
consistent with a magnetic dipole conversion coefficient for
the 215-keV transition. Its measured DCO ratio is 1.1!2"
which is not inconsistent with the schematic calculation for a
#J!0 transition, which yields 1.04 under the assumptions
stated above. This leads to a J$!8" assignment for the de-
exciting state. The parallel pair of transitions with energies of
568 and 709 keV were observed by Ref. %25& but the 140-
keV crossover was not. The 1041- and 512-keV transitions
have DCO ratios consistent with stretched quadrupole and
dipole nature, respectively, so it is likely that the 568-keV
transition deexcites a spin-11 state. This would require that
the 140-keV transition have quadrupole multipolarity; con-
sistent intensities are obtained for an E2 rather than an M2
transition, fixing the spin-parity to be 11#. The 438-keV
transition feeds into this state and has a DCO ratio of
0.97!16" when gated by a dipolar transition. This suggests a
12" assignment for the deexciting state. Measured DCO ra-
tios in the parallel path via 583- and 234-keV transitions to
the yrast 9# state are consistent with this. The authors of
Ref. %25& note that the temporal character of these two tran-
sitions suggests that they are partially fed by a delayed com-
ponent with a half-life around 10 ns. The time spectra asso-
ciated with the 234-, 438-, and 583-keV transitions are all
consistent with some delayed feeding component; analysis of
the time spectra for the 234- and 438-keV transitions gives a
half-life of 14!4" ns %26& consistent with Ref. %25&. The 495-
and 472-keV lines appear to be prompt. It is therefore likely
that the isomeric state feeds into the 12" state, possibly by
an unobserved low-energy transition which would explain
the isomeric nature.
No transitions associated with 204Rn were observed in

focal plane '-ray detectors. This would indicate that there
are no strongly populated isomers with half-lives longer than
(0.5 )s.

V. INTERPRETATION AND CONCLUSIONS

The low-lying near-yrast states in the light radon isotopes
below the N!126 shell closure are illustrated in Fig. 16!a".
The data shown are those of Refs. %16–18,25,28–31& along
with the results obtained in the current study which complete
the systematics by providing a full picture of states up to spin
10 in the A!200#204 nuclides. The proximity of the N
!126 and Z!82 shell closures might suggest that the de-
scription of nuclei in this region lends itself to a shell model
approach. For example, measurements of the magnetic mo-
ments of the isomeric 81

" states in 206#214Rn %32&, have con-
firmed the assignment of a proton h9/2

4 configuration. Empiri-
cal calculations have been attempted with some success in
208Rn and heavier isotopes %29–31&, albeit using a rather
restricted model space and weak coupling between protons
and neutrons. Such calculations rapidly become intractable
in lighter systems where the increasing number of valence
particles dramatically increase the size of the model space. A
cursory glance at the energy level systematics shown in Fig.
16!a" shows that the spacing of the 2", 4", and 6" states is
roughly equal in the middle of the isotopes shown, which is
indicative of vibrational effects. These are clearly anhar-
monic, as might be expected from coupling of harmonic vi-

FIG. 15. Energy spectra of prompt ' rays emitted at the target
position in the 204Rn experiment: !a" gated by a transition energy of
135 keV, !b" gated by a transition energy of 299 keV, !c" gated by a
transition energy of 114 or 234 keV, and !d" gated by a transition
energy of 1085 keV. The prominent peaks in the spectrum are la-
beled with the transition energy given to the nearest keV.

FIG. 16. Systematics of the low-lying yrast states in !a" neutron-
deficient radon isotopes and !b" polonium isotopes. The states in
different isotopes which are joined by a line in !a" are part of similar
decay sequences. Some low-spin nonyrast states are also shown by
the asterisks. Sequences are labeled by the spin parity of the states
concerned and a common symbol is used for all yrast states of the
same spin parity.
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