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MPH-09 

December - Examination 2025 

M.Sc. (Final) Examination 
PHYSICS 

PLASMA PHYSICS AND LASERS 

IykTek HkkSfrdh ,oa ystjIykTek HkkSfrdh ,oa ystjIykTek HkkSfrdh ,oa ystjIykTek HkkSfrdh ,oa ystj 
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.  

funsZ’k funsZ’k funsZ’k funsZ’k     %&%&%&%&    ;g iz’u&i= ^v*] ^c* vkSj ^l* rhu [k.Mksa esa foHkkftr gSA fn, x, funsZ’kksa ds vuqlkj mŸkj nhft,A     

 

 Section-A 8××××2====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. 

 [k.M&^v^[k.M&^v^[k.M&^v^[k.M&^v^     

 ¼vfr¼vfr¼vfr¼vfr    y?kqy?kqy?kqy?kq    mŸkjh; iz’umŸkjh; iz’umŸkjh; iz’umŸkjh; iz’u½½½½     

funsZ’kfunsZ’kfunsZ’kfunsZ’k %& lHkhlHkhlHkhlHkh iz’uksa ds mŸkj nhft,A vki vius mŸkj dks iz’ukuqlkj ,d 'kCn] ,d okD; ;k vf/kdre  
   30303030  'kCnksa esa ifjlhfer dhft,A izR;sd iz’u 2222 vad dk gSA 

1. (i) What is Debye shielding?   

  MsckbZ ifjj{k.k D;k gS\  

 (ii) What type of motion does a charged particle perform in a uniform magnetic 

field?  

 

  ,d leku pqEcdh; {ks= esa xfr djus okyk vkosf’kr d.k fdl izdkj dh xfr 
iznf’kZr djrk gS\ 

 

 (iii) Name one beam-plasma instability.   

  iqat&IykTek vfLFkjrk dk ,d uke fyf[k,A   

 (iv) What is Landau damping?  

  ySUMkÅ voeanu D;k gS\  

 (v) Which is more efficient: three level or four level laser?   

  rhu Lrjh; ;k pkj Lrjh; ystj esa dkSu vf/kd izHkko’kkyh gS\  

 (vi) What is the purpose of Q-switching?  

  Q-fLofpax dk D;k mÌs’; gS\  

 (vii) Give one example of a gas laser.  

  xSl ystj dk ,d mnkgj.k nhft,A  

 (viii) What does coherence refer to in laser?   

  ystj esa lqlaxfr fdldks O;Dr djrh gS\  
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 Section-B 4××××8====32 

 (Short Answer Type Questions)  

Note :- Answer any four questions. Each answer should not exceed 200 words. Each question 

   carries  8 marks. 

 [k.M&^[k.M&^[k.M&^[k.M&^cccc^̂̂̂  

 ¼¼¼¼y?kqy?kqy?kqy?kq    mŸkjh; iz’umŸkjh; iz’umŸkjh; iz’umŸkjh; iz’u½½½½     

funsZ’kfunsZ’kfunsZ’kfunsZ’k %& fdUgha pkjfdUgha pkjfdUgha pkjfdUgha pkj iz’uksa ds mŸkj nhft,A vki vius mŸkj dks vf/kdre 200200200200 'kCnksa esa ifjlhfer dhft,A 

   izR;sd iz’u 8888 vad dk gSA 

2. Explain the concept of Debye shielding in plasma and how it contributes to plasma 

stability?  

 

 IykTek esa MsckbZ ifjj{k.k ds fl)kar dks le>kb;s rFkk ;g IykTek LFkkf;Ro esa fdl izdkj 

;ksxnku nsrk gS\ 

 

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

 lkbDyksVªkWu vuqukn dh IykTek xeZ djus dh izfØ;k dks le>kb;sA   

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

 fiap izHkko dks rFkk IykTek dUQkbaeasV esa blds vuqiz;ksx le>kb;sA   

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

 vYQosu rFkk pqEcdh; /ouhd rajxkas ds xq.k/keZ rFkk muds egÙo dks le>kb;sA   

6. Explain the phenomenon of Faraday rotation in plasma.   

 IykTek esa QSjkMs ?kw.kZu dh ?kVuk dks le>kb;sA   

7. Discuss the importance of parametric instabilities in plasma experiments.    

 IykTek iz;ksx esa ijkfefr; vfLFkjrk ds egÙo dks le>kb;sA   

8. If a laser emits light of wavelength  λ = 632.8nm, calculate the energy of each photon 

in electron volts.  

 

 ;fn mRlftZr ystj izdk’k dh rjaxnS/;Z gks] rks izR;sd QksVkWu dh ÅtkZ bysDVªkWu oksYV esa 

Kkr djsaA  

 

9. Explain Gaussian beam propagation in laser resonators.   

 ystj vuqukndksa esa xkWfl;u iqat ds lapj.k dks le>kb;sA   
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 Section-C 2××××16====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. 

 [k.M&^[k.M&^[k.M&^[k.M&^llll^̂̂̂  

 ¼nh?kZ ¼nh?kZ ¼nh?kZ ¼nh?kZ mŸkjh; iz’umŸkjh; iz’umŸkjh; iz’umŸkjh; iz’u½½½½     

funsZ’kfunsZ’kfunsZ’kfunsZ’k %& fdUgha fdUgha fdUgha fdUgha nksnksnksnks iz’uksa ds mŸkj nhft,A vki vius mŸkj dks vf/kdre 555500000000 'kCnksa esa ifjlhfer dhft,A 

   izR;sd iz’u 11116666 vad dk gSA 

10. Describe wave propagation in magnetized cold plasma. Explain how the external 

magnetic field affects wave behaviour?  

 

 pqEcfdr BaMs IykTek esa rjax lapj.k fd foospuk dhft,A le>kb;s fd cká pqEcdh; {ks= 

rjax ds O;ogkj dks fdl izdkj ls izHkkfor djrk gS\ 

 

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

equation for laser gain.  

 

 ystj nksyu rFkk tula[;k O;qRØe dh vfHk/kkj.kk dks le>kb;sA ystj yfC/k dh nj dh 

lehdj.k dh mRifÙk dhft,A 

 

12. Explain Q-switching and mode locking techniques in lasers compare their 

mechanism and application in generating short laser pulses.  

 

 ystj esa Q&fLofpax rFkk ekWM yksfdax rduhfd;ksa dks le>kb;s rFkk mudh fØ;k fof/k ,oa 

vuqiz;ksx dh rqyuk y?kq Iylksa dks mRiUu djus ds fy, le>kb;sA  

 

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

how it affects charges pasture in oscillating electromagnetic field.  

 

 IykTek esa ikSUVªkseksfVo cy D;k gS\ bldh mRifÙk egÙk dks le>kb;s rFkk nkSfy= fo|qr 

pqEcdh; {ks= esa ;g vkosf’kr d.k dks fdl izdkj izHkkfor djrk gS\ 

 

----------------------------- 

 


