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Center for Ultrafast Optical Science 

I. Data collection:

· Case name: NSF/STC center for Ultrafast Optical Science at the University of Michigan.

· Site visit:

	Date
	Interviewers
	Persons Interviewed

	5.26. 2000
	Barry Bozeman

James Dietz
	1. Prof. Duncan Steel, Professor, Electrical Engineering and Computer Science/ Professor, Physics/ Professor, Applied Physics. 
Office Phone (734)764-4469 or (734)764-2386 

Fax: (734)-763-9694
E-mail Address: dst@eecs.umich.edu)
2. Gerard Mourou, CUOS Director/ A.D. Moore Distinguished University Professor of Electrical Engineering and computer Science/ Professor of Applied Physics. 
Office Phone: (734)763-4877
Lab Phone: (734)763-4875
Fax: (734)763-4876
E-mail Address: mourou@eecs.umich.edu
3. Donald Umsadter, Associate Professor, Nuclear Engineering and Radiological Science/ Associate Professor, Electrical Engineering and Computer science/ Faculty Member, Applied Physics.
Office Phone: (734)764-2284
Lab Phone: (734)763-4883
Fax: (734)763-4876
E-mail Address:  

4. Herbert Winful, CUOS Associate Director for Education / Arthur F. Thurnaun Professor/ Professor of Electrical Engineering and Computer Science/ Professor 
Office Phone: (734)747-1804
Fax: (734)747-2718
E-mail Address: winful@eecs.umich.edu
5. Greg Spooner, Assistant Research Scientist
Office Phone: (734) 647-5554
Lab Phone: (734)936-9150
E-mail Address: spooner@eecs.umich.edu

	Date
	Interviewers
	Persons Interviewed

	5.26.2000
	Barry Bozeman

James Dietz
	6. John Whitaker, Associate Research Scientist
Office Phone: (734)764-9271 or (734)763-4874
Lab Phone: (734)936-9154
Fax: (734)763-4876
E-mail Address: nees@eecs.umich.edu
7. Kurt Flippo, Doctoral Student / Research Assistant
Lab Phone: (734)763-5976
E-mail Address: kflippo@engin.umich.edu
8. Leah Sherman, Doctoral Student/ Research Assistant
Office Phone: (734) 763-8115
Lab Phone: (734)936-9128
E-mail Address: lbruner@engin.umich.edu
9. Ron Kurtz, Assistant Professor of Ophthalmology
Office Phone: (734)647-7931
Lab Phone: (734)936-9150
Fax: (734)936-2815
E-mail  Address: rmkurtz@umich.edu
10. John Nees, Assistant Research Scientist 
Office Phone: (734)764-9271 or (734)763-4874
Lab Phone: (734)936-9154
Fax: (734)763-4876
E-mail Address: nees@eecs.umich.edu
11. Peter Pronkon, Associate Director for Industry Liaison, CUOS/ Research Scientist, Electrical Engineering & Computer Science

Office Phone: (734)763-6008
Fax: (734)763-4876
E-mail Address: pronko@eecs.umich.edu
.


II. Technical Focus and Center History:
The Center for Ultrafast Optical Science (CUOS) at the University of Michigan was established in 1991 and has since grown to include approximately 80 students, faculty, and associated researchers, with an annual NSF budget of approximately $3M. 

Ultrafast optical science is based on the use of ultrashort optical pulses to probe the fundamental processes of many scientific and technological disciplines. Optical pulses are used because they are currently the shortest controlled bursts of energy readily available. Pulses as short as six femtoseconds (6 x 10-15s) have been produced; and as a consequence of very short-duration pulses, there is the potential for extremely high-peak-power levels. Already,  lasers producing one terawatt (1012W) have been built by researchers in our group. 

Today we stand on the threshold of single-cycle optical pulses and optical electric field strengths three orders of magnitude greater than the atomic field strength. The confluence of these two achievements signals a watershed in our ability to generate, manipulate, and utilize coherent radiation ranging from terahertz (1012Hz) to exahertz (1018Hz, x-rays) in the electromagnetic spectrum. It opens up new scientific and technological challenges and opportunities in atomic, molecular, plasma, and condensed matter physics, nonlinear quantum electrodynamics, photonics, and electronics. 

Additional extramural support is obtained for specialized and targeted activities. Programmatic efforts are focused on exploiting the unique opportunities afforded by ultrashort optical pulses in many fields of inquiry. When the Center was first proposed, it was emphasized that the creation of an NSF Science and Technology Center in ultrafast optical science, based upon the use of ultrashort optical pulses, would be able to offer research opportunities in the ultimate of both temporal pulse resolution and high-pulsed-peak power. 

III.       Magnitude:

· Number of Administrations: 13
· Number of professors: 20
· Number of research Scientists: 6
· Number of visiting researchers: 22
· Number of graduate students: 27
· Number of graduates: 15
· Number of Past Personnel: 27
· Level of funding: approximately $3,000,000 per year

· Funding agencies:  NSF

IV. Outputs:

	Year
	Articles
	Patents
	Theses

	1992
	42
	na
	1

	1993
	44
	na
	2

	1994
	42
	na
	7

	1995
	63
	na
	1

	1996
	39
	na
	1

	1997
	39
	na
	0

	1998
	76
	na
	0

	1999
	35
	na
	0


V. Impacts:
· Scientific impacts: The center’s research in the field of Ultrafast Science is concerned with the application of ultrashort-pulse (femtosecond) lasers to the study of high-speed dynamics of electrons, excitons, and phonons in various condensed matter media. At present, the center’s research is focusing principally on dynamics in various semiconductors, in both bulk and reduced-dimensionality (quantum-well) materials. These materials are important to study from a fundamental point of view and for their technological applications to high-speed electronic, optical, and optoelectronic devices. Ultrafast studies are required because the fundamental scattering processes in these materials occur in a picosecond to femtosecond time scale. The other field is studying dynamics of charge carriers and quasiparticles in high-temperature superconductors, with the particular goal of understanding the electron-phonon interaction in these important materials. 
· Technical impacts: Ultrafast technology is the area of the Center for Ultrafast Optical Science chartered with conceiving and developing high-speed measurement techniques and novel ultrafast devices for application both within and beyond the laboratory. Examples of the diversity of research now in progress include characterization of ultrafast electronics using state-of-the-art sub-picosecond electro-optic testing facilities; generation of terahertz beams for millimeter-wave spectroscopy of superconductors and detectors; ultrafast electro-optic modulator and photodetector development; development of high spatial and temporal resolution photoconductive-sampling probes; application of femtosecond laser pulses for microsurgery, particularly for the eye; development of materials and devices for ultrafast opto-electronics. A key element of the ultrafast technology area is that it emphasizes facilitating technology transfer and commercialization, and high-field technology development of short-pulse, high-energy laser systems and x-ray diagnostics for use in high-field laser-matter interaction experiments.
· Relations with industry:  The Center actively encourages and supports all types of industrial collaborations including research contracts, grants, student exchanges, and cooperative work programs. A full-time Associate Director for Industrial Liaison is on board to search for and encourage new industrial relationships and see existing ones through to product patenting and licensing. In addition, the College of Engineering and the state of Michigan have shown their support by jointly investing in this effort and are dedicated to helping the Center launch new technologies into the marketplace. Students benefit from these efforts since they are exposed to industrial needs and often become the prime vehicles of transfer. There are numerous and constant interactions with more than twenty companies from the optical, electronic, chemical, automotive, imaging, and medical industries. This open attitude has led to a very successful technology transfer program. In its short lifetime, the Center has spawned three new companies and developed novel laser technologies that have found their way to the industrial market. There have been two major spinoff companies from the Center:  Picometrix and NMX Clark and collaborative work (especially with Picometrix) is ongoing.

· Education and outreach: The programs here are designed to train and strengthen this nation's pipeline of future scientists and engineers in the techniques of modern optics. The Center offers postdoctoral opportunities as well as research assistantships and fellowships to graduate students, which enable them to focus solely on study and research while they pursue their PhD's. In order to encourage students to undertake graduate study, the Center offers the Summer Research Internship for Undergraduates. The Center also participates in a high school research internship program as well as outreach efforts to schools and science museums in the state of Michigan and in the nation. Women and underrepresented minorities are heavily recruited for precollege and other Center programs. The Center provides leadership for the Southeastern Michigan Math-Science Learning Coalition, which brings together stakeholders from government, business, higher education, K-12 education, community groups, and parents to ensure that all children have opportunities for hands-on science learning experiences and for meaningful career exploration. 

· Student careers: Almost all of the center graduates have gone to industry and many have stayed in the local Ann Arbor area working for the companies cited above.

· Collaboration: The Center has no formal partnerships with industry or other academic institutions, but appears to have several informal partnerships that are negotiated on a case by case basis and are more or less codified in legal agreements.  

