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Tunneling of  α particles through the Coulomb 
barrier is consecutively treated. The effect of 

sharp peaks arising in the case of 
coincidence of the  α energy with that of a 
quasistationary state within the barrier is 
elucidated. Peaks' energy depend on the 

$\alpha$-nucleus potential. The peaks can 
also be observed in the incoming  α-nucleus 

channel. The method is also applied for 
calculation of the angular distribution of the 
emitted α particles from the  α decay of a 

compound nucleus of 135Pr.



α -nucleus potential for the system
of 131La + α



• The theory was proposed by 
Gamov as an extension of the 
theory of quasistationary states by 
introducing the complex energy as 
an eigenvalue. In this theory, the 
real part of the energy has the 
physical sense of the α
eigenvalue, and the imaginary part 
gives the probability of tunneling 
through the barrier. 



BUT:

there are  no quasistationary α orbits in the 
nuclei. They are only formed virtually, mainly 

on the nuclear surface. Then they have a 
chance to escape through the barrier, 

otherwise they are immediately destroyed and 
absorbed by the bulk of the nuclear matter.

This means that α’s may be with an 
arbitrary energy.



α wavefunction for the system of 
131La + α with the resonance α energy of 

10.79 MeV



α wavefunction for the system of 131La + α,
with  α nonresonance energy of 14 MeV

HOW to DEFINE the tunneling probability?



Natural idea which can be expressed from 
the first principles:

to project the shell-model wavefunction
on to the CHANNEL w.f. 

Transparency acquires a new 
sense: the channel w.f. may be 

small or great in the nuclear 
region.



CONCLUSION

• There is no need to fit the α-nucleus 
potential by adjusting the α energy to an 
eigen state inside the barrier.

• GR are predicted in the α-nucleus 
interaction. Discovering them will help to 
fix the parameters of the potential.



SUMMARY

• Finding the predicted GR looks a 
challenging but fairly feasible 
problem at the present stage of 
investigations.






