SQ.19
Aim: to study the effect of changing well width on energy of a bound state.
Follow the steps to download the free finite-well application.

(1) Go to http://demonstrations.wolfram.com/BoundStatesinASquarePotentialWell/
to download the Wolfram CDF Player

(2) Click the “Interact Now! Get the free Wolfram CDF Player” button to download
the Wolfram CDF Player
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(3) Click DoMonstration as CDF to download the cdf file.

B Wolfram Demonstratic x ' @R Kristine West recorder % @ G.Ph. Telemann: Conce % ( @8 Red Army Choir: On - % x e -

[u]
C  ® demonstrations.wolfram.com iStatesInAS € tialW &

11428 Interactive Demonstrations

© Wolfram Demonstrations Project Powered by COF Technology»

EXPLORE LATEST ABOUT PARTICIPATE AUTHORING AREA

Bound States in a Square Potential Well

Related Demonstrations More by Author

r a Square



http://demonstrations.wolfram.com/BoundStatesInASquarePotentialWell/

(4) Open the cdf file, you can now use the application.

To investigate the effect of changing well width on energy of a bound state, V, =-8
was chosen. Besides, m and h-bar were chosen to be 1 automatically. Two values of

a are shown below to let you see the effect.
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Fig.1 The energies of eigenfunctions when V,, =-8 and a = 0.5. The energies of the

ground state and the first excited state are about -6.5 and -2.
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Fig.2 The energies of eigenfunctions when V,, =-8 and a = 1. The energies of the

ground state and the first excited state are about -7.5 and -5



When the width of the finite well (a) increases, the energies of the ground state and

the first excited state decrease. Also, the second excited state appears.

Therefore, the energy of the states becomes smaller when the width becomes bigger.

You may also want to try to decrease the width to a very small number. Width a =

0.5, which is the smallest number you can set, was chosen.
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Fig.3 The energies of eigenfunctions when V,, =-8 and a =0.05.

You can still see that the is a ground state wavefunction, indicated by the yellow line.

This shows that there is always a bound state no matter how shallow the well is.


















