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part (a)

Here are the definitions of the spherical tensors U and V:

r Uz, i

VT VT

{_ (Vx + 1 Vy) (Vx-iVy)};

U= {_ (Ux + 1 Uy) (Ux—in)}

N

Now I plug the elements of U and V in terms of cartesian coordinates into my three expressions. Note that Mathematica’s indexing using 1, 2,
and 3, while I really mean -1, 0, and 1. Understand as:
-1 — 1 0—2 +1—3

1
— U[[2]] = V[([1]] +

U[[3]] VI[2]]

e vz
1 1
—— U[[3]] *#V[[1]] - ——U[[1]] V[[3]] // FullSimplify
2 V2
1 1
—U[[3]]1*V[[2]] - —U[[2]] V[[3]]
2 V2"
1 1
i E-Uz (Vx + 1 Vy) + 2— (Ux - 1 Uy) Vz
i (Uy Vx - Ux Vy)
! (U i Uy) V
Z (Ux -
5 1 Uy) Vz

part (b)

As in the previous part, let’s plug the components of V and U into the 5 components of the spherical tensor of rank 2.

. (* T3 %) U[[1]]V[[1]] // FullSimplify

1
-2— (Ux + 1 Uy) (Vx+ 1 Vy)

U1 vi[2]]+u[[2]] v[[1]]

witdis (x T %) // FullSimplify
V2
1
Outfs 14} ; (Uz (Vx +1Vy) + (Ux+1Uy) Vz)
3 1 2 2 2 1 3
e (% T2 w) U[[311V[[1]]+2U[[2]] V[[2]] +U[[1]] V[[3]] // FullSimplify
Ve
- UxVx +UyVy-2UzVz
b V&
2 2 3
s (¢ TR %) ULI311VI[211+00[211 V{311 // FullSimplify

V2
1 . .
Guifitfls — (-Uz2 Vx + 1 Uz Vy - Ux Vz + 1 Uy Vz)
2

metere (% T3 %) U[[3]] VI[3]] // FullSimplify

1
; (Ux - 1 Uy) (Vx-1Vy)




