APPENDIX H: GAMOW FACTOR IN ALPHA
DECAY

The probability for an o particle to tunnel through the Coulomb barrier can be written

as
P = Hexp{—QG}
where G is the Gamow Factor,
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R is the radius of the nucleus of mass number Z, R’ is the radius at which the « particle
escapes, m is the mass of the « particle, V(r) = 2 (Z — 2) €?/4weor = B/r is the Coulomb
potential, and Ej is the energy release in the decay.

The « particle escapes the nucleus when r = R’. Hence, the potential V(R') = Ey and

R' = B/Ey. Therefore,
om\ /2 (R [p 1/2
(2 [ 2
h R T

omB\Y? (B 11 171Y?
=\ == / S| dr
h R T R

In order to perform the integration, let r = R’ cos?§ and dr = —2R’ cos @ sinf df. Then
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Now, using cosf = (r/R)"?, sinf = (1 —r/R')"* and sin 20 = 2sin  cos 6, then
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Hence, the Gamow factor
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or
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For most practical cases, R < R’, so the term in square brackets is ~ 7/2 and G becomes
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