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Figure 3. B(E2) values, relative to the B(E2; 2+
1 → 0+

1) value, expected for a quadrupole
harmonic vibrator.
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Figure 4. Systematics of B(E2) values for the even–even Cd isotopes 110−116Cd. Transitions are
labelled with their B(E2) values in W.u. with 1σ uncertainties on the last digit in the parentheses;
the listing of two numbers reflects asymmetric uncertainties with +1σ and −1σ , respectively.
Values without uncertainties are relative B(E2) values, or upper limits. Dashed arrows indicate
unobserved transitions where upper limits have been established. Of particular note are the greatly
disparate values in 114Cd between results of Coulomb excitation and lifetime measurements for
some levels, the most serious of which occurs for the 1842 keV 2+ level; the values obtained from
Coulomb excitation are listed above the transitions and are up to a factor of ≈35 greater than those
derived from the most stringent lifetime limits.

Figure 4 shows the low-lying excited states in 112Cd grouped on the basis of B(E2)

values [6, 7]. Evidently, the pattern does not match that shown in figure 3. In particular, at
the two-phonon level, the B(E2) value for decay from the 2+ state is a factor of 4 weaker
than expected, and that of the 0+ state is extraordinarily small. At the three-phonon level, the
0+ state has no observed decay to the two-phonon 2+ state [7, 8], and the 2+ member has an
enhanced decay to the 0+ member of the two-phonon triplet only. This disagreement is in
marked contrast to the similarities between figure 1 and figure 2. Indeed, this result came as
a complete surprise [6, 9]. Further, the disagreement is not peculiar to 112Cd: this observed
pattern of B(E2) values persists from 110Cd to 116Cd [6–17], as shown in figure 5.

Historically, a natural response to any observed deviation from the harmonic quadrupole
vibrator has been to invoke ‘anharmonicities’: there is a very large literature covering this, but
it is more useful here to look further at data. For 114Cd there are multi-step Coulomb excitation
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