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The alpha decay 04/11/2005

The transmission probability T for an alpha particle traveling from the inside
towards the potential well that keeps the nucleus together determines the
lifetime for alpha decay.
V
0 areallInT Energy of the alpha particle after the decay has to
be monotonically related to the lifetime of the
alpha decay.
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Scaling alpha decay times with Energy

The correct scaling of the alpha decay times with the alpha energies after the
decay was one of the early successes of Quantum Mechanics, and of barrier

penetration in 1928 (George Gamow).
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The Schrodinger equation in three dimensions 04/11/2005

Review of one dimension:
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Conclusion: whenever K WV needs to be computed, one can use — | % Y

Dispersion relation 71¢v = % k*+V(X) then leads to

ingW=-20W+V(x)W
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From the dispersion relation to Schrodinger’s equation 04/11/2005

The wave vector K changes with position X according to: % k?+V(X)=E
for a particle with fixed constant energy E, where w does not change.
Time independent Schrodinger’s equation

For a stationary state: W(X,t) = c|)()*()e‘iwt — cp(y()e“%t
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Time dependent Schrodinger’s equation
If ¥_,and¥_, are solutions of for different energies E, and E,,

then¥ =¥ _,+¥,_,is a solution of
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As in one dimension this holds for an arbitrary linear combination of stationary states.
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