t2 γ21+ ⅇ
-γ ℏ t2 λ11+λ21+t3 λ31-ℏ t2 γ11 γ22 -ℏ t2 y3 γ22 γ31+ⅇ

-γ ℏ t2 λ12+λ22+t3 λ32 y$179 γ11+ⅇ
-γ ℏ t2 λ11+λ21+t3 λ31 γ21 +y

1+ℏ t2 γ21

+

ⅇ

ℏ x$183 y$179 γ12 1+ℏ t2 γ21+ ⅇ
-γ ℏ t2 λ11+λ21+t3 λ31-ℏ t2 γ11 γ22 -ℏ t2 y3 γ22 γ31+ⅇ

-γ ℏ t2 λ12+λ22+t3 λ32 y$179 γ11+ⅇ
-γ ℏ t2 λ11+λ21+t3 λ31 γ21 +y3 γ31

1+ℏ t2 γ21

ℏ t2 γ22 - y3 2
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ⅇ

ℏ

x$183 y$179 γ12 1+ℏ t2 γ21+ ⅇ
-γ ℏ t2 λ11+λ21+t3 λ31-ℏ t2 γ11 γ22 -ℏ t2 y3 γ22 γ31+ⅇ

-γ ℏ t2 λ12+λ22+t3 λ32 y$179 γ11+ⅇ
-γ ℏ t2 λ11+λ21+t3 λ31 γ21 +y3 γ31 +

1+ℏ t2 γ21

-

ⅇ

ℏ x$183 y$179 γ12 1+ℏ t2 γ21+ ⅇ
-γ ℏ t2 λ11+λ21+t3 λ31-ℏ t2 γ11 γ22 -ℏ t2 y3 γ22 γ31+ⅇ

-γ ℏ t2 λ12+λ22+t3 λ32 y$179 γ11+ⅇ
-γ ℏ t2 λ11+λ21+t3 λ31 γ21 +y3 γ31 +y3 1

1+ℏ t2 γ21

ℏ t2 γ22 γ31 ;

yak // FullSimplify

$Aborted

CF[ℰ_] :=

ExpandDenominator@ExpandNumerator@TogetherExpand[ℰ] //. ⅇ
x_

ⅇ
y_

⧴ ⅇ
x+y

/. ⅇ
x_

⧴ ⅇ
CF[x]



yak // CF

4 ⅇγ ℏ t2 λ11+γ ℏ t2 λ12+γ ℏ t2 λ21+γ ℏ t2 λ22+γ ℏ t3 λ31+γ ℏ t3 λ32 ℏ2 a$182 x$183 y$179 γ11 γ22 -

2 ⅇγ ℏ t2 λ11+γ ℏ t2 λ21+γ ℏ t3 λ31 γ ℏ3 x$183
2 y$179

2 γ11
2 γ22 - 2 ⅇγ ℏ t2 λ12+γ ℏ t2 λ22+γ ℏ t3 λ32 γ ℏ3 x$183

2 y$179
2 γ11 γ22

2 +

ⅇγ ℏ t2 λ11+γ ℏ t2 λ12+γ ℏ t2 λ21+γ ℏ t2 λ22+γ ℏ t3 λ31+γ ℏ t3 λ32 γ ℏ4 t2 x$183
2 y$179

2 γ11
2 γ22

2 +

4 ⅇγ ℏ t2 λ11+γ ℏ t2 λ12+γ ℏ t2 λ21+γ ℏ t2 λ22+γ ℏ t3 λ31+γ ℏ t3 λ32 ℏ2 a$182 x3 y$179 γ11 γ23 -

2 ⅇγ ℏ t2 λ11+γ ℏ t2 λ21+γ ℏ t3 λ31 γ ℏ3 x3 x$183 y$179
2 γ11

2 γ23 -

4 ⅇγ ℏ t2 λ12+γ ℏ t2 λ22+γ ℏ t3 λ32 γ ℏ3 x3 x$183 y$179
2 γ11 γ22 γ23 +

2 ⅇγ ℏ t2 λ11+γ ℏ t2 λ12+γ ℏ t2 λ21+γ ℏ t2 λ22+γ ℏ t3 λ31+γ ℏ t3 λ32 γ ℏ4 t2 x3 x$183 y$179
2 γ11

2 γ22 γ23 -

2 ⅇγ ℏ t2 λ12+γ ℏ t2 λ22+γ ℏ t3 λ32 γ ℏ3 x3
2 y$179

2 γ11 γ23
2 +

ⅇγ ℏ t2 λ11+γ ℏ t2 λ12+γ ℏ t2 λ21+γ ℏ t2 λ22+γ ℏ t3 λ31+γ ℏ t3 λ32 γ ℏ4 t2 x3
2 y$179

2 γ11
2 γ23

2 +

4 ⅇγ ℏ t2 λ11+γ ℏ t2 λ12+γ ℏ t2 λ21+γ ℏ t2 λ22+γ ℏ t3 λ31+γ ℏ t3 λ32 ℏ2 a$182 x$183 y3 γ22 γ31 -

4 ⅇγ ℏ t2 λ11+γ ℏ t2 λ21+γ ℏ t3 λ31 γ ℏ3 x$183
2 y3 y$179 γ11 γ22 γ31 -

2 ⅇγ ℏ t2 λ12+γ ℏ t2 λ22+γ ℏ t3 λ32 γ ℏ3 x$183
2 y3 y$179 γ22

2 γ31 +

2 ⅇγ ℏ t2 λ11+γ ℏ t2 λ12+γ ℏ t2 λ21+γ ℏ t2 λ22+γ ℏ t3 λ31+γ ℏ t3 λ32 γ ℏ4 t2 x$183
2 y3 y$179 γ11 γ22

2 γ31 +

4 ⅇγ ℏ t2 λ11+γ ℏ t2 λ12+γ ℏ t2 λ21+γ ℏ t2 λ22+γ ℏ t3 λ31+γ ℏ t3 λ32 ℏ2 a$182 x3 y3 γ23 γ31 -

4 ⅇγ ℏ t2 λ11+γ ℏ t2 λ21+γ ℏ t3 λ31 γ ℏ3 x3 x$183 y3 y$179 γ11 γ23 γ31 -

4 ⅇγ ℏ t2 λ12+γ ℏ t2 λ22+γ ℏ t3 λ32 γ ℏ3 x3 x$183 y3 y$179 γ22 γ23 γ31 +

4 ⅇγ ℏ t2 λ11+γ ℏ t2 λ12+γ ℏ t2 λ21+γ ℏ t2 λ22+γ ℏ t3 λ31+γ ℏ t3 λ32 γ ℏ4 t2 x3 x$183 y3 y$179 γ11 γ22 γ23 γ31 -

2 ⅇγ ℏ t2 λ12+γ ℏ t2 λ22+γ ℏ t3 λ32 γ ℏ3 x3
2 y3 y$179 γ23

2 γ31 +

2 ⅇγ ℏ t2 λ11+γ ℏ t2 λ12+γ ℏ t2 λ21+γ ℏ t2 λ22+γ ℏ t3 λ31+γ ℏ t3 λ32 γ ℏ4 t2 x3
2 y3 y$179 γ11 γ23

2 γ31 -

2 ⅇγ ℏ t2 λ11+γ ℏ t2 λ21+γ ℏ t3 λ31 γ ℏ3 x$183
2 y3

2 γ22 γ31
2 +

ⅇγ ℏ t2 λ11+γ ℏ t2 λ12+γ ℏ t2 λ21+γ ℏ t2 λ22+γ ℏ t3 λ31+γ ℏ t3 λ32 γ ℏ4 t2 x$183
2 y3

2 γ22
2 γ31

2 -

2 ⅇγ ℏ t2 λ11+γ ℏ t2 λ21+γ ℏ t3 λ31 γ ℏ3 x3 x$183 y3
2 γ23 γ31

2 +

2 ⅇγ ℏ t2 λ11+γ ℏ t2 λ12+γ ℏ t2 λ21+γ ℏ t2 λ22+γ ℏ t3 λ31+γ ℏ t3 λ32 γ ℏ4 t2 x3 x$183 y3
2 γ22 γ23 γ31

2 +

ⅇγ ℏ t2 λ11+γ ℏ t2 λ12+γ ℏ t2 λ21+γ ℏ t2 λ22+γ ℏ t3 λ31+γ ℏ t3 λ32 γ ℏ4 t2 x3
2 y3

2 γ23
2 γ31

2  

2 ⅇγ ℏ t2 λ11+γ ℏ t2 λ12+γ ℏ t2 λ21+γ ℏ t2 λ22+γ ℏ t3 λ31+γ ℏ t3 λ32 +

2 ⅇγ ℏ t2 λ11+γ ℏ t2 λ12+γ ℏ t2 λ21+γ ℏ t2 λ22+γ ℏ t3 λ31+γ ℏ t3 λ32 ℏ t2 γ21
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