
   Lecture 3 . The Compton Effect. De Broglie 
Waves. The Theory of Wave-Particle Duality.  

 



Glossary 3 

 

wave -particle duality - корпускулярно-волновой дуализм 

wave function - волновая функция 

Incident photon - падающий фотон 

scattered photon- рассеянный фотон 

Plain wave –плоская волна 

Probability – вероятность 

Density of probability – плотность вероятности 



The Compton effect 
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We have seen that experiments such as blackbody radiation, the 

photoelectric effect, and Compton scattering can be explained 

using the photon picture of light, but not with the wave picture. 

However, it is important to realize that experiments such as 

diffraction and interference all need the wave picture, as a photon 

(particle) picture fails in these cases. Both pictures are needed in 

different circumstances; one says that light exhibits a wave-

particle duality: Light has a dual nature; in some cases it behaves 

as a wave, and in other cases it behaves as a photon. This wave-

particle duality is the basis of the quantum theory of light, and has 

some profound physical and philosophical implications which are 

still being debated today.  

 



   

de Broglie Waves  

In 1924 a young physicist, de Broglie, speculated that nature did not single out 

light as being the only matter which exhibits a wave-particle duality. He proposed 

that ordinary ``particles'' such as electrons, protons, or bowling balls could also 

exhibit wave characteristics in certain circumstances. 
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mv
 

wavelength  of   a particle with mass m moving at speed v 
           

because  the momentum of such a particle is p = mv  





Дифракция электронов, как и рентгеновские лучи, происходит в 

определённых предпочтительных направлениях, предполагающих 

участие нескольких слоёв параллельных плоскостей атомов никеля 

внутри кристалла. Из-за его малой длины рентгеновские лучи 

обладают хорошей проникающей способностью. Формула Брэгга 

имеет вид 
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                                  Normalization condition 
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According Born square of absolute value of psi-function  

denotes the probability   dp that the particle will be found  

in element dV: 

2
dp dV

2
1dP dV  



Conclusion 

 

From sense of Psi- functions follows that the quantum 

mechanics has a statistical property. She doesn't allow 

to define a particle displacement in space. So, with 

reference to a microparticle concept of a trajectory 

loses sense.  With the help of psi- functions can be 

predicted only, with what probability the particle can be 

found out in various points of space. The quantum 

mechanics opens true behavior of microparticles much 

more deeply. 

 
 




