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MPH-09 

June - Examination 2026 

M.Sc. (Final) Examination 

PHYSICS 

Plasma Physics and Lasers 

IykTIykTIykTIykT++++ek HkkSfrdh ,oa ystek HkkSfrdh ,oa ystek HkkSfrdh ,oa ystek HkkSfrdh ,oa yst++++jjjj    
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. 
funsZ’k funsZ’k funsZ’k funsZ’k %&%&%&%&    ;g iz’u&i= ^v*] ^c* vkSj ^l* rhu [k.Mksa esa foHkkftr gSA izR;sd [k.M ds funsZ’kkuqlkj iz’uksa ds 
     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^     

 ¼vfr ¼vfr ¼vfr ¼vfr y?kq mŸkjh; iz’u½y?kq mŸkjh; iz’u½y?kq mŸkjh; iz’u½y?kq mŸkjh; iz’u½     

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) Write the formula for ambipolar diffusion coefficient.    

  ,Ech iksyj folj.k xq.kkad dk lw= fyf[k,A  

 (ii) What do you mean by photo resonant plasma?   

  QksVks vuquknh IykT+ek ls D;k vfHkizk; gS\   

 (iii) What do you mean by Two fluid description of plasma?   

  nks nzo IykT+ek fooj.k ls D;k vfHkizk; gS\   

 (iv) Which parameters of plasma are measured using plasma probe?   

  IykT+ek izksc ds mi;ksx ls IykT+ek ds dkSuls izpky ekis tkrs gSa\  

 (v) What is the value of Ratio of Einstein’s coefficients ����
���

� in terms of 

frequency and speed of light.  

 

  vko`fÙk ,oa izdk’k dh pky ds inksa esa vkbaLVhu xq.kkadksa ds vuqikr ����
���

� dk eku 
D;k gksxk\  

 

 (vi) What is spatial hole burning for laser?   

  yst+j ds fy, Lisf’k;y gksy cfuZax D;k gksrh gS\   
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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?  

 

  vYQ+osu rjax ¼fo/kk½ dks ge **f'k;j vYQ+osu rjax** vFkok **/kheh vYQ+osu rjax** Hkh 

dgrs gSaA D;k ;g dFku lR; gS\   

 

 (viii) What do you mean by Debye Number ND?  

  fMckbZ la[;k ND ls vkidk D;k rkRi;Z gS\   

 Section-B 4××××8====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. 
 [k.M&^[k.M&^[k.M&^[k.M&^cccc^̂̂̂  

 ¼y?kq mŸkjh; iz’u½¼y?kq mŸkjh; iz’u½¼y?kq mŸkjh; iz’u½¼y?kq mŸkjh; iz’u½     

funsZ’kfunsZ’kfunsZ’kfunsZ’k %& fdUgha pkjfdUgha pkjfdUgha pkjfdUgha pkj iz’uksa ds mŸkj nhft,A vki vius izR;sd mŸkj dks vf/kdre 200200200200 'kCnksa esa ifjlhfer 
   dhft,A izR;sd iz’u 8888 vad dk gSA 
2. A continuous laser of wavelength λ = 5000 Å is Q-switched into 0.6 Nanosecond 

pulses. Calculate its coherent length, bandwidth and linewidth.  

 

 ,d lrr yst+j dh rjaxnS/;Z λ = 5000 Å gS dh Q fLofpax ds 0.6 usukslsdaM LiUnksa esa 

dh tkrh gSA bldh lEc)rk yEckbZ] cSaM pkSM+kbZ rFkk ykbu pkSM+kbZ Kkr dhft,A  

 

3. Explain the Fabry-Perot resonator.   

 Qsczh isjksV jst+ksusVj dks le>kb,A  

4. Write the complete set of Magnetohydrodynamic (MHD) equations.  

 esxusVksgkbMªksMk;usfed (MHD) lehdj.kksa dk iwjk lsV fyf[k,A   

5. Explain the Sausage Instability.  

 Sausage vfLFkjrk dks le>kb,A  

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

 BUMs pqEcdh; IykT+ek ds ijkoS|qr VsUlj dks le>kb,A  

7. With block diagram explain the principle of Sagnac interferometer.    

 lsXusd O;frdj.kekih ds fl)kar dks Cyksd fp= ds lkFk le>kb,A   

8. Explain the Principle of Q-Switching.    

 Q fLofpax ds fl)kar dks le>kb,A   

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

expression for plasma frequency.  

  

 IykT+ek nksyu o IykT+ek vko`fÙk ls vkidk D;k rkRi;Z gS\ IykT+ek vko`fÙk dk O;atd izkIr 

dhft,A  
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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 mŸkjh; iz’u½¼nh?kZ mŸkjh; iz’u½¼nh?kZ mŸkjh; iz’u½¼nh?kZ mŸkjh; iz’u½     

funsZ’kfunsZ’kfunsZ’kfunsZ’k %& fdUgha nksfdUgha nksfdUgha nksfdUgha nks iz’uksa ds mŸkj nhft,A vki vius izR;sd mŸkj dks vf/kdre 555500000000 'kCnksa esa ifjlhfer 
   dhft,A izR;sd iz’u 11116666 vad dk gSA 
10. Explain the threshold gain with reference to laser oscillation.   

 yst+j nksyu ds lUnHkZ esa Økafrd ykHk dks le>kb,A   

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

distribution.    

  

 d.k pqEcdh; VªSfiax ls vkidk D;k rkRi;Z gS\ gkfu 'kadq forj.k dks Hkh le>kb,A   

12. Describe the construction and working of the Excimer Laser.   

 ,Dlkbej yst+j dh cukoV ,oa dk;Zfof/k dks le>kb,A    

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.  

 

 esxusVksgkbMªksMk;usfed tusjVj ds fl)kar dks mi;qDr Cyksd fp=ksa fd lg;rk ls le>kb,A 

MHD tujsVj xSl ds izfr bdkbZ vk;ru yksM dks iznku dh xbZ fo|qr 'kfDr dk O;atd 

Hkh izkIr dfj,A  

 

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

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  


