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HOMEWORK NO. 3

Problem 1  (30%)
| n'rﬁérive the eipression for the distéﬁce bét&eéﬁ adja;ent direct
lattice planes perpendicular fo the same reciprocal lattice vector of
(67%) (i) the cubic system,
{6%) (ii) the tetragonal system,
(6%) (iii) the orthorhombic system,
(12%) (iv) the hexagonal system
The derivation should not be by geometry. Rather, Eq. (2.36) in

the notes should be used.

Hint: Start by writing the fundamental translation vectors in the
~direct lattice under considetatidn,in the (x,y,z) coordina;e system.
Obtain the correspoﬁding fundamental tranmslation vecfgrs in reciproca;
space. Your answer sﬁould.be in terms of my, m,, m, and the lattice
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parameters in direct space.

o - _Problem 2 (30%)

Given a two-dimensional lattice with lattice paraﬁeters a and b
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(a) sketch the lattice "planes“ described by the Miller Indices

(2,3), (1,2), (4,1).
(b) Write an expression for the reciprocal lattice vector perpen-
dicular to the (2,3) 'plane",
(c) What is the reciprocal lattice vector perpéndicular to the
' (ml,mz) "plane"?
(d) Find the angle between the (2,3) "plane" and the (1,2) "plane". -
v b 1Sk p
(e) Find the angle between the (4,1) "plane" and the (1,2) "plane'".

(f) What is the distance between adjacent (1,2) “planes"?

Problem 3 (40%)

Sn'O2 is a material which is presently being investigated for use in
solar energy conversion devices due to its transparency in the visible

wavelengths and highreflectivityin.the infrared. Look up the structure

of Sno2 in WyiFff Crystal Structures ,Vol. I (available in the Engineerlng .
and Science Library). QDJ21. WE2 '7‘3
(a) Give the fundamental translation vecﬁors for the smallest unit
cell and éxpress the positions of the 6‘atoms per unit cell.
(b) Find the corresponding unit cell in feciprocal space.
‘(c) Consider the expansion of a fuﬁction which is periodic in the
SnQZ structure (e.g. the periodic potential).
Treat the‘potential to be of the form:
A all atoms in crystal o
: : e
£r) = 32 O Gs@ -7,
whefén;? is defined as the positio;‘of the.jth atom within ﬁhe crystal,

- , ‘ :
Cj = A, for all rj corresponding to the location of the Sn atoms, and

C. = B for the ;z'corre3pondingfto the location of 0 atoms. Which, if




any, of the Fourier coefficients, FGm

—) g
G = (1,1,0)?
Explain the physical significance of the vanishing of a Fourier component.

Ncce:f;(?- ?’J.)a‘? =1 if = E’j

‘ =0 ‘o'therwise.

3 * * .
= 3 *V&nlSh for Gm = (1’1,1)’ Gm = (13032):




