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June — Examination 2024

M.Sc. (Final) Examination

PHYSICS
(Plasma Physics and Lasers) 1. () Define Plasma.
TASHT Hifdent T el e ) s |
Paper : MPH-09 (i) What is Plasma Criterion ?
Time : 3 Hours | [ Maximum Marks : 80 TASAT &1 HHeS fafeu |
Note .— The question paper is divided into three Sections (iii) What is controlled thermonuclear reactions ?
A, B and C. Write answers as per the given ' ’
instructions. it ardta ek sifwfshand sn € 2
frder - =7 wwi-m= e, ' SR ‘“"?ﬂ_“' Tuel # fawifem 2 (iv) What causes a charged particle to reflect in a
TAF WUE & RUMIER U9+ & IW Y |

magnetic mirror ?

T YU B UH SR w1 Rl REfdd w

Section-A 8x2=16
(Very Short Answer Type Questions)

Note .— Answer all questions. As per the nature of the 1 BRI H G 2

question delimit your answer in one word, one (v) Write two MHD equations.

sentence or maximum up to 30 words. Each

question carries 2 marks. MHD = <1 gt fafe |
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(vi) Does angle between the magnetic field and the

light’s direction affect the Faraday rotation ?

F GEhE &7 IR YN H fGIm & o w
FIO B URH H gwWifad L § 2

(vit) Which condition is essential for laser

oscillations to occur in a laser cavity ?

TSR & H TSR QIO i SEvashdl I hiAEl
T2
(viii) What is the primary function of a laser
resonator ?
TSR STAICH B TG HE FNE ?
Section-B 4x8=32
(Short Answer Type Questions)
Note -— Answer any four questions. Each answer should

not exceed 200 words. Each question carries 8

marks.
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2. Determine the Debye length for a plasma with an

electron density of 1 x 1015 m3 and a temperature

of 10,000 K.

TH @A & fou 2o oeE w1 faufor wifse faed
TORM #1 ¥ 1 x 1015 m™3 &R armE 10,000 K
7l

3. Explain the types of plasma waves.

ASH TN S YRR ] FUH SIS |
4. Write down, in vector form, the relativistic motion
for a charged particle in the presence of a unifrom
. _) A
magnetic field B=ByZ.
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. What are the instabilities in pinched plasma
column ?

fiee o ey o srfeeand = € 2

. If the speed of light in a medium is 2 x 10® m/s

and its refractive index is 1.5, what is its

wavelength in medium ?

afg forst mead § webrer &t A 2 x 108 m/s § R
IR WAdH Ok 1.5 T, @ AeAH H IHb! T TS
1 Bt ?

. What is magnetosonic wave and what is phase

velocity of the magnetosonic wave ?

TreEifer a1 1 § 9o TEieh a1 i hel o

FNME ?
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. Prove that transverse wave with frequencies

® < o, are evanescent in a cold plasma.

ﬁ?@ﬁﬁnﬁﬁm<wpmﬁ|ﬁﬁwaﬁé@
S HAORE Bre ©

. What is phased locked oscillator ? Explain.

FHeNsg Qe 1 € ? FHHAET |

Section—-C 2x16=32

(Long Answer Type 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. Suppose the magnetic field along the axis of a 13. Derive the relation between Einstein’s coefficients

magnetic mirror is given by B, = By(1 + o22?), and discuss the result.
write the equation of motion of the guiding centre A B ORI B e Gay Tfia i qen aiom
for the direction parallel to the magnetic field. F1 fad=m Hif

A fof gk SUU Y 31y % STy g &
1 WA B, = By(l + a?2?) &, MEfen &= &1 T

THIHIOT A &3 hi 9N & FHR AT hiToC |

11. Deduce the equation of continuity of an ideal

fluid. Explain the significance of the relation.

eyl g & fOU Wideadl SHIeRO [a IS | Hey

1 Tfhdl THATE |

12. Explain  stimulated Brillouin scattering to

unmagnetized plasma.

ST AT H SAfed foicfen YRt Y EEeey |
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