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Chapter (2)

An over view on the physical processes associated the breakdown of 

solids by laser radiation   

21(2-1) Introduction                                                                               

(Du et al,1994 ; Stuart et al,1995 & 1996; Tien et al,1999; Oh et al.2006)

22(2-2)Photo ionization 

process  
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( Gold and Bebb 

,1965)

(Bebb and Gold ,1966)

  (Keldysh ,1965)

(Grey 

Morgan,1975) 

221

(2-2-1) Keldysh's Photo ionization rate  

(Keldysh,1965)
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)(z (Abramowitz and  Stegun, 1964)
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(2-2-2) Grey Morgan's Photo ionization rate  

 

18–2             
KKK hFAWorIAW )(,,                                  

I F 

A

)192(
)()!1(1





 KK

K

hK
A







 ...نظرة شاملة عن العمليات الفيزيائية الفصل الثاني
43 

 



K

V

0N

(Grey Morgan,1975) t 

      

 (2–20)KK

KK

hK

ItN
tN

)(!)1(
)(

1

0












V

(Grey Morgan ,1975) 

(2–21)   
k

K

s

th

K
h

PVn

KN
hI

1

1

0

!)1(

!)1(








 

















 






























 ...نظرة شاملة عن العمليات الفيزيائية الفصل الثاني
34 

 

cn
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23(2-3) Cascade ionization process                                     

t = 0
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231(2-3-1) Threshold laser intensity          

  

(Grey 

Morgan ,1975) 
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232(2-3-2) Cascade ionization rate                                 

  

(Shen ,1984)
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25(2-5) Breakdown Condition                                                          

   

34

(Zel
,

Dovich 

and  Raizer ,1965)   

( Phelps ,1966) (Demichelis 

,1969)  
1310

(Grey Morgan ,1975)



0.1%

(Cohn et al , 1975 ; Santiago and Robinson ,1980)

50% 

0.050.9  (Rosen 

and Weyl , 1987)

(Rosen and Weyl ,1987) 
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( Spitzer ;1965) 
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26 (2-6) Electrons loss process                                         
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)5.05.1( eV
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(Kroll and Watson , 1972;  Smith and Meyerand ,1976)  
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