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Q1.
It is assumed that total density of electrons N is given to 2 states system shown in the figure. Light
with intensity I is illuminated to the system. N1 and N2 denote density of electrons for state 1 and
state 2, respectively. In this situation, study the possibility whether population inversion (N2>Ni) is
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At first, total density of electrons is assumed to be N, which keeps constant at any time. Therefore,
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where stimulated emission rate, spontaneous emission rate is assumed to be B’, A2 respectively.
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Using these notations defined above, rate equation of N2 and N is expressed as follows. Fill the
blanks of ().
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(Left side indicates increasing number of electrons for each state. “+” means “increasing” and “-
“ means “decreasing” contribution. )
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From the equations of (D~ (), discuss the condition for N,>N, at steady state of o =0.
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