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Ree en t l y l ) a consistent interpretat ion has been gi ven to secondary
reac tion experiments in W targets which were irradiated with 24 GeV protons.
The interpretation was based on the assumption that the production of neut­
ron-deficient superheavy  isotopes is  not impossible. This assumption was 
based on a study of actinide sources, separa ted from the same W targets ,
which gave2�

idence ;� productio,R of long-lived isomeric-states in  neutron­
deficient Am and Bk nuclei"J. In the present· contribution we discuss
othe�_g$pect of the study of the actinide sources, namely, the observa­
tion J of some unidentified particle groups which may be abnormal alpha
particles or perhaps delay proton groups. 

Partic le spectra from the actinide sources were given before2 ,3). The
most prominent unidentified groups are the 5.14-MeV group in the Bk source
and the 5.53-MeV group in the Lr-No source. Two coincidence groups between 
3.0 and 4.04 MeV partic les and 13.7±1 and 15.0±1 keV X- or gamma-rays respe­
ctivel y ,  were obser ved in  Am, and a coincidence group be�ieen 5.19  MeV
particles and 1 15±15 keV X- or gamma-rays were observed in Cm • 13.7 and 15
keV are characteristic energies of L X-rays of actinides, an�flS keV are
in the region of K X-rays of actinides. A statistical analysis shows that
the probabi l ities that these coincidence groups are accidental are very
small. 

The groups mentioned abo ve c§p l d  not be identified with any known
activ ities. ��ier, we had thought J that the 5.14-MeV group in Bk may be
at tributed to Pu. However further measurements taken about 7.2 and 14.4
years after chemical separation showed that this is� incorrect since its
intensity decl\[� with a half-life of 3 to 5 years. ·This· group could also
not be due to Po because initially its i�6Bnsity grew with a ha lf-l ife of 
at.>ut l.Sy , and all .known decay chains to Po have much shorter characte­
ristic- lifetimes. The l ifetime o�o§he 5.19 MeV group in Cm was not measured
but it could also not be due to Po because of the coincidence with X- or
gamma-rays of about 115 keV. 

These groups also do not fit  the systematic6 ) of alpha partic l es in
the ac tinides or  in  the rare-earth regi ons. As  seen in the table their
lifetimes are too short if they are due to decay of actinide nuclei, while
if they are due to some unknown decay s in the rare-earth region their
1 i fetimes are too long. (It shoul d  be mentioned that the actinides w�e· 
separat'!f.i}rom the rare-earth elements by several orders of magnitude ) • 
Recent ly  • two oblate2!gomeric states, at quite low excitation energies,
have been predicted in Cm by Hartree-Fock calculations. On the basis of
the �luster model Ifie state at deformation of B•-0.6 may be interprBted by
one 40ta and four K nuclei c lustering on a ring. It was estimated J that
the barrier penetration factor from such a shape isomer increases by at
least three orders of magnitude. The first three groups in the tab l e  may
perhaps be due to production of such oblate isomeric states. 

The very low energy particles of 3.0 and 4.0 MeV need another inter­
pretation. I f  they are due to a l pha partic l es from actinide nuclei , as
indicated from the energ ies of the X-rays ,  they may be due to decay f rom 
ro ta ting nuclei , namel y from a parent nuc l eus at a high spin state to a 
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daughter nucleus at the same or similar spin state. Quantitative estimates
of the barrier reduction are not a vai lab l e  at9

fresent and may perhaps be
obtained by  applying the moi)el of Puenaru et  al .to rotating nuc lei. 

Another possibi l ity is  that the 3.0 and 4.0 MeV groups are due to
delay pro ton emi ss ion. E lectron captur� �r

8
fl pha decays between shape

isomeric states in neutron-deficient nuclei • • may lead to a high excita­
tion energy at the daughter nucleus. This state may be wel l  above the proton
separation energy, but below or only slightly above the neutron separation
energy. Such a state may decay also by emitting a proton. The lifetime for
the decay wi l l  be determined by the combined l ifetimes of the e lectron
capture or al pha processes , which are lon g ,  and the proton decay l ifetime
which is shor t. Howev er,  since the proton decay is from a shape isomeric
state to the ground state or low-l ying normal  states in the daughter nuc­
leus,  it wi l l  be l onger as compared to what is  predic ted from barrier
penetration calculations. 
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8Reference 6. 
bSince the intensity at the beginning grew with time this group may be due 
to decay of a daughter of Bk produced for instance by several E .C. decays. 

cThe limits on the lifetimes were obtained according to the possible number 
of produced atoms. 




