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Note -— The question paper is divided into two Sections
A and B. Write answers as per the given
instructions. Calculators are not allowed.
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Section-A 8x2=16

(Very Short Answer Type Questions)
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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.

gug—A
(afa =g I 9)

eer - Al gl & W AW 9 T IW H IATEAR
TF s, U o a1 ifushad 30 vssi A uiifEd
FHIT | TIF T 2 3] Hl &

1. (1) What is Debye shielding ?

S aREE = ¥ ?

(i) What are some plasma parameters where
quantum-mechanical  effects might be

important ?

S & F Y YTEE § S8l Feied Fien] g9
Tl & W § ?
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(iii) Electron plasma density at temperature 104K (vil) What is parametric instability ?

is 10!8/m3. Find plasma frequency. Yo oreonfa &1 & 2

10%°K a9 W g W F R (viii) Why feedback is required in laser device ?

1018/41.3 &1 wiom Tegfa %1 HF F B oS R T gAY & STeRTE et € 2

(iv) Write the magnetic moment associated with Section—B Ax16=64

the circulating electron orbit in the presence
5 P (Short Answer Type Questions)

of magnetic field. '
Note .— Answer any four questions. Each answer should not

ard T FA A TR T G &
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exceed 200 words. Each question carries 16 marks.

gus—d
(v) What is magnetic mirror effect ? (g S T
TR T A T 2 et .- fFsl 9 wv & SW SNl e e SR &
(vi) What is the difference between Landau sfesram 200 v # ufiEifgd wifSl gow 99
damping and Collisional damping ? 16 3Tl =1 B
TR SAEGT UE el STgHGH B W 3R 2. In a region, magnetic field has a gradient in
g7 Z direction. Explain the motion of an electron.
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. A 20 keV deuteron in a large fusion device has
pitch angle 6 = 45° at the mid plane, where

B = 0.7 T. Compute its Larmor radius.

T IS Haad e # 20 keV & FRE & T T
T fog &1 &1 AE, S’f B = 0.7 T ®, 6 = 45° ¥

AR e 3@ wifsw

. Consider a cylindrical plasma, extanding along the

z axis, which carries a steady current whose density

- = A
can be written as J(r)e,, where r denotes the

distance from z axis. Find the magnetic field at a

distance r.

T JeHHR e 2 feen # fowga © o aw sm @

AT W W W ?(7)22 By @ R gEERE & H
HE G I |
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5. What are Alfven waves ? Find the velocity of

Alfven wave in mercury in a magnetic field
By = 100 gauss.

Todd T M € 2 M d By = 100 T=H & =i
& Y Sefefy § Yew @ F AT W HRC

. What are plasma waves ? Find the dispersion

relation when wave vector of plasma wave is

perpendicular to magnetic field.

TASHT R R § 2 39 UREIU R A hiteg
SH A O AT 9o gk e & e
7

. What is population inversion ? How can write the

relative population between two energy states E,;
and E, with energy values E; and E, ?

SEE ek 71 § 7 W e Wl B, T B, & fau
e SIS w1 FS AW By a9 B, & WY &9
foren < wehar ¥ ?

MPH-09 / 500 / 7 (6) 538



8. The wavelength of emission is 6000A and life time
is 10%s. Find the coefficient of stimulation

emission.

SIS T W 6000A wE ITE g 1070 | F)
IEOF TOMF HT WA G BT
9. Why a laser with unstable resonator cavity supports

the fundamental mode only ?

TH SRR STIARH HX A TSR had gea fau
w1 T F wA T 2
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