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20.

In a diatomic lattice, all atoms move in unity for

a. Never move in unily b. Short wavelength

¢. Long wavelength d. All wavelength
Maximum angular frequency in a diatomic array is dependent on mass of
a. Heavier atom b. Lighter atom

¢. Both heavy and light . d. Independent of mass

For dispersion relation of a diatomic lattice, if masses of the two atom types are
same, then the width of the forbidden band

a. Increases to infinity b. Decreases to zero

¢.  Remains unchanged d. Shifts

Smallest possible wavelength in the first Brillouin zone for a diatomic array is
a. laltice constant b. 2x lattice constant

¢ 3x lattice constant d. 4x lattice constant

In the optical branch, two atoms move such that their directions
a. are same b. are opposiic
¢. are independent of wavelength d. are random

For a diatomic lattice of two atomic masses: m and M (M>m), every atom lattice
oscillates isolated from neighbors for

a. M=0 b. M=m

¢. M#m d M-ow

Lowest energy band for an electron corresponds to

a. k=tn/a b. k=4i2n/a

c. k=imn/2a d. k=ta/n

Displacement of charged ion gives rise to

a. lonic polarization b. Electronic polarization
¢.  Dipolar polarization d. All of the above

The real and imaginary parts of dielectric in case of dipolar dispersion are equal in
a. Infrared regime b. Visible regime
¢.  Ultraviolet regime d. Microwave regime

Periodic charge density and periodic potential well corresponds to

b. Bloch theory and Kronig-Penny

Drude model and Bloch theory P & 5
. 2 model

¢. Kronig-Penny model and Drude

model None

Potential barrier for an electron moving under the influence of Electric field
becomes delta functions for

a Vo—-0,b—0 b. Vo—0,b— w
¢. Vo—so,b—0 d. Vo= o, b—m»

—_—— - -
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[ Descrigtive]
Time : 2 hrs. 30 mins. Marks : 50

[ Answer question no.1 & any four (4) from the rest |

1. a. Calculate the surface density of atoms in [111] plane of BCC 24242+
lattice. Assume a=5A. Also assume that he atoms are hard 24210
spheres with closest atoms touching each other.

b. Circular discs of 1m radius are placed on plane so as to form
closely packed triangular lattice. Calculate the number of discs
per unit area.

c. A SCC with lattice constant a, undergoes transition into
tetragonal structure a=b= a. V2 and ¢= 2ac. Show that the ratio
of interplanar spacing (101) planes for cubic and tetragonal
structure will be V(3/8).

d. Draw the miller indices in a simple cubic unit cell
(1)123 (if) 110 (iii) 221 (iv) 111

2. a. Define reciprocal lattice and express the fundamental reciprocal 24242+
. \ A : g 4=10
lattice vectors in terms of the real space lattice vectors.
b. Explain Bragg's condition for diffraction in real space as well as
in K-space
c. Elaborate what is a Brillouin zone and describe the concept of
Ewald construction
d. Construct first and second Brillouin zones in a reciprocal space

with k.=11/a=k,.

3. Write the expression and briefly elaborate dispersion relation with
suitable plots:

a. for a monoatomic chain for low frequency regime, high 6
frequency regime and for wavelength, A=2a (a is the
interatomic distance).

b. for a linear diatomic lattice
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