C. Quality of Graduate Academic Program:  The Department of Physics and Astronomy offers [4] a full program of graduate course work and research leading to Ph.D. degrees in Physics (see Tables App2-1 and App2-2 in Appendix 2).  In addition to Physics courses, Table App2-1 shows courses in teaching techniques and pedagogy which are taken by graduate students in Physics.  A typical graduate student course schedule of is shown in Table App2-2. The program is designed to emphasize fundamental physical principles and to prepare students for academic (including teaching at college and pre-college levels, as well as research), industrial, or government employment. The Department prides itself on the quantity, quality and informality of its student-faculty interactions and the resultant free exchange of ideas among all its members.  In addition to the usual interactions between students and their teachers and research advisors and teaching supervisors, first year graduate students meet with faculty during the weekly Graduate Research and Teaching Seminars, where department faculty report on their current work.  In addition, graduate students are invited to weekly meetings with the Department colloquium speaker and with seminar speakers in various sub-fields [4].

Admission to the Department’s graduate program is highly competitive.  The number of applicants to our Ph.D. program via traditional or online application [4] is about 300 per year (and has increased to 500 in 2003).  We aim at an entering class of 20 (although the 2003 entering class was 33) and about 35% of admitted students (which increased to 49% in 2003) accept the Department’s offer.  In the admissions process, great emphasis is placed on the quality of the applicant’s undergraduate record, including breadth of academic preparation, and level of academic achievement as measured by course grades and letters of recommendation.  Students take at least eight formal graduate courses, with at least two in specialty sub-fields.  The timeline for graduate student requirements and evaluation is given in Table J2 and Table App2-2.  It includes a written preliminary examination (on the material taught in the formal graduate level courses) followed by an oral pre-PhD. qualifying examination, and ending with an oral Ph.D. defense. The Department has been ranked 2nd in Overall Graduate Student Satisfaction in an A. P. Sloan Foundation National Survey in 2001 [12].
Faculty Quality: Ph.D. students in the Department of Physics and Astronomy (PAS) can work with any of 95 faculty members including the 42 primary faculty in PAS (30 full-time teaching and 12 Emeritus faculty shown in Table C2), the 17 joint faculty in Table C3 whose primary appointments lie outside the Department, and the 37 faculty members in allied departments who participate in the cross-disciplinary physics program [39] shown in Table C4.  Faculty members conduct research in frontier areas of physics, with particular emphasis on experimental and theoretical studies of astrophysics, biological and medical physics, condensed matter physics, high energy physics, nuclear physics, plasma physics and lasers, quantum optics and atomic physics, or applied physics.  The Department has earned an excellent reputation and tied for 26th in the nation in the most recent survey of U.S. graduate programs by the National Research Council [5].  In Atomic, Molecular and Optical Physics (AMO), Rochester was ranked 6th nationwide [6] in 2003 and in Particle Physics it was ranked 20th.  Two Department graduates received Nobel Prizes in the past 6 years, one in AMO Physics (Steven Chu [7] in 1997) and one in Particle Physics (Masatoshi Koshiba [8] in 2002). Department faculty have garnered numerous awards and honors for their research achievements (see Table C1). In addition, Department faculty include members of the US. National Academies of Science and Engineering, the Czech Academy, and the Polish Academy of Science.  Two faculty received JSPS fellowships, one a Ford Foundation fellowship, one named a Packard Fellow, six appointed as National Science Foundation [Presidential] Young Investigators or received NSF Career Awards, and six were named DOE Outstanding Junior Investigators
	Table C2:  Department of Physics & Astronomy Faculty (42 primary appointments)

	Faculty Member
	Rank and Faculty Status
	Principal Area of Research

	Auchincloss, Priscilla S.
	Senior Lecturer and Dean for Sophomores
	Physics Education/High Energy Physics

	Bigelow, Nicholas P.
	Dubridge Professor of Physics (and Optics)
	Experimental Quantum Optics

	Blackman, Eric G.
	Assistant Professor of Physics
	Theoretical Plasma and Astrophysics

	Bodek, Arie
	Professor of Physics and Chair 
	Experimental High Energy Physics

	Castner, Theodore G.
	Professor Emeritus of Physics
	Experimental Condensed Matter Physics

	Cline, Douglas
	Professor of Physics
	Experimental Nuclear Physics

	Das, Ashok
	Professor of Physics
	Theoretical High Energy Physics

	Demina, Regina
	Associate Professor of Physics
	Experimental High Energy Physics

	Douglass, David H.
	Professor of Physics
	Experimental Condensed Matter Physics

	Eberly, Joseph H.
	Carnegie Professor of Physics (and Optics) (director Rochester Theory Cntr. in Optics)
	Theoretical Quantum Optics

	Frank, Adam
	Associate Professor Physics/Astronomy
	Theoretical Astrophysics

	Ferbel, Thomas
	Professor of Physics
	Experimental High Energy Physics

	Forrest, William J.
	Professor (director, Mees Observatory)
	Observational Astronomy, Astrophysics

	Fulbright, Harry W.
	Professor Emeritus of Physics
	Observational Astronomy, Astrophysics

	Gao, Yongli
	Professor of Physics
	Experimental Condensed Matter Physics

	Gove, Harry E.
	Professor Emeritus of Physics
	Experimental Nuclear Physics

	Hagen, C. Richard
	Professor of Physics
	Theoretical High Energy Physics

	Helfer, H. Lawrence
	Professor Emeritus of Physics/ Astronomy
	Theoretical Astrophysics

	Howell, John 
	Assistant Professor of Physics
	Experimental Quantum Optics

	Jacobsen, Edward H.
	Professor Emeritus of Physics
	Experimental Condensed Matter Physics

	Knox, Robert S.
	Professor Emeritus of Physics
	Theoretical Biological Physics

	Koltun, Daniel S.
	Professor of Physics
	Theoretical Nuclear Physics

	Manly, Steven
	Brugler Distinguished Teaching Professor
	Experimental. Nuclear/High Energy Physics

	McFarland, Kevin
	Associate Professor
	Experimental High Energy Physics

	Melissinos, Adrian C.
	Professor Emeritus
	Experimental High Energy Physics

	Okubo, Susumu 
	Professor Emeritus
	Theoretical High Energy Physics

	Orr, Lynne
	Associate Professor
	Theoretical High Energy Physics

	Pipher, Judith L. 
	Professor of Physics and Astronomy
	Observational Astronomy, Astrophysics

	Quillen, Alice
	Assistant Prof. of Physics and Astronomy
	Observational Astronomy, Astrophysics

	Rajeev, Sarada G.
	Professor of Physics
	Theoretical High Energy Physics

	Savedoff, Malcolm P.
	Professor Emeritus of Physics/Astronomy
	Theoretical Astrophysics

	Shapir, Yonathan
	Professor of Physics (and Chem Engineer)
	Theoretical Condensed Matter Physics

	Sharpless, Stewart L.
	Professor Emeritus of Astronomy
	Observational Astronomy, Astrophysics

	Slattery, Paul F.
	Professor and Dean of Graduate Studies
	Experimental High Energy Physics

	Sproull, Robert L.
	Professor Emeritus of Physics/Astronomy
	Experimental Condensed Matter Physics

	Teitel, Stephen L.
	Professor of Physics
	Theoretical Condensed Matter Physics

	Thorndike, Edward H.
	Professor of Physics
	Experimental High Energy Physics

	Tipton, Paul L.
	Professor of Physics
	Experimental High Energy Physics

	Watson, Dan M.
	Professor
	Observational Astronomy

	Wolf, Emil
	Wilson Professor of Physics (and Optics)
	Theoretical Optics

	Wolfs, Frank
	Professor of Physics
	Experimental Nuclear + Physics Education

	Wu, Wenhao
	Assistant Professor of Physics
	Experimental Condensed Matter Physics


Project co-director Prof. Bodek received the Panofsky Prize from the American Physical Society for outstanding contributions to experimental particle physics in 2003. The Department's faculty includes past presidents of the Optical Society of America and of the Astronomical Society of New York, and chairs of major divisions of the American Physical Society. The faculty serve as editors and associate editors of several major professional journals, including: The Astrophysical Journal, Chemical Physics Letters, International Journal of Physics Journal of Physical Chemistry, Laser Physics, Optics Communications, Optics Letters, Photochemistry and Photobiology, Quantum Optics, Progress in Physics, Phys. Rev. Lett.,  European Physics Journal C, Journal of Modern Optics, and Progress in Optics (past editorships include Hadronic Journal, Optics Express and Algebra Group and Geometry, Z. Phys. C, Optical Instabilities, Contemporary Non Linear Optics, the Phys. Rev A, B, C D, and others).  Our faculty receive frequent invitations to give lectures worldwide. 

	Table C3:  Faculty with Joint Appointments in Physics and Other Departments (17)

	  Faculty Member
	  Status
	  Area of Research

	Agrawal, Govind P
	Professor of Optics and Physics
	Optical Physics and Lasers

	Betti, Ricardo
	Assoc. Prof. of Mech. Engin (and Physics), Scientist, LLE
	Theoretical Plasma Physics/Fusion

	Bocko, Mark F
	Professor of Electrical & Computer Engineering (and Physics)
	Experimental Condensed Matter Physics

	Boyd, Robert W 
	Professor of Optics
	Optical Physics and Lasers

	Conwell, Esther
	Professor of Chemistry (and Physics)
	Experimental Condensed Matter Physics, Biological Physics

	Foster, Thomas H.
	Professor of Radiology (and Physics)
	Biological/Medical Physics

	Huizenga, John R.
	Professor Emeritus (with Chemistry)
	Experimental Nuclear Physics

	Meyerhofer, David D.
	Professor of Mechanical Engineering (and Physics), Senior Scientist, Asst.Director, Lab. for Laser Energetics
	Plasma Physics and Fusion, AMO Physics and Lasers

	McCrory, Robert I
	Professor of Mechanical Engineering (and Physics), Senior Scientist and Director, Lab. for Laser Energetics 
	Experimental Plasma Physics and Fusion

	Mukamel, Shaul 
	Professor of Chemistry (and Physics) 
	Theor. Chemisty, CM Physics

	Rothberg, Lewis
	Professor of Chemistry (and Physics)
	Experimental Condensed Matter Physics, Biological Physics

	Simon, Albert
	Professor of Mechanical Engineering (and Physics), and Senior Scientist Laboratory for Laser Energetics
	Theoretical Plasma Physics and Fusion

	Spoohower, John
	Senior Scientist, Eastman Kodak (and Adjunct Associate Professor of Physics)
	Experimental Condensed Matter Physics and Optical Science

	Stroud, Carlos R., Jr.
	Professor of Optics (and Physics)
	Optical Science

	Thomas, John H.
	Prof. of Mech. and Aerospace Science (and Astronomy)
	Theoretical Astro/Plasma Physics

	Zhong, Jianhui 
	Associate Professor of Radiology (and Physics)
	Biological and Medical Physics

	Van Horn, Hugh
	Director, NSF Astronomy Division  Adjunct Professor 
	Theoretical Astro/Plasma Physics


 The faculty publish prolifically (~200 publications per faculty member) and have authored 35 textbooks (15 at the undergraduate level [9] and 25 [10] at the graduate level [13]. The book PRINCIPLES OF OPTICS [11], by Born and Wolf is one of the three most cited books in physics.  Our faculty have edited 67 special topics books & conference proceedings, and won national science writing awards. Professor Emil Wolf won the National 2002 Esther Hoffman Beller Award for Contributions to Optics Education from the Optical Society of America.
Table C4: Thirty Seven Faculty in Allied Departments who supervise PhD students in the Cross-Disciplinary Physics  Program[39] 

	Name
	Field
	Principal Area of Research 

	Berger, Andrew J.
	Assistant Professor of Optics
	Medical Physics

	Brown, Thomas G.
	Associate Professor of Optics
	Optoelectronics

	Chen, Shaw-Horn
	Professor of Chemical Engineering 
	Chemical Physics

	Chimowitz, Eldred H
	Professor of Chemical Engineering 
	Chemical Physics

	Craxton, Stephen R 
	Senior Scientist Laboratory for Laser Energetics 
	Plasma Physics, Lasers and Fusion

	Donaldson, William R
	Scientist, Laboratory for Laser Energetics 
	Optical Physics and Lasers

	Farrar, James M 
	Professor of Chemistry 
	Chemical Physics

	Fauchet, Phillippe
	Professor of Electrical Engineering and Optics, Senior Scientist Laboratory for Laser Energetics 
	Material Science, Biological and Optical Physics

	Feldman, Marc J
	Professor of Electrical Engineering and Senior Scientist, Laboratory for Laser Energetics 
	Quantum Information, Material Science,  Condensed Matter Physics

	Fienup, James R.
	Professor of Optics
	Imaging Processing, Wave Front Sensing

	George, Nicholas 
	Professor of Optics and Electrical Engineering
	Optical Physics and Lasers

	Guo, Chunlei
	Assistant Professor of Optics
	High Intensity Laser-Matter Interactions

	Houde-Walter, Susan 
	Professor of Optics
	Optical Physics and Lasers

	Hsiang, Thomas Y.
	Professor of Electrical and Computer Engineering
	Optoelectronics, Superconductivity, Ultrafast Phenomena

	Jacobs, Stephen D.
	Professor of Chem Engineering  and Scientist, LLE
	Liquid Crystal Optics

	Jones, Thomas B.
	Professor of Electrical Engineering
	Micro-Electromechanical Systems, 

	Jorne, Jacob
	Professor of Chemical Engineering 
	Chemical Physics

	Knauer, Jim
	Scientist, Laboratory for Laser Energetics 
	Plasma Physics and Fusion

	Knox, Wayne H.
	Professor of Optics
	Ultrafast Optics and Telecommunications

	Krauss, Todd
	Assistant Professor of Chemistry
	Spectroscopy of nanometer-scale materials

	McKinstrie Colin, J
	Professor of Mechanical Engineering and Senior Scientist Laboratory for Laser Energetics 
	Plasma Physics and Fusion

	Moore, Duncan T.
	Professor of Optics
	Optical Engineering

	Ning, Ruola 
	Associate Professor of Radiology
	Biological and Medical Physics

	Novotny, Lukas 
	Assistant Professor of Optics 
	Optical Physics and Lasers

	Parker, Kevin
	Professor of Electrical Engineering 
	Condensed Matter, Biological Physics

	Misha Ovchinnikov
	Assistant Professor of Chemistry
	Chemical Physics (Theoretical)

	Seka, Wolf 
	Associate Professor of Optics and Senior Scientist Laboratory for Laser Energetics 
	Optical Physics and Lasers

	Schroder, Wolf-Udo
	Professor of Chemistry 
	Nuclear Chemistry/heavy ions

	Sobolewski, Roman
	Professor of Electrical Engineering and Senior Scientist, LLE 
	Ultrafast Optoelectronics, Super-conductivity, Quantum communication

	Teegarden, Kenneth J.
	Professor of Optics
	Optical Materials

	Waag, Robert
	Professor of Electrical Engineering 
	Ultrasound

	Wicks, Gary
	Professor of Optics
	Material Science,, Nano-materials

	Williams, David R.
	Professor of Psychology and Professor of Optics
	Psychological Optics

	Wu, David J H 
	Associate Professor of Chemical Engineering and of Microbiology and Immunology 
	Biological and Medical Physics

	Yang, Hong
	Assistant Professor of Chemical Engineering
	Magnetic Nanoparticles

	Yates, Matthew Z.
	Assistant Professor of Chemical Engineering
	Colloids and Interfaces

	Zavislan, Jes 
	Associate Professor of Optics
	Optical Engineering, Biomedical Optics


Twenty-three of the Department faculty have won department and college teaching and curricular awards at both the graduate and undergraduate levels.  Project co-director Professor Steven Manly was named the Mercer Brugler Distinguished Teaching Professor in the College in 2002, an endowed chair for three years.  Project co-director Manly was also named NY State Professor of the Year in 2004 by the Carnegie Foundation for the Advancement of Teaching.  Professor Judy Pipher was awarded the University's Susan B. Anthony Lifetime Achievement Award for contributions to teaching and research.  Seven of the teaching awards include the prestigious university-wide Goergen and Curtis awards.  Four faculty have won awards for excellence in graduate teaching, sixteen faculty have won teaching awards at the undergraduate level, and Auchincloss, Bodek (project director), Orr (project co-director), and Slattery each have won the Curtis College award for teaching/curricular improvements,

Research Activities: The Department’s research activities span the entire spectrum of research in physics, and astrophysics.  Tables C2, C3, and C4 (Supporting faculty from Cross- Disciplinary Physics) list faculty along with rank, faculty status, and research specialty.  The Department encourages emeritus faculty to remain active in the intellectual life of the Department, and as a result many of these experienced faculty continue to contribute significantly as teachers and researchers including supervision of Ph.D. students. In addition to teaching faculty, there are 10 research faculty (senior research associates) and about 25 postdoctoral fellows and visiting scientists, all of whom interact regularly with the Department's approximately 135 graduate students.  The Department’s federally funded research expenditures place it in the top 31 U.S. physics departments [14] with $6.7M in federal expenditures in FY00 ($8.3M for Physics and Astronomy combined in FY00, which has increased to $9.1M in FY03).  This level of research support only includes faculty listed in Table C2 (primary). The level of federal support is double if joint and cross-disciplinary physics faculty are included  (Tables C3 and C4).
The Department’s recent Ph.D. graduates include faculty members in many leading departments, both in the U. S. and worldwide, authors of a number of widely-used texts in physics and/ astrophysics, several present or former institute directors and chairs of top physics departments, and present or former directors of national laboratories and research organizations.  Examples of the many distinguished Ph.D. graduates of the Department are: Allan Bromley (Yale; former Assistant to the President for Science and Technology), Ernest Courant (Brookhaven), Jack Crow (Florida State; former Director of the National High Magnetic Field Laboratory), Robert Dicke (Princeton; retired), Paul Horn (IBM), Jeff Kimble (Cal Tech), Don Lamb (Chicago), Bunji Sakita (CCNY), E.C.G. Sudarshan (Texas–Austin), and M. Koshiba (Tokyo, 2002 Nobel Prize). 

The Department has long-standing ties to other science and engineering departments at the University.  An increasing number of physics graduate students receive their principal Ph.D. guidance from highly qualified physicists in closely allied departments such as Biochemistry, Biophysics, Chemistry, Electrical Engineering, Mechanical Engineering, and Optics, all of which routinely hire physicists in this era of increasingly multi-disciplinary research in the physical sciences  (see list of 37 additional supportive faculty, Table C4).  Graduate students in the Department also do their Ph.D. research under the guidance of senior scientists at the University’s Laboratory for Laser Energetics and at the local research laboratories of Kodak and Xerox.  All students doing research under the guidance of physicists outside of the Department take their graduate course work within the Department and are assigned departmental advisors (except in cases where they are supervised by Department faculty holding joint or adjunct appointments).  This insures Department oversight of these students. These arrangements work extremely well and provide students with a significantly increased range of research options, particularly in applied physics. Some highlights of Rochester’s research facilities are described in Section K (Table K1). 




Table C1. Selected Faculty Honors and Awards


8 honorary Doctorates from International Universities


Edward Teller Medal (USA)


Max Born Prize (Optical Society of America -OSA)


Towns Award (OSA)


2 Frederic Ives Medals (OSA) 


Frank Isakson Prize (APS) 


Albert A. Michelson Award (Franklin Institute) 


Biological Physics Prize (APS)


2 Panofsky Prize in Particle Physics -(APS, ’99,’04)


Gold Medal of the Czech Academy


Gold Medal of Palcky (Physical Society of Poland)


Marian Smoluchowski Medal (Poland) 


Nishima prize (Japan)


Thomas Young Medal and Prize (IOP, UK)


Marconi Medal (Italian National Research Council)


First JARI Award of the International Journal of 


                    Applied Radiation and Isotopes


30  Fellows of the American Physical Society


  6  Fellows of the Optical Society of America


  1  Fellow of the IEEE


  3  Honorary Fellows of the Optical Societies


 	of America India and Australia


10   Alfred P. Sloan Foundation Fellowships


13   Guggenheim Fellowships


  5   Fulbright Fellowships


  3   Humboldt Senior Fellows


2   PPARC Fellowships 


Esther Hoffman Beller Award (OSA 2002)


  Ellis R. Lippincott Award of the (OSA 2003


NY State Professor of the Year Award 2004


2 Members of the National Academy of Sciences


1 member of the National Academy of Engineering
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