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MPH-09
December - Examination 2019
M.Sc. Physics (Final) Examination
Plasma Physics and Lasers
TATSHT i vF doR
Paper - MPH-09

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

Note: The question paper is divided into three sections A, B and C. Write

answers as per the given instructions. Calculators are not allowed.
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Section - A 8§xX2=16
(Very Short Answer Questions)

Note:  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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1) (i) What do you mean by quasi-neutrality condition of plasma?

CATSTHT b hoq—IeIAdT I T FHI & ?

(1)) What is Debye length? Write it's essential formula.

SIS TS T ¢ 2 37aeTd G Bl foaRau|

(i11)) What are controlled thermonuclear reaction? Give one example.

PRIt afoaTves ififehany @ €7 U Sarery Qi

(iv) What do you understand by magnetic flux freezing?

THDIT Herdd ST | 31T T T & ?

(v) Calculate the speed of an Alfven wave in the Earth’s ionosphere.
(n,=10°cm™, B = 0.5 Gauss)
gedf} TRFHUSH H Vethdd oW & dlel &l H1F SIId dhifotd|
(n, = 10° TH TG B = 0.5 T39)

(vi) Define upper hybrid frequency. Write it’s formula.

JTIR AR IMGRT T g ? SAD [oTY Maeaes o fTRav|

(vil) Why we use three and four level laser schemes?

g9 ot va Tgef TR ook WhH BT IUIN a1 IR g ?

(viii)What are stable and unstable resonators?

fRR T 3IRRR 3FAGH T 82
Section - B 4xX8=32
(Short Answer Questions)
Note:  Answer any four questions. Each answer should not exceed

200 words. Each question carries 8 marks.
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2)

3)

4)

S)

6)

7)

8)

200 grect o AT HITTI T U9 8 3! & gl

Write the equation of motion of guiding center for the direction
parallel to magnetic field and prove that the motion is sinusoidal.

TEDIT &F P TR e & oTg Arigeles drg & ey Fefieur
frRaar e Rag HRTT &t iy Smafspa gt B

Deduce the equation of motion of continuity of an ideal fluid.

afreel ga bt i FHIROr dhi Iy HIvTU|

What are the instabilities in a pinched plasma column? Explain.
P CATSHT TR H DI DA IRRAR Il & ? FHATY
Show that phase velocity of the wave propagating normal to external
magnetic field BO is v = (v +v7)!;

R1g HIRTY T 917 Frabia &7 &b TPerrgaa o § FaRa aw
B Hell T v = (v +v7)), AT 2l

Write dispersion relation for wave propagating parallel to the

magnetic field and explain the result with the help of w-k curve.
DI &F b AR FaRT RT D fo1g fagmor g forlay
qAT w-k Ih &b GRT 39 T4 Bl FHSTRY

What is Ponderomotive potential? Explain it’s physical significance.

gireRMifed favg @1 ¢ ? gd@d Hifde dgca &1 9SSy

Give the brief account of Einstein’s coefficients A and B.

3ITg—3cIs o TUThl A TT B T e faror feaRaw)

MPH-09 / 800/ 5 (3) (P.T.0)



857

9) Using Maxwell equations deduce the following relation of dielectric
tensor in a medium of conductivity 0 :- € =1+ ﬁo‘
0
HeRTd el HHIDRUI Bl STANT el §Y ¢ TATeTehdll o folq IRIIETD
_ i
gfeer & fou 711 Iy &god BTl e =1+ 80600
Section - C 2X16=32
(Long Answer Questions)

Note:  Answer any two questions. You have to delimit your each
answer maximum up to 500 words. Each question carries 16
marks.
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10)

11)

grect o IR Hif| U U9 16 3T & Bl

Discuss the motion of electron in a magnetic field that varies with
time and discuss the condition of curvature drift.

A g &5 § e B M B M B e Hif
T S ocf Y R KRG R gelag @1 gh gue @i
gl

What do you mean by normal modes? Discuss the normal modes of
un-magnetized plasma.

A 20 KeV deutron in a large mirror fusion device with magnetic field
B = 0.7T has pitch angle # = 45° Calculate Larmor radius.

A featl | T ST g 2 STFhIg WeTor T & oy A
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12) What are Alfven waves? How do they differ from sound waves? Find
the equations and phase velocity of Alfven wave in an incompressible
fluid propagating parallel 7. external magnetic field Bo.
UethaT a9 &1 &7 3 eafevl & fbd o =T €1 aradiey
Sd H 9781 GrEDRI & Bo B AR HYIRU] HRdTet! Yotha el
&1 el T 1 DI

13) Derive the formula of steady state gain coefficient for a three-level

laser and write expression for the saturation intensity.
BI-FRIT ooR & fo1q TRl oreReer Sfeyd urids 1 A egeas!
DT TAT AJo a1 & step i fIRad |
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