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The god of this gpplied nuclear isomer research program is the search for, discovery of, and practica
goplication of anew type of high energy dengty materiad (HEDM). Nuclear isomers could yield an energy
source with aspecific energy as much as a hundred thousand times as greet asthat of chemicd fuds. There
would be enormous payoffs to the Department of Energy and the country as awhole if such energy sources
could be identified and gpplied to arange of civilian gpplications.

Despite the potentia payoff, effortsin goplied isomer research have been rather limited and sporadic. There
has been basi ¢ research on nudear isomers since thair discovery in 1935 with an occasond hint to tantdize
interest in HEDM. In most cases, these hints were refuted by careful examination by other groups.

We bdieve it is time for the Department of Energy to re-examine its strategy in this area. The potentia
payoffs are large enough to warrant inclusion of gpplied nuclear isomer research in the U.S. portfolio of
high-risk, high-payoff activities. Our proposa below details a Srategy for such aprogram. It isin direct
response to acdl for the fundamenta science studying nuclear isomers that could be beneficid for civilian
gpplication by DOE/NE (LAB-NE-2000-1). There are severd key elements of this Strategy which we
propose for the Department’ s consideration.

1. Evey effort should be made to leverage the strengths in nuclear physicsthat exist a the DOE
Nationd Laboratories. Appropriate collaborations with University groups should be
encouraged.

2. A solid base of knowledge about and experimenta capabilities in nuclear isomers must be
edtablished and maintained. In the current environment, there is a tendency to spend limited
resources to refute spurious experimenta results. A coordinated program of basic experiments
and theory is needed to establish the knowledge base required for civilian applications.

3. Whilethelong-term god indudes amassing sgnificant quantities of any new energy source, the
Depatment should not proceed with such production activities until and unless there is
compelling, proven scientific evidence that such a source exigts.
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4. The Department needs an independent, expert isomer evauation capability so that claims of
discovery can be checked quickly with the highest precison warranted and policy decision
makers are fully and accurately informed.

We bdieve that the needs of the country can be best met by collaboration among the Nationd Laboratories
specidizing in nuclear physics research. That collaboration would initidly involve Lawrence Livermore
Nationd Laboratory and Los Alamos Nationd Laboratory. We propose to form the equivadent of a Virtud
Nationa Laboratory on applied nuclear isomer research. The scientific direction of this program will be
controlled by the LLNL and LANL co-Piswhile LLNL will serve asthe adminidrative leed |aboratory for
this effort. The collaboration includes nuclear physicigts, radiochemigts, and atomic physicists with access
to unique resources, and it would hopefully become a mgor eement in the Department’s arsend as it
attempts to understand the place of applied nuclear isomer research initsoverdl R&D portfolio. We would
expect to aso serve as the advocate for gppropriate collaborative research from both the University
Community, other Nationa Laboratories and from Indusiry.

The isomer research areais rich with possibilities: we have prioritized severd aress likely to be the most
rewarding and fruitful for initia experimenta and theoretica investigation because these areas directly bear
on important issues: can the energy stored in nuclear isomers be released on demand? |s the size of the
atomic-nuclear mixing matrix dement large enough to be ussful? Can we initiate quantd collective release
of isomeric energy from acrysta? Whet is the precise energy of the 3.5 eV leve in #*"Th?

The specific target experiments are:

« X-ray induced decay of "®™Hf with a sensitivity 10° times recent work

« NEET: A measurement of the atomic-nuclear mixing matrix dement in **0s
« Superradiancein “"Nb

« TEEN: Nudlear isomer energy release in 1#™2Hf

« Energy and lifetime of the **™Th isomeric level at 35 eV




