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Existence of Protons, Neutrons, and α-particles in the Nucleus 

• To prove the existence of protons, neutrons, and a-particles in the

nucleus, let us start with the maximum uncertainty in the

measurements of positions of these particles in the nucleus.

• This uncertainty will be equal to the order of the diameter of nucleus,

i.e., ∆x = 10−14 m. Using the uncertainty principle, the uncertainty

in the momentum of above said particles can be given as
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This value of this kinetic energy is smaller than the energies 

of the particles emitted by the nucleus. Hence, the particles 

such as protons and neutrons, or the particles heavier than 

these, can exist inside the nucleus.
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Radiation of Light from an Excited Atom

Since an atom takes an average time period of 10−8 s to come 

back to its ground state from the excited state, the uncertainty in 

the photon energy can be given as

The above value of ∆ν gives the maximum limit of accuracy 

with which one can determine the frequency of the radiation 

emitted by an atom.
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