S Ch. 12. Photon Optics
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E = hir= fitw En=(n +1)h, n=0,1,2,....
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The probability p (r)dA of observing a photon at a point r within an incremental
area dA, at any time, is proportional to the local optlcal intensity I(r) o |U(r)/?,

so that
p(r)dA < I(r) dA. ' (12.1-8)
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The momentum of a photon described by an arbitrary complex wavefunction
U(r) exp(j27rt) is uncertain. It has the value

p = 1k, (2111

with probability proportional to |A(k)|?, where A(k) is the amplitude of the
plane-wave Fourier component of U (r) with wavevector k.
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The probability of observing a photon at a point r within the incremental area dA,
and during the incremental time interval dt following time ¢, is proportional to the
intensity of the mode at r and ¢, so that

p(r,t)dAdt < I(r,t)dAdt < |U(r,t)|> dAdt. (12.1-14)
Photon Position and Time
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D Time-Energy Uncertainty Relation
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