Lecture 5: Nuclear Theory

(Takashi NAKATSUKASA)

Try the following problems before the lecture.

1. The lifetime of the charged pion is 2.6×10-8 s, but that of the neutral pion is 7.6×10-17 s. Why are these so different?

(How do these particles decay?)

2. Estimate the Compton wave length of the pion.

(The pion mass is about 
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3. The pion Compton wave length is a typical range of nuclear force. In order to make the deuteron (p+n) bound, how strong the potential between a proton and a neutron should be?

(Use the uncertainty principle)

4. The radius of stable nuclei is roughly given by 
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 is the mass number of the nucleus.

A) Consider the Uranium nucleus, 235U. Estimate roughly the neutron cross section, assuming the classical mechanics is valid.

B) In the quantum mechanics, what kind of differences can you expect?
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