


In [ ] := E0 = -2.17987224752 × 10^(-18); (* Ground state energy in Joules *)

c = 3 × 10^8; (* Speed of light in m/s *)

h = 6.62607015 × 10^(-34); (* Planck's constant in Js *)

m = 9.11 × 10^(-31); (* electron mass in kilograms *)

In [ ] := nu = -(5 / 36) E0 / h
Out[ ]=

4.56922 × 1014

Frequency in hertz.

In [ ] := Lambda = -(36 / 5 h c / E0) 10^9
Out[ ]=

656.567

This is the wavelength in nanometers.

In [ ] := E0 = -13.6; (* Ground state energy in eV *)

mc2 = 511803; (* m c^2 for the electron in eV *)

In [ ] := Ef[n_, j_] := (E0 / n^2)^2 / (2 mc2) (3 - 4 n / (j + 1 / 2))

The six energy differences are:

In [ ] := DeltaE1 = (Ef[3, 1 / 2] - Ef[2, 1 / 2])
Out[ ]=

0.0000363899

In [ ] := DeltaE2 = (Ef[3, 1 / 2] - Ef[2, 3 / 2])
Out[ ]=

-8.78376 × 10-6

In [ ] := DeltaE3 = (Ef[3, 3 / 2] - Ef[2, 1 / 2])
Out[ ]=

0.0000497746

In [ ] := DeltaE4 = (Ef[3, 3 / 2] - Ef[2, 3 / 2])
Out[ ]=

4.60102 × 10-6

In [ ] := DeltaE5 = (Ef[3, 5 / 2] - Ef[2, 1 / 2])
Out[ ]=

0.0000542362

In [ ] := DeltaE6 = (Ef[3, 5 / 2] - Ef[2, 3 / 2])
Out[ ]=

9.06261 × 10-6

In [ ] := h = 4.136 × 10^(-15); (* Planck's constant in eV s *)

In [ ] := nu1 = DeltaE1 / h
Out[ ]=

8.79832 × 109



In [ ] := nu2 = DeltaE2 / h
Out[ ]=

-2.12373 × 109

In [ ] := nu3 = DeltaE3 / h
Out[ ]=

1.20345 × 1010

In [ ] := nu4 = DeltaE4 / h
Out[ ]=

1.11243 × 109

In [ ] := nu5 = DeltaE5 / h
Out[ ]=

1.31132 × 1010

In [ ] := nu6 = DeltaE6 / h
Out[ ]=

2.19115 × 109

In [ ] := nu4 - nu2
Out[ ]=

3.23617 × 109

In [ ] := nu6 - nu4
Out[ ]=

1.07872 × 109

In [ ] := nu1 - nu6
Out[ ]=

6.60717 × 109

In [ ] := nu3 - nu1
Out[ ]=

3.23617 × 109

In [ ] := nu5 - nu3
Out[ ]=

1.07872 × 109
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