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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 in each section.
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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.
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1. (1)  Write the formula for ambipolar diffusion coefficient.

TR Gl faROT T[oTieh &7 3 ferfay |

(ii)) What do you mean by photo resonant plasma?
BIET TG WISHT | T AT 87

(iii)) What do you mean by Two fluid description of plasma?
Q1 99 ITSHT fdaRoT § T WU 87

(iv)  Which parameters of plasma are measured using plasma probe?
TSHT U1 & IUART A GHT & DI UaTel AT ST 272
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(v) What is the value of Ratio of Einstein’s coefficients (ﬁ) in terms of
21

frequency and speed of light.
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(vi) What is spatial hole burning for laser?
ooR @ fore wfdrret gl e «m it 87
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(vii) Alfven wave (mode) is also known as the “shear Alfven wave” or the “slow
Alfven wave”. Is this statement true?
JTeHde T (faer) o 9 “RRR arehad aRT” Srrar eI eTehad av T’ W
HE © | FIT I§ BT T 67

(viii) What do you mean by Debye Number Np?
&1 W1 Np 9 JMMUeT RIT dIedy 872

Section-B 4x8=32
(Short Answer Type Questions)
Note :-  Answer any four questions. You have to delimit your each answer maximum up to
200 words. Each question carries 8 marks.
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2. A continuous laser of wavelength A = 5000 A is Q-switched into 0.6 Nanosecond
pulses. Calculate its coherent length, bandwidth and linewidth.
TH |ad ook & et A = 5000 A & & Q RafiT & 0.6 T Rwe Wi #
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3. Explain the Fabry-Perot resonator.

Bl URIC NGiley dl FHesU |

4, Write the complete set of Magnetohydrodynamic (MHD) equations.
HHCEISgredHMe (MHD) FHISRUIN BT IRT ¥ foaRay |
5. Explain the Sausage Instability.

Sausage 3TReERAT BT THY |

6. Explain the dielectric tensor of a cold magnetized plasma.

ovs HEGII WIGAT & URIIEd R bl FHSEY |

7. With block diagram explain the principle of Sagnac interferometer.
TP AfTHRUHA & RAgid BT i o & |1l qHeisy |

8. Explain the Principle of Q-Switching.
Q Rafit & Ragia & F9ssy |

0. What do you mean by plasma oscillations and plasma frequency? Obtain the

expression for plasma frequency.
ATSHT QI T AToHT JAMRT ¥ 3MIDT T AT 57 WIGHT AgRT BT 2ot UT
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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. Explain the threshold gain with reference to laser oscillation.
ISR Qe & |wa¥ ¥ Pifdd o HI qASSY |

11.  What do you mean by Particle Magnetic Trapping? Also explain Loss-Cone

distribution.
BT DI ST I 3MUBT T AU 57 B 2 fIaRoT Bl W) FH3ISy |
12. Describe the construction and working of the Excimer Laser.

TRATSHR oGk ! gac Td PRI P A9 |

13.  Explain the principle of Magnetohydrodynamic (MHD) Generator with appropriate
block diagrams. Also obtain the expression for electric power delivered to the load

per unit volume of a MHD generator gas.
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