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Compare the wavelengths of the 2P — 1S transition in (1 hydrogen, (2) deuterium

(nuclear mass = 2x proton mass), (3) positronium (a bund state of an electron and a
positron, whose mass is the same as that of an electron).

Solution:

The energy level of a hydrogen atom can be calculated as
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There is no significant difference between (a) and (b) because proton is too heavy in comparison
with electron mass, and the reduce mass is nearly the same for both cases.
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