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The future of nuclear medicine would appear to be the paradigm of personalized medicine —targeted ra-
dionuclide therapy to spare healthy tissue, and theranostic medicine, which pairs an imaging isotope with a
therapeutic isotope to provide simultaneous, real-time dose delivery and verification, leading to drastic reduc-
tions in prescribed patient dose. Candidate isotopes to meet these needs have been identified based on their
chemical and radioactive decay properties, and the Bay Area Nuclear Data (BAND) Group is currently lead-
ing a series of campaigns to perform targeted, high-priority measurements of thin-target cross sections and
thick-target integral yields. These studies will serve to facilitate the production of pre-clinical quantities of
radioactivity for emerging and novel medical radionuclides. This talk will focus on the BAND Group’s recent
efforts to measure production cross sections for emerging medical radionuclides, develop new methods for
the monitoring of charged-particle beams, and characterize tunable quasi-monoenergetic neutron sources for
high specific activity isotope production. These student-driven projects include a host of recent efforts:

1. Production of the emerging diagnostic radionuclides 64Cu and 47Sc via (n,p) at the UC Berkeley High-
Flux Neutron Generator (HFNG), which is being developed as a platform for high-specific activity
medical isotope production;

2. Production of the emerging PET tracers 51Mn and 52gMn via intermediate-energy Fe(p,x) reactions at
the Lawrence Berkeley National Laboratory (LBNL) 88-Inch Cyclotron;

3. Production of 134Ce as an in vivo PET diagnostic analogue at the LBNL 88-Inch Cyclotron, to charac-
terize the biological fate and transport of the alpha-emitting therapeutic actinides 225Ac and 227Th;

4. Development of tunable quasi-monoenergetic neutron sources and alternative (n,x) production path-
ways for 225Ac production at the LBNL 88-Inch Cyclotron;

5. Characterization of Nb(p,4n)90Mo at the Los Alamos National Laboratory Isotope production Facility
(LANL-IPF), as a new monitor reaction standard for the in-beam measurement of proton fluence in >40
MeV proton beams;

6. Development of the Fission Induced Electromagnetic Response (FIER) code, to analytically predict de-
layed γ-ray spectra following fission.

These experiments provide valuable opportunities to measure the distribution of excited nuclear states as a
function of angular momentum, through the observation of isomer branching ratios in these energetic (p,x)
reactions. In addition, these measurements provide a range of cross section data invaluable to not only the
medical isotope production community, but also as new measurements to improve the reliability of the range
of modern reaction modeling codes. These also provide valuable insight into the challenges and and unex-
pected nuances involved in precision cross section data measurements.
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