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Considering n̂ = (nx, ny, nz) = (xr ,
y
r
z
r )⇒ (Vx, Vy, Vz) and spherical

harmonics from Appendix B eq. (B.5.7) pg. 528.

Coordenadas esféricas

cos(θ) = z
r ⇒ Vz

sen(θ)sen(φ) = y
r ⇒ Vy

sen(θ)cos(φ) = x
r ⇒ Vx

Harmônicos esféricos
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Exercicio 1

Y 0
2 =

√
5

16π
(3cos2θ − 1)

T
(0)
±2 =

√
5

16π
(3V 2

z − 1)
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Exercicio 2

Y ±1
2 = ∓

√
15

8π
(sen(θ)cos(θ))e±iφ

= ∓
√

15

8π
[sen(θ)cos(θ)](cos(φ)± isen(φ))

= ∓
√

15

8π
cos(θ)[sen(θ)cos(φ)± isen(θ)sen(φ)]

T
(1)
±2 = ∓

√
15

8π
Vz(Vx ± iVy)
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Exercicio 3

Y ±2
2 =

√
15

32π
sen2(θ)e±2iφ

=

√
15

32π
sen2(θ)(cos(2φ)± isen(2φ))

=

√
15

32π
sen2(θ)[cos2(φ)− sen2(φ)± 2isen(φ)cos(φ)]

=

√
15

32π
sen2(θ)[cos2(φ)± 2isen(φ)cos(φ) + (isen(φ))2]

=

√
15

32π
[(sen(θ)cos(φ))2 ± 2i(sen(θ)sen(φ))(sen(θ)cos(φ))

+ (isen(θ)sen(φ))2]

T
(2)
±2 =

√
15

32π
(V 2
x ± 2iVxVy + (iVy)

2)

T
(2)
±2 =

√
15

32π
(Vx ± iVy)2
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