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1. Title: Magnetic Films Group

2. Contact: Sam Bader, George Crabtree, MSD

3. ANL Divisions Involved: MSD, CNM, BIO
4. Sponsor: DOE, BES
5. Outside Collaborations and Especially Interested Parties: ALS, Northwestern, UIUC, U of C.

6. Goal: Our goals are to create, explore and understand novel nanomagnetic materials and phenomena. In many cases, i.e., enhanced permanent magnets or low power-consuming spintronics, nanomagnetism addresses directly the need to improved energy efficiency, which is one of DOE’s core missions. Our interests include the physical, chemical and metallurgical properties of artificially layered superlattices, sandwiches, wedges, ultrathin films, surfaces, and includes lithographic patterning and self-assembly. The task is to identify fundamentally new phenomena associated with the competition between spatial and magnetic length scales and proximity effects. We want to understand the ultimate limits of miniaturization, and to work to transform the art of nanomagnet fabrication into a science. We tailor properties via preparation conditions and manipulation of dimensionality for structures grown via sputtering, molecular beam epitaxy, and novel patterning and templating strategies. We study basic magnetization dynamics, magneto-transport, and magneto-optic phenomena in order to extend our understanding of nanostructured magnetic materials and lay the foundations for emergent technologies.
7. Costs: $3M annually for staffing and operations, derived from FWP and soft sources.
8. Status: 

· A new FWP on Materials for Quantum Computing has been launched.
· A proposal on the Digital Synthesis of Complex Oxides was submitted to BES.

· Nanobiomagnetic initiatives are underway via LDRD support with plans to regain DARPA support.

· A White Paper to BES on Lateral Spin Valves is in the planning stage.

· Long-term planning is underway to create an Engineering Center of Excellence in Nanomagnetics with Northwestern, and eventually Urbana and other major institutions.

· We have identified top early-career talent to enhance the program.

9. Next Steps: The challenge ahead is to tell our story as effectively as possible with an eye toward broadening the scope, impact and awareness of our field in order to enhance the funding opportunities within the realm of materials and condensed matter physics.
10. Expectations: Enable next-generation experiments using novel fabrication routes
a. Via strategic partnerships with major institutions, such as NWU, UIUC, UC.
b. Via approved programs at the ALS, APS, IPNS, LANSCE, SNS, CNM and DOE EMCs in magnetic scattering, imaging and spectroscopies.
11. Benefit Perspective: Take a dynamic, world-class nanomagnetism program to the next higher level of distinguished achievement.

12. Risk Perspectives: 
a. Hardware: Moderate – We must work to enable the CNM nanomagnetism infrastructure.
b. Funding: High –We must secure stable support for our early-career superstars, and bring on board theorists in the area of spin dynamics and transport. 
c. Scientific: Moderate – We must nurture the seed projects of our strategic partnerships. 

13. Discussion:

Our nanomagnetism group is a healthy, interdisciplinary effort at the forefront of innovation. This is due in part to highly productive partnerships with colleagues in the fields of biology, chemistry, physics, computer science, and beamline instrumentation. Bridging the disciplines brings fresh perspectives and opens new avenues of inquiry. It also raises challenges associated with sustaining long-term funding that needs to be addressed by communicating an awareness and excitement of what the cross-pollination brings to the Nation.
