Additional Information:
For the n = 1,000 orbital, the calculated Etotal = -2.18 × 10-24 J, r = 5.29 × 10-5 m, v = 2199.3 m/s. Calculating, the KE = ½mv2 = 2.2 × 10-24 J and the PE = -4.4 × 10-24 J, so KE + PE = Etotal = -2.2 × 10-24 J, in excellent agreement with that computed from the quantum mechanical formula.

Absolute and relative energies:
Neither the wave function approach nor the Bohr quantized orbital approach, from Newton’s centrifugal force equaling electric force, includes other sources of energy besides electrical and kinetic. For example the actual total kinetic energy for the electron includes that from the orbital velocity of the earth, the angular velocity of the galaxy, and any translational velocity of the universe of matter. These however are evidently small enough that good agreement between experimental and theoretical values are obtained for the ionization of hydrogen regardless. Earth orbital velocity is 30,000 m/s, and the good agreement mentioned suggests that any translational velocity of the universe of matter must also be comparatively a small magnitude. Likewise, the total energy for the electron includes its mass energy, mc2 = 8.2 × 10-14 J, which is 100,000 times larger than these transition energies. But the electron remains intact and loses no mass in the excitation process. Thermal energy is also not considered in the derivations, but the magnitudes of the required variables are determined at modest temperatures where excitation of hydrogen in vacuum tubes would be carried out.
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Notice that since physical matter cannot enter into infinity, the total energy of an isolated hydrogen atom electron will always be negative, albeit nearly zero at very large values of n, after being removed by absorption of a correct frequency photon. This information may be used to help distinguish among various experimental values for the ionization energy for hydrogen, the Rydberg constant. Since the atomic interior is vacuum, an RH value greater than the total orbital energy would reflect measurement error. Further,
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removal energy wavelength (nm)
 transition energy wavelength (nm) 
radial transition distance (nm)
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91.14 


47.56

40 


145671 



91.10
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