Single-Particle Transition (Weisskopf Estimate)

For an electric single-particle transition we assume excitation of only one
proton in an average central potential that changes its orbit from j; to jy. A
magnetic transition takes place when the intrinsic spin is flipped, i.e., j; = £; &
1/2 — jy = £5 F 1/2, respectively. For a magnetic transition the multipolarity
Alds given by |j; — jfl = Aand |[6; — €| = A — 1.

A useful scale of B(EA)- and B(M A)-values are the Weisskopf units which
allow a rough estimate of the number of nucleons contributing to radiation.
For a transition from an excited state /; to the ground state I;, we find in the
electric (EX) and magnetic (MA) case
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For the first few values of A, the Weisskopf estimates are

B(EL; I; — I,,) = 6.446 107 A%/3 ¢2(barn)
B(E2; I; — I,,) = 5.940 107¢ A*3 ¢2(barn)?
B(E3; I; — I,4) = 5.940 107% A% €*(barn)?
B(E4; I; — I,,) = 6.285 1071 A%/3 ¢2(barn)*
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B(M1;I; — 1) = 1.790 (



Table 1
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Inelastic scattering and Coulomb

excitation formfactors
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The y-ray strengths listed in Tables III through
XIV are expressed in Weisskopf units,?® based on a
nuclear-radius constant r, = 1.20 fm. The Weisskopf
estimates T'y (in electron volts) are given below as a
function of £, (in mega-electron volts) and A:

TWED = 6.8 x 1072A28E3

TW(E2) = 4.9 x 107*A*E]
Pw(E3) = 2.3 X 10-HAE]
T E4) = 6.8 X 10-2IAES
TW(ES) = 1.6 x [0-27A1BEL
Tw(M1) = 2.1 x 1072E3
Tw(M2) = 1.5 x 10"¥424E3
Tw(M3) = 6.8 x 10-PAE]
T(M4) = 2.1 x 10-2A%EY
TW(M5) = 4.9 x 10-BAEL

The strengths of EO transitions (Table II) are ex-
pressed in Wilkinson units (Wi.u.). The definition of




C: Coulomb Scattering 403
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1. Useful numbers and formulae
(The numerical coefficients in (C.1-3) are for ¢ in MeV)
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2. Relationship between kinematic variables
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