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 الفصل الثالث                                            
Chapter ( 3 )    

 

 

نهيار في الأوساط الصلبة المستحث بواسطة أشعة الادراسة عن نمذجة ظاهرة 

 الليزر
A study on modeling of the breakdown phenomenon in solids 

induced by laser radiation 

 

 
31( 3-1 ) Introduction                                                                               

                            

(Bogaerts et al,  2003)

 10
10

- 10
14

 W/cm
2

 (Watanabe and 

Iguchi, 1999; Yoo et al, 2000; Zhang et al, 2001)
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1.639×10
-3

 s

 (Ready , 1971)

(Gudde et al, 1998; Wellershoff et al, 1999)

(Qiu and Tien, 

1993)(Ohmura and Fukumoto, 

1996; Ohmura et al, 1998)(Itina et al, 2002; Zhigilei et al, 

2003)

(MendesRibeiro et al, 1998; Stoneham et al, 1999) Mesoscopic

(Abdellatif and Imam, 2002; Hafez et al, 2003)
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32( 3-2 )Back ground on numerical model               

                                                                                 

(Klein, 1969 ; Fradin, 1973 ;Bloembergen, 

1974) 

Sparks et al, 1981
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m1

Arnold and Cartier, 1992

Si O2

mnm  10250 

m2

m1

m1m1
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(Jones et al, 1989)

(Apostolova and Hahn, 2000)
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(Vatsya and Nikumb, 2002) 
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33

(3-3)Numerical modeling for the damage caused by ultra short pulses    
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(Mao et al ,2004)

331

(3-3-1)Photo ionization and exiton formation     

(3-1) a
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(3-1)

σ  Iσ

K

        

   

10 fs 

(Keldysh, 1965)
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(3-15)γ  ω       
   

   

   E

ωγ

332(3-3-2)Free carrier absorption                      

 

b

𝛼
 

r𝛼       c

          

(3-16)ε       
  

  

        
  

          
 

  τ

(Fischetti et al, 1985; Arnold and Cartier ,1991)
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(3-17)    
   

    

N  

             

333(3-3-3) Cascade ionization                                                    

  

c

(Yablonovitch and Bloembergen ,1972; 

Bloembergen ,1974)

𝜂 η
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(Stuart et al, 

1996)

(3-18)
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(3-20)
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(Yudin et al, 2004)

(Seideman et al, 1995)
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