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We propose a Coulomb excitation study for E0 conversion in actinide nuclei.
We expect the large amount of conversion electrons in transitions from K = 0 states
with Al = 0. By measurement of those electrons we can extend our knowledge about
38U nuclear structure. Using standard v-spectroscopy methods we can observe the
ground-state rotational band up to spin 30* and the octupole band to spin 237,
other collective bands are hardly seen!'?. In 1985 Venema et al.> measured excited
levels in 22U, 24U and *?Th in 2?Th(a, zn) reactions. They used two mini-orange
detectors. The strong presence of EQ conversions in Al = 0 transitions has been
observed (fig.1).
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Fig.1 Prompt conversion electrons from »?Th(a, zn) reactions.

In nuclei, transitions between states with equal spin, parity and K-quantum num-
bers proceed predominantly through E2, M1 and E0 radiation. The contribution of
EQ transition increases with Z. For instance, for excitation energy 0.5 — 1.0MeV, in
nucleus with Z ~ 80, E0 transition probability increases as ~ Z?, in contrast with
E2 ~ Z'® or M1 independent on Z. Also conversion coeflicients for excitation energy
~ 1.0MeV for pure E2 transition is about three orders of magnitude smaller, than
those coefficients for E2 and admixed EO transitions. For example, a..,(E0+E2) val-
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ues for Al = 0 transitions depopulating excited levels of two low lying K = 0 bands
in 28U are 6.7+]3 and 4.4:£1.2 respectively®. Same transition in 2*?Th has a.,, value
of 17.0 £ 6.0%. These coeflicients are incredibly high, one order of magnitude larger,
than expected from nuclear structure of actinide nuclei (8 ~ 0.25). If the conversion
coefficients are spin independent or increase with spin, the main decay mode of ex-
cited levels of K = 0 bands is expected to be interband-conversion electrons more,
than inband or interband v-rays. Also Al = 0 transitions from v- to ground-state
band have the E0 conversion contribution due to mixing with S-bands.

Up to now, we know two low lying K = 0 rotational bands with band heads
927keV and 995keV, up to spin 4*. The third K = 0 band has been found with band
head 1482keV 48 (see fig.2). Decay of that level will occur mainly through conversion
electrons, but it is also possible to decay through Internal Pair Conversion. Although
the branching ratio for this process is houndred times smaller, than for electron
conversion, it is very interesting to measure the contribution of IPC to background
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Fig.2 Decay scheme of 28U.

We want to measure conversion electrons in very heavy systems under Coulomb
barrier (e.g. U +'8! Ta). In such experiments there is very high background of
v-rays and much higher, than in lighter systems §-radiation (0s_ctectrons ~ Z2). To
suppress the background, we apply mini-orange energy filters. Doppler-broadening
reduction, we can obtain moving our electron detectors with mini-oranges away from
the target to reduce opening angle. For the opening angle of 1% of 4, for 1MeV
electrons Doppler-broadening is AEp = 12keV to compare with AEp = 140keV for
47 opening angle. The experimental setup looks as on fig.3.
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Fig.3 Experimental setup.
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