HOMEWORK ASSIGNMENT #3, PHYSICS 4309-5304, FALL, 2011
Deadline: 5 PM, Monday, October 10, 2011
NOTE: Unless otherwise stated, all references to problem numbers in the following refer to the 8th Edition of Kittel’s book!

Work the Following Problems From Chapter 2:  Wave Diffraction & the Reciprocal Lattice
1. Problem 1.
2. Problem 2.

Note: A complete solution REQUIRES that 
you make the sketch asked for in part c!!
3. Problem 4.
4. Problem 5.

5. Problem 6

6. Show that the geometric structure factor of the FCC lattice is zero for (100) and (110) reflections but non-zero for (111) reflections. 

7. The edge of a unit cell in a cubic crystal is a = 2.62 Ǻ. Suppose that an X-Ray scattering experiment is performed on this crystal, using X-Rays of wavelength λ = 1.54 Ǻ. Calculate the expected Bragg angles for reflections from the following lattice planes:

a. (100)
b. (110)

c. (111)

d. (200)

e. (210)

f. (211)

8. The following questions concern a simple cubic (SC) lattice and its reciprocal lattice.

a. PROVE that the reciprocal lattice for a SC lattice is also SC.

b. Calculate the angle between the reciprocal lattice vectors G100 and G11.

c. Calculate the cross product C = G100 × G11. 

d. What plane in the direct lattice is the vector C from part c perpendicular to? 

9. Work the following problem  (from Ch. 1 of the book “Solid State Physics” by J.S. Blakemore, 1st Edition. W.B, Saunders Co., Philadelphia, 1969). 

[image: image1.png]1.14 Figure 1-58 shows two parallel planes of atoms (with spacing d) in a crystal.
Each plane consists of lines of atoms in the direction perpendicular to the
paper, with a spacing of ¢ between the lines. X-rays of wavelength A have
an angle of incidence # with respect to the planes. The rays leaving at an
angle ¢, are those of diffraction order m for the first plane considered as a
plane grating. You are told that these rays are reinforced in phase by com-
ponents diffracted from lower planes. Show that

mA = c[cos g, — cos 6]
and
A = d[sin ¢, + sin 6]

where m and n are integers. Show that a crystal plane exists making an
angle (b — 6) with the original set of planes, for which the diffracted rays
shown in Figure 1-58 are the result of specular reflection satisfying the
Bragg condition.

Figure 1-58 Construction for
Problem 1.14. .




