The square of the wave function 
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is the probability that a particle is located at coordinate x
Therefore, if we integrate the probability over the entire space, the result must be 1, since the particle must exist somewhere.

Thus:
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We use the conventional trigonometric identity:
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To obtain:
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Therefore:
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And the normalized wave function is:
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Diffraction is a wave phenomenon. Therefore to observe diffraction from any particle, the diffractive object must have the order of magnitude of the wave length of the diffracted particle.

The wave length of a particle is its De-Broglie wavelength:
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Where m is the mass of the particle, v is its velocity, while h is the Planck constant.
The velocity of the neutron can be obtained from its kinetic energy:


[image: image8.wmf]m

E

v

mv

E

2

2

2

=

=


Therefore:
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In our case:
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Now, the speed of light c is:
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Thus the wavelength of the neutron is:
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Any object of this size will diffract the neutrons.

For comparison, the radius of the neutron is 10-15m, hence a target composed of atom nuclei of about 10 nucleons each (such as carbon oxygen, nitrogen) should be able to diffract the neutrons.
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