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We started with: 

2nd Order Runge-Kutta 
Method or Modified 

Euler’s Method  

a ,b , α and β are 
appropriate weights 
to be found 

Using: 
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 2nd Order Runge-
Kutta Method or 
Heun’s Method 
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Equations 

Euler 
(Error of the order h2) 
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Modified Euler 
(Error of the order h3) [ ]
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Heun 
(Error of the order h4) [ ]
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4th order Runge Kutta 
(Error of the order h5) [ ]
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This is a fourth order function that solves an initial 
value problems using a four step program to get an 
estimate of the Taylor series through the fourth 
order. 

 

This will result in a local error of O(h5) and a 
global error of O(h4)  



The general form of the equations for the 4th Order 
method are: 
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Graphical Representation of the 4rth order method: 



How	  we	  can	  solve	  the	  coupled	  equa'on	  using	  
this	  method	  

The general form of the two equations can be written as 
follows  
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In	  the	  same	  way	  we	  can	  formulate	  the	  solu'on	  
of	  n	  equa'on	  



Then	  the	  solu'ons	  can	  be	  wri8en	  as	  
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Where	  
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and	  
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So	  we	  can	  solve	  n	  coupled	  equa'ons,	  in	  the	  same	  way	  we	  formulate	  a	  fortran	  program	  
of	  solving	  n	  coupled	  equa'on	  ,	  that	  is	  

	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  DO	  40	  J=0,NSTEPS	  
	  CALL	  FUNC(K0,Y,X)	  
	  DO	  42	  I=1,N	  
	  Y0(I)=Y(I)	  

	  42 	  Y(I)=Y0(I)+K0(I)*0.5*H	  
	  X=X+H*0.5	  
	  CALL	  FUNC(K1,Y,X)	  
	  DO	  43	  I=1,N	  

	  43 	  Y(I)=Y0(I)+K1(I)*0.5*H	  
	  CALL	  FUNC(K2,Y,X)	  
	  DO	  44	  I=1,N	  

	  44 	  Y(I)=Y0(I)+K2(I)*H	  
	  X=X+0.5*H	  
	  CALL	  FUNC(K3,Y,X)	  
	  DO	  45	  I=1,N	  

	  45 	  Y(I)=Y0(I)+(K0(I)+2.0*(K1(I)+K2(I))+K3(I))/6.0*H	  
	  C1=Y(1)**2+Y(2)**2	  
	  C2=Y(3)**2+Y(4)**2	  
	  ct=C1+C2	  
	  WRITE(6,100)	  X,C1,C2,ct	  

	  



Laser	  Pulse	  effect	  on	  Quantum	  Dot	  
	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  



Finding	  the	  eigenenrgies	  and	  eigenfunc'on	  of	  Quantum	  Dot	  in	  
presence	  of	  magne'c	  field	  



Laser	  pulse	  may	  be	  form	  of	  any	  shape	  like	  Gaussian,	  rectangular	  
etc.	  in	  laser	  pluse	  electric	  field	  vary	  with	  'me	  

( , )m tΨ r  is the system wave function	  

m’ denotes particular state having quantum number ‘n,l’	  



this time dependent wavefunction can be expended in terms of eigenfunction of 
Hamiltonian H0  as	  

Using the expansion of the wave function ( , )tΨ r  and orthogonally of the Eigen states in (14), a 

set of coupled equation is obtained as 



Here intbk b k b kerµ ψ ψ ψ ψ= 〈 Η 〉 = 〈 〉  , are the dipole matrix element	  



Results	  





Thank	  You	  


