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Chapter ( 4 ) 

Numerical modeling of fused silica breakdown by ultra short pulses 

of laser radiation 

41(4-1) 

Introduction
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(Lui 

et al,2005)

(i)(ii)

800 ns(250 fs -2.5 ps)

42

(4-2) Study of fused silica breakdown using the rate equation  
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(iii(Keldysh ,1965; Stuart et al ,1996; Lenzner et 

al ,1998; Li et al ,1999)

(Schaffer et al ,2001)

421(4-2-1) Rate  

equation 
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421(4-2-1-a) Photo ionization rate                    
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(Schaffer et al ,2001)
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,1995; Kennedy et al ,1997; Noack and Vogel ,1999)
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421(4-2-1-b) Cascade ionization rate                         
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(Schaffer et al ,2001)

i

 

(Kennedy et al ,1997; Noack and Vogel ,1999)

(4-3)

  M

 (Raizer ,1966) 

421(4-2-1-c) Electrons diffusion rate                    

          

(4-4)
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(4-5)
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1 fs(Kennedy et al ,1995; Noack and Vogel ,1999)

421 (4-2-1-d) Recombination rate                   

      

(Docchio ,1998)Cm
3
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91076.4 rec

( Noack and Vogel ,1999 ; Fan et al ,2002 ) 

422(4-2-2) Method of calculation                                                

 

422  (4-2-2-a) Determination of  the  focal 

volume      
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(4-1)

422(4-2-2-b)  Breakdown condition .                                
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422 

(4-2-2-c) Variation of the intensity on the focal volume                             
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422 (4-2-2-d)Runge-Kutta 

method  

Runge –Kutta (Gerald and Wheatley,1989)

),( yxfy 

 x h00 )( yxy 

)( 0 hxy 

),
2

1
(

)
2

1
,

2

1
(

)144(

)
2

1
,

2

1
(

),(

)22()6/1(

34

23

12

1

43211

kyhxfhk

kyhxfhk

kyhxfhk

yxfhk

kkkkyy

nn

nn

nn

nn

nn













5h

 

43

 



...نمذجة عددية لانهيار السيلكا المنصهرة  الفصل الرابع 

                                                                            74          

(4-3) Study of the fused silica breakdown using Fokker-Plank equation 

(Liu et al, 2005)

50 ps(Stuart et al ,1996)

431(4-3-1) Fokker-Plank 

equation 
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(Stuart et al ,1996)
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(Holway and Fradin ,1975)

(4-2)

   

        ε  

(Keldysh ,1965)                  

100 eV(Arnold et al ,1992)
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(4-2)

                                    Method of calculation (2-3-4)طريقة الحساب( 4-3-2)

            

(Liu et al, 2005)
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eV 

    (Stuart et al ,1996)

(Liu et al, 

2005)                 

 


