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1. Title: Nanophotonics 

2. Contact: Ulrich Welp, George Crabtree (MSD) Gary Wiederrectht, Al Wagner (CHM) Eric Isaacs, CNM

3. ANL Divisions Involved: MSD, CHM, CNM
4. Sponsor: DOE, BES
5. Outside Collaborations and Especially Interested Parties: Norbert Scherer (UC), George Schatz (NU); Clyde Kimball (NIU), David Smith (Duke); Mark Stockman (Georgia State University), Mark Ratner (NU)

6. Goal: Our focus is to develop a world-class nanophotonics program incorporating (i) control of surface electromagnetic wave propagation on nanostructured arrays and surfaces, (ii) application of surface enhanced electric fields for biological sensing, spectroscoy and induced chemical reactions, (iii) development of negative index of refraction nanostructured media at visible light frequencies and (iv) development of a suit of numerical tools for modeling nonlinear optical phenomena at the nanoscale.   The program includes innovative fabrication, characterization and theory spanning MSD, CHM, and CNM. The photon has the potential to replace the electron as the ultimate processor of information.  All-optical information technologies would enable profound advances in speed, bandwidth, and reduced power dissipation.  Achieving these advances requires reducing the size of photonic components below the diffraction limit, and creating intense electric fields capable of inducing the non-linear optical phenomena needed for amplification and switching.   Our program seeks to bring these key requirements for all-optical information processing within reach. 

7. Costs: $3M additional continuing operational funding 
8. Status: Nanophotonics selected as focus area of CNM, three coordinated white papers submitted to Chemical Sciences and Materials Sciences of BES, waiting for approval to write full proposals, and two Competitive LDRDs on plasmon based biological sensing. 
9. Next Steps: Full proposals to BES for comprehensive nanophotonics program coordinated across CHM, MSD, CNM
10. Expectations: Development of world-class science program building critical mass and synergy across MSD, CHM, CNM.
11. Benefit Perspective: Scientific leadership of sustainable emerging area with fundamental and applications value

12. Risk Perspectives: 
a. Scientific: Moderate – early results demonstrate high potential for discovery of new phenomena. 
b. Funding: High because BES must find new resources to fund the program at an adequate level
13. Discussion:

This initiative builds on ANL’s strengths in nanoscale fabrication and characterization and in theory.   It will establish a model of coordinated programs spanning three divisions at Argonne and the Chemical/Materials boundary in BES.  This would be an unprecedented step toward the kind of synergistic interactions that BES and Argonne want to achieve but find culturally difficult to do.  In science terms, the cooperation across CHM, MSD, and CNM would produce a comprehensive theory/experiment program able to compete very effectively on the world stage.  The field is ripe with opportunity for a vibrant long-term program. 
