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The summary of working group WG15 exploring topics in material science and medicine enabled  by  SRF technology is given here.
Introduction
      One version of Project X makes available high CW proton beams at 2 GeV, as well as high power pulsed proton beams at 8 GeV.  
These beams from the Project-X linac can be used for materials studies, fundamental measurements in neutron and nuclear physics, and medical isotope production. The irradiation capability of this beam could support a) closing of the nuclear fuel cycle, b) fusion reactor development and c) MW class accelerator target development. The beam can also be used for fundamental studies of radiation damage in a wide variety of materials, including metals, insulators, superconductors, and permanent magnets to understand the how radiation changes their bulk properties and micro-structure. These beams can also be used for precision nuclear and neutron physics related to the Standard Model and beyond (as discussed in paper [1]) and would also be able to provide certain important isotopes for nuclear medicine. For example, 225Ac is urgently needed for clinical trials for cancer and HIV therapy but is now available only in very limited quantities.
Materials studies:
· Irradiation Capability to support the closing of the nuclear fuel cycle
· Fast neutron spectrum as in a fast reactor
· requires ~1015 n/cm2/s, ~1 MW beam power, 1 to 3 GeV beam energy and ~70% availability (6000 hours/year) to support fusion reactor deployment
· Irradiation capability to support fusion reactor deployment
· Neutron damage rate >40 dpa/year
· requires ~2 MW beam power, 1 to 3 GeV beam energy, and ~70% availability (6000 hours/year)
· Irradiation capability to support MW-class accelerator targets
· Dose rate >40 dpa/year
· requires ~1 MW beam power
· Fundamental studies of radiation damage to understand the how radiation changes bulk properties and micro-structure in materials
· Can study metals, insulators, superconductors, and permanent magnet materials
· requires damage rates ~ 10–6 dpa/s with in situ “probing” capability

Nuclear Physics
· Fundamental symmetry studies in nuclei and atoms:  
· Intensities available at Project X will enable extensions to much higher sensitivity fundamental measurements such as search for an EDM in diatomic atoms (229Ra) in a search for physics beyond the Standard Model.
· Similarly precision measurements of parity non-conservation in atoms of isotopes of elements such as francium could greatly extend such studies presently being carried out in isotopes of lighter elements such as cesium.
Neutron Physics
· Precision measurement of the neutron lifetime:  Precision measurement of the neutron lifetime can be used to determine the fundamental coupling of the up-quark to the down-quark with high accuracy. This determination combined with other precision measurements of quark couplings is sensitive to new families of quarks that may exist beyond the known three generations.  
· Search for the neutron electric dipole moment:  The search for an electric dipole moment of the neutron is broadly recognized as one of the most incisive probes of new physics today.  The current search sensitivity of neutron EDMs tightly constrains the character of new physics beyond the Standard Model, and further sensitivity driven by Megawatt class proton beams can probe many new physic models.   

Isotope Production
There are potentially very important isotopes for nuclear medicine, such as 225Ac, that are currently available in very limited quantities.  This particular isotope, for example, is the precursor of 213Bi which is in clinical trials for cancer and HIV therapy.  These trials are, however, severely limited due to the short supply of this isotope.  Proton irradiation of 232Th, however, is a prolific production mechanism of this isotope at beam energies of 200 MeV and above.  Project X could provide this isotope in adequate quantities to support extensive clinical trails and possibly even for production quantities if the trials are successful, using only a small percentage of the CW beam available at 2 GeV.
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