4-6. (a) f= mb?nt (Equation 4-5)
For Au, n = 5.90x 10 atoms/m? (see Example 4-2) and for this foil

t=20um=2.0x10"m.
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= 1.63x10%mm = 1.63x10 %4 m

f= m(1.63x10"“m)? 5.90x10%%/m3)2.0x10%m) = 9.8x1073

b(45°) = B(90°) (cotd5°/2)/ (cot90°/2)

(b) For 0= 457, = 5(90°) (tan90°/2)/(tan45°/2)

and £(45°) = 5.7x107*
For O = 75°, b(75°) = b(90°) (tan90°/2)/(tan75°/2)

= 2.12x107%nm = 2.12x10 " m
and £(75°) = 1.66x107*

Therefore, Af(45°-75°) = 5.7x107* - 1.66x107* = 4.05x107*
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4-8. b= 9.2 (:otE (Equation 4-3)
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4-17. (a) A= 410.7 mmis in the visible region of the spectrum, so this is a transition ending

on n = 2 (see Figure 4-16).
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(¢) The shortest wavelength in the Lyman series is the series limit (n, = e, n,= 1). The
photon energy is equal in magnitude to the ground state energy -E .
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(The reduced masses have been used in this solution.)



