Einstein’s Theory of
specific heat of solids

In 1931,Einstein put forward his theory to explain the specific heat of solids.
This theory is based upon the following assumptions.

1) Atoms in the crystal may be treated as the identical harmonic osillators.

2) There are 3N one dimensional oscillators in the crystal corresponding to N
atoms.

3) The osillators have discrete values of energy in accordance with quantum
mechanical opproch.

4) All the 3N osillators have the same natural frequency v of vibrations
because each of them has identical surroundings.

5) Any no. Of atoms may occupy a given energy state.

6) The energy distribution of the system is given by Maxwell Boltzmann law.



Expression:-

Making use of Maxwell-Boltzmann distribution of energies, the average
energy of one dimensional oscillator is given by
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ere E,, is the energy of nth state, An is |
wh state, Ay is Boltzmann constant and T is absolute temperature.

for a quantum mechanical oscillator, the energy of rnth state is given by
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Therefore, equation (2) becomes
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Drawbacks of Einstein’s model of
specific heat

The reason for the discrepancy between the theory and the low
temperature experimental results are due to over simlified model by
Einstein that all the atomic Oscillatilors vibrate independently at the
same frequency. In fact, they are couple together relative to their
neighbors in the lattice and are capable of producing a spectrum of
frequencies rather than a single frequency v. Later on, the discrepancy
between theory and the low temperature experimental values was

removed and in general, fit to experimental data was removed by
Debye in 1912.
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