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1.2  Literature Survey on Gas breakdown phenomenon induced  
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 1.2.1  Absorption of laser energy in a medium  through multiphoton 

            absorption process                                  
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1.2.2  Absorption of laser radiation energy in a mediu through  cascade   

           ionization process ( Inverse  Bremsstrahlung  process) 



 11 

Electron diffusion

>>

10
-9

 cm
3

≤ 

 Two body and three body recombination 

losses

Vibrational excitation rotational excitation

Molecular

Molecular dissociation



 12 

(Smith and Haugh ,1966)

10.6 µm(Brown and Smith 

,1973)

( Smith et al 

,1973)

 (Gill and Dougals ,1965) 

(Lencioni ,1974)

Buscher et al,1965)

(Alcock et al, 1969 )



 13 

Buscher et al,1965)

(Turcu et al, 1987)

 ( KrF 

. ( Turcu et al 1990, 1997)

(Tareja and  Tambay ,1991)

(Alferov et al ,1991)

(Davis et al, 1991)

( Davis et al, 1993)



 14 

532 nm60 ps

532 nm

  

Simeonsson and Miziolek ,1994)(

266 nm , 

355 nm , 532 nm , 1064 nm

 193 nm

1995( Nordstrom , 1995)

350 nm950 nm 



 15 

( Sircar et al  ,1997)

1064  nm 532  nm( Gamal and Abdel Harith, 1983; Gamal, 1988) 

355 nm 266 nm

2000 

( Hanafi et al , 2000)

( Tran X Phuoc 

,2000)

Q – Switched) 1064 nm532 nm

5.5 nsec

 3040.0 Torr 150.0

P
-

nI th



 16 

532.0 nm1064.0 nm

 Brown ,1959)

Brown ,1965)

(Zel`Dovich and Raizer ,1965)



 17 

  1966 ,1966)Phelps

40 ns

(Pert,1972)

 h υ << ε

ε

 (1972) ( Kroll and Watson ,1972) 



 18 

 ( Canavan et al ,1972)

m6.10

1975(Friedland , 1975)

(hυ >1.0 eV)

(Louis –Jacquet and Decoster,1977 ; Afans`er et al,1979)

1980(Santigo and 

Robinson  ,  1980) 

( Evans and Gamal, 1980)



 19 

  

( Evans and    Gamal 1984)

 1985  Weyl  and Rosen ,1985

350 nm

(10
9
 - 10

12
)  W/cm

2

10
14

 

cm
-3

15.0 nsec  

10
10 

W/cm
2

1987 and Weyl , 1987) Rosen

530 

nm 350 nm

15.0 nsec 

 0.2 - 15.0



 21 

3.0

211 /100.5 cmW210 /100.2 cmW

Zhao et al ,1995)(Xin Miao

ps)200.0

1995( Takahashi and Nishijima ,1995)

(XeCl

308.0 nm694.0 nm

1060.0 nm10.6 µm

 (Takahashi and 

Nishijima ,1994)

2000( Francois Vidal et al , 2000) 



 21 

350.0 Torr

2001

(Gamal and Omar , 2001)

( Evans and Gamal ,1980)

( Davis et al ,1991)

20-760 Torr 

 



 22 

 2004  ( Soubacq et al , 2004)   

ne=3×10
18

cm
-3

strasosphere

(Ogata et al,2004) 

 2007(Camacho et al ,2007) 

26.0 Torr - 760 Torr

 N
+

2

N2

21000±1300K



 23 

9.621µm

0.4 - 4.5 Gwcm
-2

13
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