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MPH-09
-December - Examination 2017
M.Sc. Physics (Final) Examination
Plasma Physics and Lasers
CATSHT I v elorR
Paper - MPH-09

Time : 3 Hours ] [ Max. Marks :- 80

Note:
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Note:

The question paper is divided into three sections A, B and C. Write
answers as per the given instructions. Check your paper code and
paper title before starting the paper. In case of any discrepancy
English version will be final for all purposes.
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Section - A 8§X2=16
(Very Short Answer Type Question s)
Answer all questions. As per the nature of the question, delimit
your answer in one word, one sentence or maximum up to 30
words. Each question carries 2 marks.
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A continuous laser of wavelength A = 5000 Angstrom is
Q — switched into 0.6 ns pulses. Compute its coherent length.
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A 10-W laser beam is focused to a spot of 1-mm diameter on a
perfectly reflecting target. Calculate the radiation pressure on
the target.
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Describe the various applications of lasers in medicine.
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Calculate electron-plasma frequency for ionosphere plasma
having plasma density n = 10' m.
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Write the dispersion relation of a plane electromagnetic wave

propagating through plasma.
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(vi) What is Magnetopause?

TS T 2 ?

(vil) What is the optical coherence?
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(viii)Calculate the cyclotron frequency for an electron in the Earth’s

Note:

fAder :

ionosphere at 300 km altitude, where the magnetic flux density

B ~ 0.5 X10 * Tesla, considering that the electron moves at
1/2
the thermal velocity (—) , with T = 1000 K, and k is
m

Boltzmann constant 1.38 x 1072 J/K.
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1/2
& AT =TT (kT> . T=1000K gl 1.38 x 102 J/K &I
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Section - B 4X8=32
(Short Answer Type Questions)

Answer any four questions. Each answer should not exceed 200
words. Each question carries 8 marks.
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2) Define plasma. Derive an expression for the plasma frequency.
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What are basic requirements regarding temperature and plasma
density so that thermonuclear fusion reaction is feasible? What is
Lawson-criterion for a possible D-T fusion reaction? Explain in brief _
the magnetic and inertial confinement of the plasma.
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What do you mean ambipolar diffusion?
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Show that the dielectric constant of a uniform plasma in the absence
o}

of magnetic field is € = 1 — Y
®
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®
Discuss the equilibrium of a perfectly conducting fluid (plasma) at

rest in a constant magnetic field.
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Describe He-Ne laser. Show laser transition on the energy level
diagram. Derive expression for the gain coefficient.
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What do you mean by Fabry-Perot Resonator?
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Explain wave propagation through optical fiber.
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Section - C 2X16=32
(Long Answer Type Questions)

Answer any two questions. You have to delimit your each
answer maximum upto 500 words. Each question carries 16
marks.
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10) What do you mean by Faraday rotation in plasma. Explain it in detail.
CATSHT H TS F0f < SHT7epT o/ v 3 39 IR @ wwsey ?
11) Describe the Excimer Lasers,
UeRATEAR ofSIR T quiq difdfy|

12) Describe the Alfven waves in plasma,
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Suppose the magnetic field along the axis of a magnetic mirror
is given by B, = B, (1+ a?z?),

Ifanelectronatz=0hasa velocity given by v2 = 3v121 =15 vf,
at what value of z is the electron reflected?
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What do you understand by Plasma Propulsion?
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