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PH-332 Solution Quiz 4: Condensed Matter Physics

Name: Roll No:

Attempt all questions.

1. Diamond and silicon have the same type of lattice structure, an fcc with a basis. Should

the lattice structure factor be the same for both crystals? Give reasons. [1.5

marks] Answer: 1

The lattice Structure Factor not only depends on the lattice type, it also depend on

the lattice constant. Diamond and silicon have the same type of lattice structure but

they don’t have the same lattice constant. So their structure factor will not be same.

2. For X-Ray diffraction and Neutron diffraction, which of the following statements are

correct. [2.5 marks]

(i) Geometrical structure factor is the same for all types of radiations.

(ii) Light atoms such as hydrogen are better resolved in a neutron diffraction pattern.

(iii) Wavelength of radiation may not necessarily be of same order of magnitude as

the lattice constant.

(iv) A beam of visible light can be used in analysis of crystal structure.

(v) Energy of neutron in radiation beam employed in crystal diffraction is much smaller

than thermal energy at room temperature.

Answer: 2

True: (i), (ii).

False: (iii), (iv), (v).

3. Determine the Miller indices of this plane. [4 marks]

Date: 11 April, 2011 1



Max. Marks:10 Time allowed:10 minutes

Y

X

Z

(1/2,1/2,1)

(0,1,1/2)

(1,1,1/2)

Answer: 3

Intercepts of the given plane with the axes are ∞, 2b, 2c. Miller indices can be

calculated as below.

Intercepts: ∞, 2, 2.

Reciprocal of intercepts: 1
∞ , 1

2
, 1

2
= 0, 1

2
, 1

2

Clear Fraction: 0, 1, 1.

Thus Miller indices are (011).

4. It is assumed in the nearly free-electron model that because of its high speed an

electron spends only a little time near an ion. At the same time it is realized that ions

are “screened” by electrons, implying that the electrons are so distributed that most

of them are located around the ions. Is there a paradox here? [2 marks]

Answer: 4

No there is no paradox in these two statements because these two statements are about

two different types of electrons.

In nearly Free Electron Model we assume that electron spends only a little time near

an ion. These electrons are conduction electrons. While the electrons that always

screen the ions are valence electrons.
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