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1. Title: Electron Microscopy 
2. Contact: Dean Miller, George Crabtree, MSD

3. ANL Divisions Involved: MSD, CNM, CHM, BIO
4. Sponsor: DOE, BES
5. Outside Collaborations and Especially Interested Parties: Microscopy Centers at ORNL, LBNL, and BNL, the materials research community

6. Goal: Our focus is (i) development of state of the art spherical and chromatic aberration corrected electron microscopy (TEAM) with sub Angstrom resolution, (ii) state of the art Lorentz imaging using Transmission Electron Microscopy (TEM) of magnetic and electric nanostructures, (iii) state of the art 3D chemical imaging with sub-nanometer resolution, and (iv) world-class science programs in nanomaterials utilizing these capabilities.  The resolution inherent in electron microscopy is orders of magnitude higher than for x-rays or neutrons.  Our vision is to bring this unprecedented electron scattering capability into common use for materials science, as is now the case for x-ray and neutron scattering. 
7. Costs: $6M equipment for Lorentz TEM, $1M for TEAM prototype, $1M staff hires and operation
8. Status: 

· TEAM project established and funded in Phase I, Phase II under discussion with BES
· Lorentz TEM microscope proposed to BES as white paper, awaiting approval for full proposal

· 3D chemical imaging accepted by BES as funded seed program, full proposal approved for development

· Senior electron microscopist Amanda Petford-Long hired from Oxford University, started 8-05 as Leader of Interfacial Materials Group

· Funding for Sub-Angstrom Microscopy and Microanalysis (SAMM) building approved by BES and ANL, ground broken 12-05

9. Next Steps: approval for Lorentz TEM acquisition, preparation and approval of full proposal for 3D chemical imaging, development of world-class science programs using magnetic and electric imaging
10. Expectations: Creating next generation electron microscopy at Argonne will
a. Leverage the power of existing ANL materials facilities: CNM, IPNS, APS
b. Enable world-class materials science programs in MSD, CHM, BIO, and CNM carried out with unique characterization tools 
11. Benefit Perspective: Establish world-class electron scattering science as a core research activity at Argonne 

12. Risk Perspectives: 
a. Hardware: Moderate - Designs for TEAM, Lorentz TEM, 3D chemical imaging push the envelope but are technically within reach 
b. Funding: High –BES must find additional funding for equipment and operational needs. 
c. Scientific: Moderate – We must identify top hire candidates for program building  
13. Discussion:

This initiative opens major new opportunities for materials science at Argonne, putting the Lab in the forefront of electron scattering science for the next 5-10 years.  The challenge of TEAM is too large for a single commercial vendor, thus the BES-coordinated TEAM program puts Argonne ahead of the commercial front in next generation microscopy.  Application of TEAM designs to Lorentz imaging and 3D chemical imaging put ANL ahead in these materials science areas as well.
