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The coherent states of the quantized electromagnetic field, the |α> are given by.
quoting from Loudon1


The single-mode photon number states are the |n> above. 
The creation operator for a mode of the field operates on |n> as
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A function has a set of inputs (a domain) and a set of outputs.
The | n> are proper mathematical functions just like the spin functions α and β are. α and β could be described as functions with domain {-1/2, +1/2} with α having outputs {0, 1} and β outputs {1, 0}. Think “function of the eigenvalues of some observable”, the |n> are functions with domain, the eigenvalues of the number operator for photons in a mode of the electromagnetic field.
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