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 :جسيم يتحرك داخل صندوق فى مجال جهد على الصورة -3
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Where the constant 0oV > .  
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Take 1 1A =  and 3 0B = for no reflection in the right region.  

Matching ( )xψ  and ( )
dx

d xψ at the boundaries a and –a, we can have: 
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Comments: 
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Thus whenever the incident energy is give as 
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there is only transmission. This is called transmission resonance, and it was 
experimentally observed by Ramsauer and Townsend when they scattered low 
energy electron off noble atoms. Relate this resonance to de Broglie wave 
length. ( )0.1 eVE ≈ off  noble atoms. 

Case II ,oV E EE ⇒ = −<   

The Schrödinger equations and its corresponding solutions are: 
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In the region we used cos( )xβ  and sin( )xβ  rather than using ei aβ  and e i aβ−  
because the outside solutions are real. Boundary at ∞  and − ∞  requires the 
coefficients 3A  and 1B  are zeros. 
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Matching the wave function and its derivatives at a  and a−  gives 
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By adding and subtracting of these equations, we get a more lucid form of the 
system of equations, which is easy to solve: 
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Assuming that  

( )1 3 0A B+ ≠  and 2 0A ≠ , (or divided ) the first two equations yield 

tan( )   aβ β α=  

Inserting this in one of the last two equations gives  

1 3 2; 0A B B= =  

Hence, as a results, we have a symmetric solution with ( ) ( )x xψ ψ= −  . We then speak of 
positive parity. 

Almost identical calculations lead for 

( )1 3 0A B− ≠  and for 2 0B ≠  to 

cot( )    aβ β α= −  

and  

1 3 2; 0A B A= − =  

We thus obtained an antisymmetric solution with ( ) ( )x xψ ψ=  corresponding to a 
negative parity. 
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Sins  and β α  are functions of the energy E, the last equation imposes restrictions 
on the values of energy E that permit a solution for A, B, C and D; in other words, 
energy quantization. Moreover, there are two types of solution, one obtain when 

( )tan    even solutionaβ β α=  

The other when 

( )cot    odd solutionaβ β α= − . 

Let’s study them sequentially. 

First 

( )tan aβ β α=  

 
 
 
 
 
 
 
We have a set of four simultaneous linear homogeneous equations for four 
unknowns and the condition for a solution to exist is that the determinant of the 
equations vanish:  
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This leads to the equation 
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