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Hydrogen Atom

• continuum unbound states: E > 0

• bound states: E < 0
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Asymptotic Forms
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Power Series Solution
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Power Series Solution

if cj+1 = cj
2

(j+1)

then cj = c0
2j

j!

v = c0
�∞

j=0
2j

j! ρ
j = c0e2ρ

u = ρ�+1 e−ρ v(ρ) = c0 ρ�+1 eρ

series must terminate

cjmax+1 = 0

2(jmax + � + 1)− ρ0 = 0

n ≡ jmax + � + 1 *



Principle Quantum Number

n ≡ jmax + � + 1

ρ0 = 2n = 2µcα
�κ

E = −�2κ2

2µ = − �2

2µ

� 2µcα
�2n

�2

= −α2µc2

2n2

= − 13.6 eV
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κ = µcα
�n ≡ 1

an

Bohr radius : a = �
αµc = 0.0529 nm

ρ = κr = r
a n



Hydrogen Wavefunction

ψ(r, θ,φ) = Rn�(r)Y m
� (θ, φ)

Rn�(r) ∝ 1
r ρ�+1 e−ρ v(ρ)

v(ρ) is a polynomial of degree jmax = n− �− 1


