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APPENDIX

NUMERICAL CALCULATION

There are many methods available for minimizing a function with respect to its
arguments depending on behaviour of the function. However, the common thing of all
these methods is iteration. A complicated function may be solved by some methods
such as the down hill simplex method or the conjugate gradient method, etc. [30). In
our case, the effective mass and the ground state energy are a well behaved function
which can be minimized directly by iteration. For our problem, we want to minimize
the energy with a condition mentioned in Chapter VI and we may proceed in this
manner.

First of all one of the parameters must be guessed and we can determine
another one by substitution the first in the conditioned equation (6.1) or (6,2). Then |
the ground state energy of equation (3.27) can be evaluated from these parameters, By
iteration of this process, the minimum value of the energy can be foﬁnd and the
parameter that minimizes this energy will be kept to calculate the effective mass. The

.important. point. of our scheme is guessing proper initial values of the parameter.
However, for our problem this is not difficult since we know what ranges that the
solution wiil be converged.

We have used the MATHEMATICA solfware for the calculation since it

provides many built-in functions that are easy to handle. All the steps can be

summarized as .
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1. Clearing all the variables, setting initial values to the energy which should be a
large number.

2. Giving an initial value .to one of the parameters.

3. Solving the conditioned equation.

4, Substituting these parameters into the expressions for gound state energy.

5. Comparing result with previous value, if it is not less than the latter then go to step
2 again. If it is less than the previous value then keep this value.

6. Doing this process until the result is stable to the desired digits.

The result willi be more accurate if the number of iteration is large. The

example of the program is presented as well.
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culation
ClearA[v,w,t,u,GrEnergy,Energy,a)
a=1 ( coupling' constant )
Module[ Enérgy=5 .
Do[ v= 5 Random(];
w= FindRoot[1+ a v*3 /(3 Sqrt[Pi)) NIntegrate[t*2 Exp[-t)/
(A2 t+v(1-ur2/v2)(1-Expl-v t]))*(1.5),{t,0,Infinity}]
| ~(viu)*2 Expf(wv)*2 -1+u”2 v a/(3 Sqrt[Pi]) NIntegrate[
t*2 Exp[-t)/ (u*2 t+v(1-ur2/v2)(1-Exp[-v t1)*(1.5),(t,0,Infinity}]]
{w.3.4}1;
GrEnergy=N[3(v-w)"2 /(4v) - a v/Sqrt[Pi) NIntegrate[Exp[-t)/
(WA2 t+v(1-wA2/v2)(1-Exp[-v t]))*(0.5),{t,0,Infinity}]];
Iff GrEnergy < Energy , Energy= GrEnergy;
Print[“Ground State Energy = ”‘,Energy,”;”,v,”;”,w] ]
» {1000} ]
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