4.1 Potential Box in one dimension

Region of dimension -a- , the potential
energy in this region equals zero [v=0 inside
the box]. The potential in outside equals to
[V = E, = o0]. sometimes the potential box
is called Infinite potential well. In side
potential Box no Force effected on any
particle F =0=V = 0.
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* Figure(4.1) Potential well in one dimension

* To find the wave Function of particle in
potential box we can solve Schrodinger
equation.



h2 921 _
—— =2+ v = Ey (ODTISE)

V = 0 (inside box)
_ h% 0%

i E¢ ... (4.1)
E=T+V = %

k= 2

% + k%P =0.....(4.2)

The solution of equation (4.2) is:



The boundary conditions

0>xX=>a
and

When x = 0= {(,n) =0
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Y = Csinkx,x = a

Yy = 0 = Csinka
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b * .
Jall spacell) Ppox =1

. NmXx X % .
Y =C5m%, Yoy =C Smn%x
fCSinn%x, C*Sinn%x=1

. 27’lTL’X

2 fUeA
|C| fallspaceSln a =1



al 2NTTX
IC|? | —(1—cos ):1

0O 2 a
2' Sin2nnxa
C_x_ a] _1
2 2NT1 —_
c2 . :
bl Cl—O]z
2

2

" C = —

b = 2 sin ™44

The general form of the wave function for the particle in
the potential Box of one dimension.



Example(1) :Find the wave Function of particle in potential box in one dimension at ground state,
first excited state and second excited state solution:
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The energy of particle in the potential Box.
To calculate the energy of particle in P.B. of one dimension
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The relationship of Energy for particle in the P.B. of one dimension

Ground state
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* Test your understanding why n#0 :Prove
mathematically

* Thank you for your listening




