






























































Find the de Broglie wavelength of a 1.00-MeV proton. Is a 

relativistic calculation needed?





This interpretation was first made by Max Born in 1926.









we expect the wave representation of a moving body to correspond to a wave 

packet, or wave group, like that shown in Fig. 3.3, whose waves have amplitudes 

upon which the likelihood of detecting the body depends.



The effect of the modulation is to produce successive wave groups.



the group velocity 

turns out to be





the intensity at any angle is proportional to the distance 

of the curve at that angle from the point of scattering.

Results of the Davisson-Germer experiment, showing 

how the number of scattered electrons varied with the 

angle between the incoming beam and the crystal 

surface. The Bragg planes of atoms in the crystal were 

not parallel to the crystal surface, so the angles of 

incidence and scattering relative to one family of these 

planes were both 65°.
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Wave functions of a

particle trapped in a 

box L wide.



We can draw three general conclusions:





Because the wavelengths of the fast electrons in an electron microscope are shorter than 

those of the light waves in an optical microscope, the electron microscope can produce

sharp images at higher magnifications. The electron beam in an electron microscope is 

focused by magnetic fields.

東海大學應用物理系的
穿隧式電子顯微鏡(TEM)

電子顯微鏡(electron microscope )



In the case of a good microscope that uses visible light, the maximum useful 

magnification is about 500.

Electron microscope has a great improvement on the 200-nm resolution of an optical 

microscope, and magnifications of over 1,000,000 have been achieved.

In an electron microscope, current-carrying coils produce magnetic fields that act as 

lenses to focus an electron beam on a specimen and then produce an enlarged image on 

a fluorescent screen or photographic plate (figure). To prevent the beam from being 

scattered and thereby blurring the image, a thin specimen is used and the entire system 

is evacuated.









The probability of finding a value of x is given by 

the Gaussian function f(x). The mean value of x is 

x0, and the total width of the curve at half its 

maximum value is 2.35, where  is the standard 

deviation of the distribution. The total probability 

of finding a value of x within a standard deviation 

of x0 is equal to the shaded area and is 68.3%.

95.4% of the measurements fall within two 

standard deviations of the mean value.









This indeterminacy is inherent in the nature of a moving body.  1. They show it is 

impossible to imagine a way around the uncertainty principle; 2, they present a view of 

the principle that can be appreciated in a more familiar context than that of wave groups.
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