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USING MAPLE, MATHCAD SOFTWARE , METHODOLOGY FOR
CREATING A PROGRAM SEQUENCE FOR DETERMINING THE
SOLUTION OF THE STATIONARY SCHROEDENGER EQUATION IN
DIFFERENT QUANTUM SYSTEMS.

Eshboltayev Igbol Mamirjonovich Kokan State Pedagogical Institute vb
professor, doctor of philosophy (PhD) in physics and mathematics

Below we will see how the Maple system solves some selected
problems from quantum mechanics . In this case, we see the modeling of the
problem in order to facilitate its further analysis and understanding. First, we
analyze the solution of the stationary Schrodenger equation for a freely moving
particle. In this case, the potential energy of the particle is zero. Thus, we
introduce the following program and obtain the solution of the stationary
Schrodenger equation [1]:

.> # Free
> restart;
> U:=(x)->0;
Uu:=0
> a:=1;
a=1

> schr:=diff(psi(x),x,x)+2*m/h"2*(EU(x))*psi(x)=0;

o° 2mE y(x
schr := (axz W(X)j+hzw(): 0

> dsolve(schr);

y(x)=_C1 sir{mﬁhﬁxj . 2 CO{MEhﬁx]

Let's consider standing waves . Let's determine the solution of the
noted stationary Schrodenger equation and analyze it. Between the walls,
the particle potential energy is zero, because between the walls the particle
forms freely. Thus|[5]:
> dsolve(diff(psi(x),x,x)+k”2*psi(x)=0);

y(x)=_Clsin(k x)+ _C2cos(k x)
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Given the boundary conditions, of course, it is possible to determine the
range of values that the wave vector k can take. Let's examine the normalized
wave functions:
> psil:=(a,n,x)->1/sqrt(a)*sin(Pi*2*n/2/a*x);

. (TnX
sm( 3 j
yl:=(a,n,x) > —————~
Ja
> psi2:=(a,n,x)->1/sqrt(a)*cos(Pi*(2*n-1)/2/a*x);
{1 n(2n-1) x)
O -
y2:=(a,n,x)— 2 a
I la
It is not difficult to check that they are normalized:
> int(psil(a,n,x)"2,x=-a..a);
cos(mn)sin(etn)—=mn
- mn

> int(psi2(a,n,x)"2,x=-a..a);
_2cog(mn)sin(mrn)+m—2mn
n(2n-1)
Analytical expressions for these functions can be obtained:
> for n0 from 1 to 3 do psil(a,n0,x);psi2(a,n0,x) od;
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- for example, to determine the average value of the impulse (operator),

it is necessary to perform an exact integration [2]:
> int(ul(a,n,x)*diff(ul(a,n,x),x),x=-a..a);
0
> int(ul(a,n,x)*diff(ul(a,n,x),x),x=-a..a);
0
It is also possible to construct the graphs of the first three (odd and even)
eigenfunctions for the quantity a=25[3,4]:
> plot([psil(25,1,x),psil(25,2,x),psil(25,3,x),psi2(25,1,x),psi2(25,2,x),psi2
(25,3,x)],x=-25..25);

Let's examine the motion of a particle between two walls located at the 8 .g 0
points x=-a and x=a and completely impermeable to the particle. Let's say that “:’ gé
at the point x=0 there is a very thin and very high (very high energy potential) é’ %g
barrier that half-transmits the de Broglie wave of the particle. In this case, let's g EN
analyze the solution of the Schrodenger equation, which describes the motion of U ;5

the particle. It is known from the theoretical solutions of this problem that the
statistical ensemble states of the considered system are represented by even and
odd state functions [2]. - for example, it can be expressed as an odd state

%

function 1/;,([)(x) =4 \/% sin(% +mn),n = 1,2,3,...Now let's create graphs

of the first three state functions[5,6,7]:
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Here we stop the information about the use of Maple, MathCAD B

M
programs in solving physics problems, as well as in scientific research in 8.%
this field. Because if technology, especially nanoelectronics, develops in this g T Y
way, there is no doubt that such problems will be easily solved in the near ¥ EE
future. k= =5
0 z"

Books Vs

1. LDLandau, Ye.M.Lifshits. Quantum Mechanics. Moscow, Nauka, 1989.

2.  GXXoshimov, R. Ya. Rasulov, NHYuldashev. Fundamentals of quantum
mechanics. Tashkent.: Teacher 1999.

3.  Mathcad 6.0 Plus. Financial, engineering and scientific analysis in the
Windows 95 environment. - M.: Informatsionno-izdatelsky dom "Filin™,
1996.

4. Rasulov, R. Ya, Vakhob Rustamovich Rasulov, and I. M. Eshboltaev.
"Linearly and circular dichroism in a semiconductor with a complex
valence band with allowance for four-photon absorption of light." Physics
of the Solid State 59.3 (2017): 463-468.

5. Rasulov, R. Ya, V. R. Rasulov, and |. Eshboltaev. "Linear-Circular
Dichroism of Four-Photon Absorption of Light in Semiconductors with a
Complex Valence Band." Russian Physics Journal 58.12 (2016): 1681-

%

1686.
6. Rustamovich, Rasulov Voxob, et al. "TWO-PHOTONE LINEAR-
CIRCULAR DICHROISM IN NARROW-ZONE

SEMICONDUCTORS." European science review 7-8 (2020): 54-59.

N)
o

4iPage



https://confrencea.org/

Confrencea — Virtual International Conferences
Hosted online from Dubai, U. A. E. Date: 30™ November 2023
Website: https://confrencea.org

10.

11.

12.

13.

Rustamovich, Rasulov Voxob, et al. "Investigation of dimensional
quantization in a semiconductor with a complex zone by the perturbation
theory method." European science review 9-10-1 (2018): 253-255.
Rustamovich, Rasulov Voxob, et al. "Investigation of dimensional
quantization in a semiconductor with a complex zone by the perturbation
theory method." European science review 9-10-1 (2018): 253-255.

Rasulov, V. R., et al. "Interband Multiphoton Absorption of Light in
Narrow-Gap Crystals." European Journal of Applied Physics 3.5 (2021):
51-57.

Rasulov, Vakhob Rustamovich, et al. "Size Quantization in n-
GaP." Semiconductors 54 (2020): 429-432.

Pacyios, Boxo6 PyctamoBuuy, et al. "MEXJIY30HHOE
TPEX®OTOHHOE ITOTJIOHIEHUE B INSB." (2021): 143-148.

Rasulov, R. Ya, et al. "Interband Multiphoton Absorption of Polarized
Radiation and Its Linear Circular Dichroism in Semiconductors in the Kane
Approximation.” Russian Physics Journal 65.10 (2023): 1746-1754.
Pacynos, P. 5., et al. "K teopuun tpex u 4eThipex (DOTOHHOTO JTHHEHHO-

UpKyJIsipHOTO  auxpousma B P-GaAs." «Vzbexckuit  ¢uzuueckuti
arcyprany 23.4 (2021).

Confrencea
Conferences

Virtual International

%



https://confrencea.org/

