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PHYSICS
PLASMA PHYSICS AND LASERS
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Paper : MPH-09

[Time: 3 Hours) [Maximum Marks: 80)
Note :- The question paper is divided into three Sections A, B and C. Write answers as per the given
instructions.
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Section-A 8x2=16
(Very Short Answer Type 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.
Gus—3AF’
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1. (1)  What is Debye shielding?
SIS URREAT T 2°
(1)) What type of motion does a charged particle perform in a uniform magnetic
field?
Th FAM FREGI & H T B Tl ARG BT {HH UBR Bl T
TeRid HRar &7
(iii) Name one beam-plasma instability.
J—CToHT RRAT DT Ueh A feTlay |
(iv) What is Landau damping?
CIeTS, 3faHG HIT B°
(v)  Which is more efficient: three level or four level laser?
I T a1 IR TR ooR H B9 ifdd yMraeel 87
(vi) What is the purpose of Q-switching?
Q-Raf=iT &1 77 SeTT 27
(vii) Give one example of a gas laser.
9 IO BT Teb IaTeRvl QI |
(viii) What does coherence refer to in laser?
JoR H A fhAd! S w272
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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. Explain the concept of Debye shielding in plasma and how it contributes to plasma
stability?
ST H SqTg URRETT & RAgid BT qHesd oI I8 Wirodl i H b yaR
IRTET < 87

3. Explain the cyclotron resonance and its role in plasma heating mechanism.

ASFAIG ATAE DI AT TH B DI UlhAT DI A |

4. Explain the Pinch effect and its implication in plasma confinement.

U= U¥Ta BT qAT WITSHT BhISHS H 3AD IGUANT FHSSY |

5. Discuss the characteristics and significance of Alfven and Magnetosonic waves.

AT TAT BT &y ORI D YUTEH TAT I He<d DI A |

6. Explain the phenomenon of Faraday rotation in plasma.
TSHT § HRTIS gUIF &I "1 &l qHSISY |
7. Discuss the importance of parametric instabilities in plasma experiments.

ITSHT TIRT § ORI 1ReRdT & He<d &l JHssy |

8. If a laser emits light of wavelength A = 632.8nm, calculate the energy of each photon
in electron volts.

Ife IARTT IOR IHTI BT aRTeed 81, @ UAD Bl Bl SHoll sode diee H
T BN |

9. Explain Gaussian beam propagation in laser resonators.

CIoR AgATED] | NIRRT Yol & WeR Bl AHSSY |
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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. Describe wave propagation in magnetized cold plasma. Explain how the external

magnetic field affects wave behaviour?

FHIhd B8 WISHT H TR F2R0T b = Sifoiy | JHsisd & aa gRa a3
TR & IR Bl b YhR A GuIfad Hral 67

11. Discuss the concept of laser oscillation and population inversion. Derive the rate

equation for laser gain.

ORIl TT ST RAT @hH DI AR Bl FHNSY | ook oAfeT Bl & Bl
THIBROT BT SART BIFTY |
12. Explain Q-switching and mode locking techniques in lasers compare their

mechanism and application in generating short laser pulses.

oR H Q—RAfeT dem dfs dAlfeTT Th-Ifhal Bl THSMSY a7 S=a! fohar fafer vd
STUANT B T oY W1 DI I B & oIy AR |

13.  What is pondromotive force in plasma physics? Explain its origin, significance and

how it affects charges pasture in oscillating electromagnetic field.

ATSHT H UgEIfed 9o &1 57 $Ad] ST Agd Pl FHsSd TT Siferd faega
DI & H I TR BT DI [bd YbR JuTdd Hrar 82
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