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Bragg condition : 2dsin@=nA  n=1, 2, 3,... (2.13)
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FIGURE 3.7 ( a ) Apparatus for observing X-ray scattering by a
crystal. An interference maximum (dot) appears on the film whenever
a set of crystal planes happens to satisfy the Bragg condition for a
particular wavelength. ( b ) Laue pattern of Ti0O, crystal.
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NI RIEN Classical Time Lag Light of wavelength 400 nm and intensity

1072 W/m? is incident on potassium. Estimate the time lag for the emission of photo-
electrons expected classically.

According to Example 3-5, the work function for potassium is 2.22 eV. It we assume
r = 107! m to be the typical radius of an atom, the total energy falling on the atom
In time ¢ 1s
E=(10"2W/m?)(mr*)t = (1072 W/m?)(w1072° m?)¢
= (3.14 X 10722 J/s)t

Setting this energy equal to 2.22 eV gives

(3.14 X 1072 J/s)t = (2.22 eV)(1.60 X 1071 J/eV)

~(222eV)(1.60 X 107 J/eV)
a (3.14 X 10°21/s)

t = 1.13 ¥ 10° s = 18.8 min

According to the classical prediction, no atom would be expected to emit an elec-
tron until 18.8 min after the light source was turned on. According to the photon
model of light, each photon has enough energy to eject an electron immediately.
Because of the low intensity, there are few photons incident per second, so the
chance of any particular atom absorbing a photon and emitting an electron in any
given time interval is small. However, there are so many atoms in the cathode that
some emit electrons immediately.
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