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The objective of the proposed experiment is to study the possible production
of heavy and super-heavy rmuclel by secondary reactions in targets irradiated
by very high energy protons. The elastic or inelastic scattering of protons
in the target could give high energy recoil nuclei. These nucleil could then
react with other nuclei in the target to produce heavy or super-heavy nuclei.
After irradiation chemical separations followed by the measurement of
o-particle and fission fragment spectra would be made to try to isolate and

identify the production from secondary reactiocns in the target.

The group has already carried oult similar experiments using tungsten targets
irradiated by about 1018 protons in the 24 GeV extracted proton beam from
the CERN proton-synchrotron. These tungsten targets are those used for the
production of secondary meson beams. Using sources prepared from these
targets evidence has already been cbtained for the possible existence of a

super-heavy element with atomic number 112. (See attached preprint).



The group would like to obtain similar targets irradiated by the accelerator
at NAL. The increased accelerator energy could give much higher energy
recoll particles and hopefully a much larger number of nuclei produced by
secondary reactions. It should be emphasised that we are not asking for a
special irradiation for this experiment but any heavy element target which
is used for the production of secondary beams from either the internal or
external proton beam will be useful to us. (Alternatively a beam stopper

which accepts a large fraction of the main beam intensity could be used).

Targets of any heavy element (Z y70) of thickness greater than 50 gm/bm2 and
irradiated by more than 1016 protons would be suitable but if the group
could have some limited choice of the target material to be used this could
be very helpful. Almost any physical size of target could be used. It
might also sometimes be desirable for the material to be supplied by this
group so that specially purified material could be used or sc that it could

be subjected to prior chemical or spectroscoplc analysis.



