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1 Spherical HO wave functions

1.1 Polar coordinate respresentation (r, θ, φ)
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1.2 Cylindrical coordinate respresentation (ρ, z, φ; r2 = ρ2 + z2)
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1.3 Two-dimensional HO wave functions (ρ, φ)
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1.4 LS coupling
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1.5 Representation with asymptotic quantum numbers |Nn3ΛΩ〉

|110 1/2〉 =
√

2
(

α√
π

)3/2

αz exp
(
−1

2
α2r2

)
|↑〉 = ψ0 (1p) |↑〉

=
√

2
3

∣∣∣∣32 1
2

〉
1p

−
√

1
3

∣∣∣∣12 1
2

〉
1p

|101 1/2〉 = −
(

α√
π

)3/2

αρ eiφ exp
(
−1

2
α2r2

)
|↓〉 = ψ1 (1p) |↓〉

=
√

1
3

∣∣∣∣32 1
2

〉
1p

+
√

2
3

∣∣∣∣12 1
2

〉
1p

|101 3/2〉 = −
(

α√
π

)3/2

αρ eiφ exp
(
−1

2
α2r2

)
|↑〉 = ψ1 (1p) |↑〉 =

∣∣∣∣32 3
2

〉
1p

|220 1/2〉 =
√

1
2

(
α√
π

)3/2 (
2α2z2 − 1

)
exp

(
−1

2
α2r2

)
|↑〉 =

(√
1
3
ψ0 (2s) +

√
2
3
ψ0 (1d)

)
|↑〉

=
√

1
3

∣∣∣∣12 1
2

〉
2s
−

√
4
15

∣∣∣∣32 1
2

〉
1d

+
√

2
5

∣∣∣∣52 1
2

〉
1d

|200 1/2〉 =
(

α√
π

)3/2 (
α2ρ2 − 1

)
exp

(
−1

2
α2r2

)
|↑〉 =

(√
2
3
ψ0 (2s) −

√
1
3
ψ0 (1d)

)
|↑〉

=
√

2
3

∣∣∣∣12 1
2

〉
2s

+
√

2
15

∣∣∣∣32 1
2

〉
1d

−
√

1
5

∣∣∣∣52 1
2

〉
1d



|211 1/2〉 = −
√

2
(

α√
π

)3/2

α2zρ eiφ exp
(
−1

2
α2r2

)
|↓〉 = ψ1 (1d) |↓〉

=
√

3
5

∣∣∣∣32 1
2

〉
1d

+
√

2
5

∣∣∣∣52 1
2

〉
1d

|211 3/2〉 = −
√

2
(

α√
π

)3/2

α2zρ eiφ exp
(
−1

2
α2r2

)
|↑〉 = ψ1 (1d) |↑〉

= −
√

1
5

∣∣∣∣32 3
2

〉
1d

+
√

4
5

∣∣∣∣52 3
2

〉
1d

|202 3/2〉 =
1√
2

(
α√
π

)3/2

α2ρ2 e2iφ exp
(
−1

2
α2r2

)
|↓〉 = ψ2 (1d) |↓〉

=
√

4
5

∣∣∣∣32 3
2

〉
1d

+
√

1
5

∣∣∣∣52 3
2

〉
1d

|202 5/2〉 =
1√
2

(
α√
π

)3/2

α2ρ2 e2iφ exp
(
−1

2
α2r2

)
|↑〉 = ψ2 (1d) |↑〉 =

∣∣∣∣52 5
2

〉
1d



2 Deformed HO wave functions
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2.1 Representation with asymptotic quantum numbers |Nn3Λ〉

Wave functions
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2.2 Spectroscopic factors as a function of deformation
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