Atomic Structure

Energy of an electron in the nth orbit (E,,)
The total energy of the electron is the sum of its potential energy and kinetic energy in its orbit.

The potential energy of the electron in the nth orbit is given by:
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The kinetic energy of the electron in the nth orbit is:
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From equation (3),
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Substituting equation (13) in (12),
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The total energy of an electron in its nth orbit is:
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Substituting the value of r, from equation (10) in equation (15),
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For hydrogen atom, Z =1,
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Substituting the known values and calculating in electron-volts,

—13.6
E, =

——eV ..(17)  (1eV=1.602 x 1077J)
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