(D) What isRuby Laser ? Explain the typicd arrangement

of a Ruby Laser System. 2Y>
(E) Explain the terms temporal coherence and spatial
coherence. 2Y>

(F) The coherence time for sodium light is 10720 sec.
and wavelength is 5890 A. Find the half width (DI )
of the sodium spectra line. 2Y>

5. Attempt any TEN questions (1 mark each) :

() Why is the mdting point of crystaline solid fixed ?
Explain.

(i) Define Bravais Lattices.

(i) For fcc crystal structure show that the cube edge is

, 4r . ,
givenby a ek where r is the radius of each
atom.

(iv) What are soft and hard X-rays ?

(v) Cdculate the frequency of X-rays of wavelength
0.1 A. Given C = 3x10® s,

(vi) Give the importance of Mosdey's law.

(vii) What is reciprocal lattice ?

(viii) In terms of three Laue equation write the condition
for congtructive interference.

(iX) What is lattice spacing ? Write its genera vaue.

() What is Laser ?

(xi) Define population inverson in Laser.

(xii) The coherence length of a red cadmium line of
wavelength 6.438 x 10~ m is 30 cm. Calculate the
number of oscillations corresponding to the coherence
length. 10x1=10
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N.B.:— (1) ALL questions are compulsory.
(2) Draw neat diagrams wherever
necessary.
EITHER
(A) What do you mean by symmetry operations ? Explain
briefly the various symmetry operations of a lattice.

5
(B) () What are Miller Indices ? State procedure to
obtain Miller Indices. 3

(i) Obtain the Miller Indices of planes having
intercepts (a, b/2, 3c) in smple cubic structure.

2

OR
(C) What is meant by coordination numbers and packing
fraction for a crysd. 2V
(D) If lattice parameter for an fcc cystal is 2.14 A.U.
Find the radius of the atom. 2%
(E) Distinguish between crystaline solid and amorphous
solid. 2%
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(F) Show that the five-fold rotation symmetry is not
consgtent with trandationd periodicity of crystal.

2Y>
EITHER
2. (A) Explain the origin of continuous X-ray spectrum and
give its Sgnificant fegtures. Staie and explan Mosdey's
law. 5
(B) () Obtain an expresson for minimum wavelength,
| ., Of X-rays obtain from an X-ray tube. 3
(i) What is the minimum wavelength of X-rays
produced when the potential difference between
cathode and target is 12.40 kV ? What is the
corresponding maximum frequency ? 2
OR
(C) Discuss the characteristic absorption X-ray spectra.
2Y2
(D) Explain the energy level diagram of characteristic
X-ray spectra with diagram. 2Y>
(E) Explain the production of X-raysin X-ray gas tube
with diagram. 2%
(F) TheP.D. applied between the cathode and the target
of an X-ray tube is 150 kV and the current through
itis 10 mA.. Cdculate the number of eectrons striking
the target per second and aso find their maximum
Speed. 2Y>
EITHER
3. (A) Explan briefly the geometricd congtruction of reciproca
|attice. 5
MXP-M—3522 2 Contd.
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(B) () Give the explanation of Bragg's X-ray
spectrometer with diagram. 3

(i) When X-rays wavelength 1.6 A are incident

on a crystd, the first order maxima is obtained

at an angle of 14.2°. Find the distance between

adjacent planes [sin 14.2° = 0.2453]. 2

OR

(C) Draw and explain Wigner Seitz cdll. 2>

(D) Derive the Bragg's reation for the diffraction of
X-rays. 2%

(E) The angles corresponding to first and second order
of Bragg's reflections are 27.9° and 69.65°. Find
the waveength of X-ray in both casssif the interplanar

spacing is 1.6 A. 2Y5
(F) Explain the use of Bragg's spectrometer for the
determination of X-ray wavelengths. 2%
EITHER
(A) Explain the spontaneous and stimulated emission of
radiation with energy level diagram. 5

(B) () Explain the terms:
(@ Coherence length and
(b) Coherence time. 3
(i) Coherence length of sodium D, line 2.5 cm
and its wavelength is 5892 A. Caculate the
coherence time and purity of the spectrd line.

2

OR
(C) Explain why the three levels are necessary for Laser
action. 2%
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