
Formule utili

Gaussiana normalizzata:

|A 〉 RS−→ ψ
A
(x) =

(
π a2

)−1/4
e−x2/2a2

; |A 〉 RI−→ ϕ
A
(p) =

(
π h̄2/a2

)−1/4
e−p2a2/2h̄2

x2 = 1
2 a

2, x4 = 3
4 a

4; p2 = h̄2/2a2, p4 = 3h̄2/4a4.

Autofunzioni normalizzate dell’oscillatore armonico:

ψn(x) =
1√

2n n!

(mω

π h̄

)1/4

Hn(
√
mω/h̄ x) e−(m ω/2 h̄) x2

H0(ξ) = 1 , H1(ξ) = 2ξ , H2(ξ) = 4ξ2 − 2 .

Armoniche sferiche:
∫ ∣∣Yl,m(θ, φ)

∣∣2 dΩ = 1 , dΩ = sen θ dθ dφ

Y0,0(θ, φ) =

√
1
4π

Y1,±1(θ, φ) =

√
3

8 π
sen θ e±i φ =

√
3

8 π
x± i y

r

Y1,0(θ, φ) =

√
3

4 π
cos θ =

√
3

4 π
z

r

Y2,±2(θ, φ) =

√
15

32 π
sen2 θ e±2i φ =

√
15

32 π
(x± i y)2

r2

Y2,±1(θ, φ) =

√
15
8 π

sen θ cos θ e±i φ =

√
15
8 π

z (x± i y)
r2

Y2,0(θ, φ) =

√
5

16 π
(1 − 3 cos2 θ) =

√
5

16 π
x2 + y2 − 2z2

r2
·

Funzioni radiali degli idrogenoidi:
∫ ∞

0

∣∣Rn,l(ρ)
∣∣2 ρ2dρ = 1 , ρ = Z r/ab

R1,0(ρ) = 2 e−ρ; R2,0(ρ) = 1√
2

(1 − 1
2ρ) e

−ρ/2; R3,0(ρ) = 2

3
√

3
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3ρ+ 2
27ρ

2) e−ρ/3

R2,1(ρ) = 1

2
√

6
ρ e−ρ/2; R3,1(ρ) = 8
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√

6
ρ(1 − 1

6ρ) e
−ρ/3

R3,2(ρ) = 4
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√

30
ρ2e−ρ/3

Si noti:
∫ ∞

0

∣∣∣∣
( Z
ab

)3/2

Rn,l(Zr/ab)
∣∣∣∣
2

r2dr = 1 .

Matrici di Pauli:

σ1 =
(

0 1
1 0

)
, σ2 =

(
0 −i
i 0

)
, σ3 =

(
1 0
0 −1

)
.


