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define h bar, m
define delta x, delta E
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begin do-loop (from E=0 to E=limit)
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begin do-loop (from x=0 to effective inf)
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Shooting method program

#define hbar 1.05459e-34  /* 77/9 TE &% */

#define m 9.109534e-31 /* EEPDEFDEE */

#define e_0 1.602189e-19 /* & —ig */

main()

i . . 1 V
float dE=le-3*e_0; /¥ TRIVF—0DI85; dE*/ me
float  dx=1le-10; /*FH;R0)¥§N§?E§? dx*/ 1A
float E; /* the energy E */

float psi@,psil,psi?; /* psi(x-dx), psi(x), and psi(x+dx) */
float  x; /* BEEE*/

for(E=0;E<e_0;E+=dE)  /*IRIF—FomhdTxt2*/ LTRILF—AFvVDEE=1eV
{

psif=0;psil=1; /*RENBIEL D #HA(E*/
for(z=dx;x<100e-10; x+=dx) /RN EZEL D ; FEHEX=0+dx*/
{ BEZx+> 0 ERE=100 A

psiZ2=C2*m*(dx/hbar)*(dx/hbar)*
(e_0*(x/100e- 1@)*(x/1®®e 10)-E)+2)*psil-psi@; /*Shooting;E TPsi2Z&k&HB*/
psi@=psil; /¥EEED T T b X 2
= eV

psil=psiZ; 5
100A

}
printf("E=%fmeV psi(infty)=%f¥n",E/(le-3*e_0),psi2); /*EERD L ImeVERHI*/
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Psi at infinity [a.u.]
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Energy s.t. psi@infinity=0 [meV] : 58.5, 136.5,214.5,292.5, 369.5,447.5,524.5, 602.5, 679.5,756.5
E_n/(n-1/2) [meV]: 39.0, 39.0, 39.0, 39.0, 38.9, 389, 389, 389, 38.8, 388
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Set an arbitrary boundary condition (Bound state) you'd prefer to evaluate.

Then, solve the Schrodinger equation numerically
using the Shooting Method (see documents distributed)

|. Energy Eigenvalues
2.Wave Functions (Eigen functions)
3.and more

4 )

e.g. Spherical Quantum Dots of Si

in the SiO2 matrix
e.g. Bound states in the ID quantum well

in an external electrostatic field




