
In[ ]:= $k = 1

Out[ ]= 1

In[ ]:= Ri,j

Out[ ]= ℏ aj bi, ℏ xj yi, 1 -
1

4
γ ℏ3 xj

2 yi
2 ϵ + O[ϵ]2

In[ ]:= Ri,j~Bi,j~b2ti b2tj /. ti j → t

Out[ ]= -
t ℏ aj

γ
, ℏ xj yi, 1 +

4 ℏ ai aj - γ2 ℏ3 xj
2 yi

2 ϵ

4 γ
+ O[ϵ]2

In[ ]:= CCi

Out[ ]= 0, 0, Bi -
1

2
ℏ ai Bi  ϵ + O[ϵ]2

In[ ]:= CCi~Bi~b2ti /. Ti → T

Out[ ]= 0, 0, T - T ℏ ai ϵ + O[ϵ]2

In[ ]:= dmi,j→k

Out[ ]= ak αi + ak αj + bk βi + bk βj,
1

ℏ i j

(ℏ yk i j ηi + ℏ yk j ηj + ℏ xk i ξi + i j ηj ξi - Bk i j ηj ξi + ℏ xk i j ξj),

1 +
1

4 ℏ i j

-4 ℏ yk j βi ηj - 4 ℏ xk i βj ξi + 4 γ ℏ2 xk yk ηj ξi +

4 ℏ ak Bk i j ηj ξi + 2 γ ℏ yk j ηj
2 ξi - 6 γ ℏ Bk yk j ηj

2 ξi + 2 γ ℏ xk i ηj ξi
2 -

6 γ ℏ Bk xk i ηj ξi
2 + γ i j ηj

2 ξi
2 - 4 γ Bk i j ηj

2 ξi
2 + 3 γ Bk

2 i j ηj
2 ξi

2 ϵ + O[ϵ]2

In[ ]:= t2bi t2bj~Bi,j~dmi,j→k~Bk~b2tk /. {tk → t, Tk → T, τi j → 0}

Out[ ]= ak αi + ak αj,
1

ℏ i j

(ℏ yk i j ηi + ℏ yk j ηj + ℏ xk i ξi + i j ηj ξi - T i j ηj ξi + ℏ xk i j ξj), 1 +
1

4 ℏ i j

4 γ ℏ2 xk yk ηj ξi + 8 T ℏ ak i j ηj ξi + 2 γ ℏ yk j ηj
2 ξi - 6 T γ ℏ yk j ηj

2 ξi + 2 γ ℏ xk i ηj ξi
2 -

6 T γ ℏ xk i ηj ξi
2 + γ i j ηj

2 ξi
2 - 4 T γ i j ηj

2 ξi
2 + 3 T2 γ i j ηj

2 ξi
2 ϵ + O[ϵ]2

In[ ]:= Kinki~Bi~b2ti /. {ti → t, Ti → T}

Out[ ]= -
t ℏ ai

γ
, ℏ xi yi,

1

T
+
4 γ ℏ ai + 4 ℏ ai

2 - γ2 ℏ3 xi
2 yi

2 ϵ

4 T γ

+
1

288 T γ2
144 γ2 ℏ2 ai

2 + 288 γ ℏ2 ai
3 + 144 ℏ2 ai

4 -

72 γ3 ℏ4 ai xi
2 yi

2 - 72 γ2 ℏ4 ai
2 xi

2 yi
2 + 32 γ4 ℏ5 xi

3 yi
3 + 9 γ4 ℏ6 xi

4 yi
4 ϵ2 + O[ϵ]3
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