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1 
 Research

Figure 1 is an illustration of this sponsored-research result in the Arts and Sciences context: with 8% of the Arts and Sciences faculty, we generate 25% of the outside Arts and Sciences funding. 

Our department’s total research expenditures for FY 2006 were $8.1M – largest among departments in the College, and tenth largest within the University. The main productivity metric in the physical sciences is refereed articles in professional journals, of which the faculty produced 223 separate articles, counting papers with multiple UR co-authors only once. 

1.1 Faculty 

Highlight professional achievements of the faculty during the past year; include specific titles for honors. Summarize the professional activities of the faculty at the national level (editorial boards, conference/exhibition organization, review panels).
We hope that it will be useful to consider our research efforts as grouped in three general areas according to the length scales of the most important physical phenomena studied. In the following we shall focus on the department’s main research accomplishments, and provide listings of ancillary activities (editorial service, conference organization) in an Appendix. 
1.1.1 [image: image3.jpg]


Physics at the smallest scales: elementary-particle and nuclear physics

(Full-time faculty: Professors Bodek, Cline, Das,  Ferbel (15%),  Hagen, McFarland, Orr, Rajeev, Slattery, Thorndike, Wolfs; Professors Emeriti Gove, Melissinos, Okubo; Associate Professors Demina, Manly. Joint member: Professor Schroeder.)

High-energy elementary-particle and nuclear physics has always been the central feature of the Rochester physics department. Its experimental members have played leading roles in the development of the particle-detection hardware at every important US accelerator: for example, the CDF and D0 detectors at Fermi National Laboratory, the PHOBOS detector at the Relativistic Heavy-Ion Collider at Brookhaven National Laboratory, and the CHICO detector for Gammasphere at Lawrence Berkeley National Laboratory. Although data-taking for PHOBOS has ceased, its analysis on “flow” in heavy-ion collisions, led by Manly, continues to amaze theoreticians. Its theoretical members have contributed many fundamental advances in the mathematical basis and the phenomenological interpretation that comprises the standard model of elementary particles, and the structure of atomic nuclei. 

This group published 137 separate articles in 2006, counting faculty-coauthored publications, and counting each article only once. Group research expenditures totaled $4,984,400, from 26 research grants belonging to 14 of the faculty. 

Our groups will continue to play as important a role in the edifice of modern physics for the foreseeable future. They will continue to be among the leaders in top-quark physics at Fermilab (Demina, Ferbel, Bodek, Slattery), and to lead the effort in bottom-quark physics at Cornell’s CLEO (Thorndike). We will soon choose among a pool of excellent candidates for a replacement for the departed Paul Tipton. The leading programs in lepton scattering, MINERνA at Fermilab (Figure 2) and JUPITER at Jefferson Lab, are led by Rochester faculty (McFarland and Bodek respectively), and much of the detector hardware is under construction here. Important parts of the CMS detector at the CERN Large Hadron Collider (LHC) were developed by Rochester faculty and are essentially ready for the commencement of experiments there in 2007. And an important national initiative in theoretical elementary-particle phenomenology, applicable to the LHC and the future International Linear Collider, is being led by Orr. 
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Headlines for 2006, Physics on the Smallest Scales
· Okubo was awarded the 2006 Eugene Wigner Medal by the Group Thoery and Fundamental Physics Foundation. 

· Thorndike continued as spokesman of the CLEO accelerator and its programs in heavy-flavor physics. 

· Das was awarded a Fulbright fellowship, to be served in 2007. He also published two books in 2006: the second edition of his Field Theory: A Path Integral Approach, and the Solution Manual for Nuclear and Particle Physics, written with C. Bromberg and T. Ferbel.

· Ferbel continued as US program manager for the LHC. 

· Rajeev organized an important workshop on Strings and Gauge Theories at Rochester.

· Wolfs led the development, now complete, of digital signal-processing electronics for the ZEPLIN project, which, along with comprising a state-of the-art facility for simulation and analysis of dark-matter searches, is also successfully “time-shared” with our department’s undergraduate laboratories and outreach activities. One type indees does it all!
· Manly to Receive 2007 American Association of Physics Teachers (AAPT)Award for Excellence in Undergraduate Teaching
1.1.2 Physics at the scale of modern technology: quantum optics, condensed-matter physics, biological physics

(Full-time faculty: Professors Bigelow, Douglass (1/2 time) , Eberly, Gao, Shapir, Teitel; Professors Emeriti Castner, Duke, Knox, Wolf; Associate Professor Howell; Assistant Professor Jordan. Joint members: Professors Agarwal, Bocko, Boyd, Conwell, Foster, Novotny, Rothberg, Stroud, Zhong.)

Long one of the strongest research groups in the University, the quantum optics group continues to break through the frontiers in studies of ultracold atoms, “atom chips” (see Figure 3), and the strongly-entangled quantum systems of importance in the relatively new field of quantum information. They receive substantial funding and coveted honors in return. In 2006 this group grew by addition of Assistant Professor Andrew Jordan, hired as a result of our theoretical-physics faculty search. The condensed-matter physics group is in a rebuilding phase, but its members received several substantial new lines of funding in 2006, highlighted by a $350k Department of Energy grant to Teitel. The open faculty line that exists in this area has been offered as an “ante” to begin building a research group in neurophysics, an exciting new research field that would bridge between our condensed-matter physicists and the BCS department. An interesting sideline also been created from the interests of two faculty in this group (Douglass and Knox) in climatology. 

Together these faculty produced 40 refereed publications – again counting co-authored articles only once. They also accounted for $1,602,661 in expenditures from 22 research grants to eight faculty principal investigators. 

Headlines for 2006, Physics at the Scale of Modern Technology:

· Howell received the Adolph Lomb Medal of the Optical Society of America. 

· Eberly was president-elect of the Optical Society of America; he will serve as President in 2007. 

· Bigelow was elected Fellow of the American Physical Society (APS) and Fellow of the Optical Society of American (OSA) in 2007.
· Quantum optics at UR, spanning our department and the Institute of Optics, ranked #10 in the US News ratings of research departments. 
· Duke, who is a member of NAS and NAE, and former director of research at Xerox, rejoined our department as Research Professor. 

1.1.3 Physics on macroscopic scales: astrophysics and plasma physics

(Full-time faculty: Professors Blackman, Forrest, Frank, Watson; Professors Emeriti Helfer, Pipher; Associate Professor Quillen. Joint members: Professors Betti, McCrory, Meyerhofer, Simon, Tarduno, Thomas; Assistant Professor Ren.)

With the successful launch of the NASA Spitzer Space Telescope, our department’s experimental/observational astrophysicists have vaulted into international prominence in the fields of stellar- and planetary-system formation. Watson and Forrest, co-investigators on the Spitzer Infrared Spectrograph (IRS), are leaders of the IRS_Disks team, arguably the most productive guaranteed-time project on Spitzer. Pipher and Forrest, co-investigators on the Spitzer Infrared Array Camera (IRAC), are key players in the Spitzer-wide Young Clusters team that has generated some of the facility’s most spectacular images (e.g. Figure 4) and measures of the evolution of young stars and protoplanetary systems. This group won substantial new funding this year ($300k) in support of their every-expanding work on Spitzer. Our theoreticians, led by Quillen, Frank, and Blackman, have led the field in the modeling and interpretation of these important observations, along with their other leading contributions to the study of astrophysical magnetohydrodynamical flows and stellar dynamics. The group’s preparations for participation in the next generation of space observatories also received a shot in the arm, winning our department’s first NYSTAR grant (with ITT) in support of continued infrared detector array development. 
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With the new upgrades to the Omega laser at the Laboratory for Laser Energetics, our plasma physicists have unprecedented tools for study of matter at extremely high energy density. In addition to supporting their leading programs in inertial-confinement fusion studies, this upgrade has also enhanced the laser’s applications to the study of astrophysical conditions usually found only in supernova blasts; Frank and Blackman, with their LLE collaborators, are taking full advantage of this new form of “laboratory astrophysics.”

Altogether, the group published 46 refereed articles in 2006, again counting coauthored articles just once, and accounted for expenditures of $962,797 from 26 grants to six faculty investigators.  

[image: image6.wmf]Headlines for 2006, Physics on Macroscopic Scales:

· Blackman was elected Fellow of the American Physical Society, and was appointed to the National Defense Science Study Group of the Institute for Defense Analyses. 

· Pipher was elected to the National Women’s Hall of Fame, on the strength of her leading role in the development of sensitive infrared detector arrays for astronomy. She also continues to serve as associate scientific editor of the Astrophysical Journal, the leading professional journal in astronomy. 

· Watson co-wrote the first review of the accomplishments of the NASA Spitzer Space Telescope, published in the prestigious Annual Reviews of Astronomy and Astrophysics. 

· Pipher and Forrest and their team are responsible for the detector arrays in an MIT-led development of a spectrometer for the 6-m Magellan telescope in Chile. 
1.1.4 Maintaining and increasing our strength: goals for near-term faculty recruitment

Our department is engaged in a long-range planning effort, led by our Faculty Recruitment Strategy (FRS) committee. The current FRS, chaired by Professors Bigelow and Orr, is expected to assemble a departmental consensus. This plan, called “FRS-2,” will succeed our widely-emulated “FRS-1” plan, implemented in 1997, which has guided us through the Renaissance Plan years and their aftermath. 

Currently we are conducting two junior faculty recruitments, in experimental condensed-matter or biological physics, and in experimental elementary-particle physics; we expect to have the successful candidates on board early in 2008. 
1.2 Other contributions

Note departmental participation in activities not covered in other categories (examples: organization of professional conferences held locally, specialized courses attracting enrollment from outside the University, educational outreach program in which  high percentage of the department participates; major group grants; lead department, intellectually or organizationally, for an interdisciplinary program). Indicate any special recognition received by departmental programs.
Our department’s three leading public education and outreach programs are the Physicists And Rochester Teachers Inventing CLassroom Experiments (PARTICLE) program (www.pas.rochester.edu/particle), directed by McFarland, the summer Public Tours and Observations at the C.E.K. Mees Observatory (www.rochesterastronomy.org/ur/public/), directed by Forrest, and the Pre-college Experience in Physics (PREP), directed by Manly. All have seen significant development in 2006.
· PARTICLE draws high-school science teachers and students from all over western New York to learn about high-energy physics, cosmic rays, and atmospheric physics by constructing muon “telescopes.” The program has been running since 1999 but continues to develop and to involve more local teachers and high-school students in muon air-shower experiments. PARTICLE is a QuarkNet center, and receives funding from NSF, the Department of Energy, and the Research Corporation.

· Public tours and observing on summer weekends have been a feature of the Mees Observatory since its creation, and serve to satisfy the University’s agreements with the Gannett Foundation and Ontario County, who donated the Gannett House and the grounds on which it sits. Several years ago the tours were significantly enhanced when the 24-inch telescope’s drives were upgraded to computer control, and when the pool of undergraduate summer touguides, depleted by REU opportunities, was increased by trained amateur astronomers belonging to the Astronomy Section of the Rochester Academy of Sciences. Since then, the tours have been operating at maximum capacity, with 50-60 tourists visiting each Friday and Saturday night, Memorial Day through Labor Day. The tour guides are compensated for travel from department funds. Unfortunately this is always a struggle, as Mees has no substantial outside sources of funding. This important outreach program deserves, and could improve with, additional University funding. 

· PREP is a summer program for selected 9th and 10th grade high school students in the Rochester area, targeting especially women and minority students. PREP offers an introduction to physics through a sequence of “hands-on”, inquiry-driven laboratory activities with experienced instructors. Tours of University research facilities and presentations by researchers give PREP students exposure to a range of science and technology careers. 
2 Academic programs and teaching

2.1 Undergraduate

2.1.1 Curricular changes
Describe any significant changes in course offerings or course development during the past year and indicate the rationale for the changes. Cite any innovations in methods of teaching, or processes used in program review.
Our department’s undergraduate curriculum has experienced only evolutionary changes during the past few years, but we continue to improve classroom infrastructure and to implement new teaching tools and techniques. Most readers of Department Annual Reports will already be familiar with our extensive use of the workshop paradigm (by Manly and others), and with the aspects of Just In Time teaching, such as the brief pre-lecture quizzes (“preflights”), that we (notably McFarland) have introduced in lower-division physics classes, so we will refrain from extended discussion. 

Headlines for 2006, Undergraduate Curriculum:

· The Personal Response System (PRS), introduced here by Wolfs to encourage student participation in large lecture-style classes, came into full-time use in the PHY 14x sequence, and in a large, non-science-major astronomy class, AST 102. 

· We have experienced a sharp and sustained increase in the number of majors, to record proportions (Figure 5). In response, we abruptly increased TA support, by factor of 3, in the core upper-division physics classes. To support this increase, we also instituted, in 2006, a training program specifically for TAs in upper-division classes, based upon a set of Modules developed by our most experienced and distinguished graduate TA for upper-division classes, Drew Abrams, under the supervision of Wolfs. 


The enrollment increase is partly due to a relatively large increase in enrollment of students who wish to major in physics or physics and astronomy, but who do not plan to follow the usual physics-major path to graduate school, and instead will enter other professions, such as intellectual-property law, finance, and management, that have demonstrated increased appetites for the physicist’s skill set. We intend to try hard to support and retain this new constituency. 
· Major upgrade to the department’s Computer Classroom, B&L 407, originally developed to support the Physics by Inquiry class designed by Wolfs. Wolfs obtained additional funding from the Research Corporation for a complete replacement of the computers and networking hardware, in order to improve the computing performance for classroom applications, and in off hours to use the cluster of workstations for lengthy numerical simulations for the ZEPLIN dark-matter-particle search. 

· New computational physics class (PHY 256), piloted by Gao.
2.1.2 Prospective changes in undergraduate curriculum
Describe the plans and rationale for curricular changes in the near future.
Planned highlights for 2007:

· Formal GRE-prep class, an attempt to improve our students’ chances at grad school by improving their scores on the Advanced Physics Subject Test. 

· With recently-acquired support from the Donaldson Trust, we will be installing substantial upgrades to Advanced Physics Lab, PHY 243. 

· Beginning development of a new upper-division astronomy class, Gravitation and General Relativity, to replace the undersubscribed AST 203 (Physics of Astronomical Instruments), which is retiring to reading-course status. 

· Beginning development of a new astronomy class for non-science majors, which would be our fourth regular offering for this numerous constituency: Disasters, a course in the analysis of dangers to civilization from such processes as tectonics and volcanism, the greenhouse effect, asteroid and comet collisions, supernovae, and gamma-ray bursts.

· Investigate the possibility of BS and MS in Engineering Physics (ask Duke, Knox to be on a committee to investigate this).
[image: image1.emf]
Figure 5: the last 20 years of graduating classes in physics (PHY) and in physics and astronomy (PAS), including the class of 2006, together with the numbers graduating with double majors or double degrees. 
2.1.3 Special programs

Describe participation in interdisciplinary majors, interdepartmental courses, support of other programs (e.g. Study Abroad; productions), research, internship, or other opportunities for majors.
For complete information, and a few more programs, consult our department’s Web site, www.pas.rochester.edu, under Education – Special Programs. 
· Teaching Internships. This program, directed by Orr, is an opportunity for advanced science students to teach lower-division physics laboratories, recitations, and workshops. The interns participate in the Department's TA Training Program, teach one recitation or lab per term (5-7 hour weekly commitment), and receive a $500 stipend and course credit. Virtually all of the junior and senior majors in our department participate in this program, and majors from several other programs have begun to participate. Manly takes over from Orr in 2007. 

· Research Experiences for Undergraduates (REU). The Department strongly encourages and facilitates undergraduate involvement in its research programs. The REU Program, directed by Bodek, and funded by the National Science Foundation, offers stipends for undergraduate research during a 10 week period each summer. Both University of Rochester and external students may apply.

· Rochester Symposium for Physics Students (RSPS). This regional undergraduate research conference, currently directed by Wolfs, is held every year, typically in the latter half of the Spring semester. It has been hosted by our department since 1981, but beginning with Houghton College in 2006, the symposium will be hosted at other regional colleges every few years. A new feature for 2005 is a special lecture by a guest speaker. The abstracts of all the participants' papers are published on-line annually.

· TA Training (see below, section 2.2.3)
2.1.4 Undergraduate Awards

List awards and honors garnered by undergraduate majors related to scholarly work; where known, indicate competitiveness of award (Latin honors and Phi Beta Kappa need not be listed; exclude awards given only within the department).

· Steve Privitera ’07 won a Barry M. Goldwater scholarship for 2006 respectively. Mr. Privitera’s scholarship marks the sixth consecutive year in which our majors have won these prestigious scholarships. 

· Grant Tremblay ’06 won the 2006 version of the ASNY Undergraduate Prize, for his work with Quillen. 

· Kristin Beck ’09 won a 2006 Iota Book Award
· Recently Robert Penna ’07 won a Churchill Scholarship, which he will use to pursue the Mathematics Tripos at the University of Cambridge.
2.1.5 Other undergraduate programs

Comment on the success of the instructional program within the discipline and within the University, and indicate methods used for evaluation. Describe the factors you think most strongly influence the choice and retention of students into the major(s) represented by your department, and commend on the number of majors in relation to departmental plans.
In general our department’s classes are well received, and widely considered to be innovative and well designed. This is reflected, for example, in the Goergen Awards (Wolfs and Slattery in 1997, Bodek, Auchincloss, Orr and Jones in 1998, Eberly in 2000, Watson in 2006) and Curtis Awards (Das in 1991, Wolfs in 1995, Orr in 1999), and in the award of the Brugler Professorship (2003-2005), New York State Professor of the Year award (2003), and the American Association of Physics Teachers (AAPT) Award for Excellence in Undergraduate Teaching (2007) to Manly. It is also reflected in the SCOQ scores for instructors and classes, in our department’s own Teaching Assistant questionnaires, and in the additional questionnaires used by individual faculty looking for specialized feedback from the students on recently-introduced techniques. But awards and SCOQs are not the best way to judge the quality of our classes. It is also reflected in the department’s enthusiasm for trying new educational tools and techniques, and in the continual discussion of technique and sharing of resources among the faculty; we all see what our colleagues are doing in their classes. 

Our classes stay in top shape for three main reasons:

· Recruitment of young faculty who are great teachers as well as great researchers. The faculty job market is still a buyer’s market; one can usually demand, and get, overall excellence. 

· The TA Training Program. New teaching assistants are introduced to effective methods and resources in a two-day workshop at the beginning of the school year, and a fall-semester teaching seminar. In operation since 1983, this program is probably a main reason for the high level of our TA ratings, and our continuing efforts to improve and update the program, may be responsible for the steady increase of ratings over time. 

· The Teaching Improvement Committee. This department committee exists to help faculty members with their teaching. In order to reduce the threshold for their use, the committee does not report to the Chair; all interactions with faculty are confidential. The committee offers advice, resources, and mentoring for new faculty (not that they need much; see the first point above), and follows the Chair’s recent recommendation to intervene whenever a faculty member’s SCOQ Instructor or Course score drops below 3.0. There have been several instances in which Teaching Improvement intervention has led to substantial, long-term improvement in SCOQ ratings, where reassignment of the instructor to different courses failed.  

In Fall 2006 the department participated in the Registrar’s experiment with online SCOQ data collection. Under the direction of Wolfs, we augmented this experiment with one of our own: a parallel, paper-and-pencil version of the same questionnaire in selected courses, to study any differences between the new method and the old. To our relief and found that the rate of return and the scores for these two methods are within the uncertainties of each other. However, we also helped the Registrar’s office uncover many serious problems with the online forms and distribution method, which will require extensive work before the online SCOQ can take over. 

2.2 Graduate

The Ph.D. programs in Physics and Physics and Astronomy currently include some 110 students. Notably, about 30% of these students work under the supervision of faculty members in other departments. Figure 7 is a plot of the last two decades of enrollment statistics. 

[image: image7.wmf]Our students are all supported by teaching or research assistantships, or University or funding-agency fellowships. We currently have two Department of Education Grants in Areas of National Need (GAANN) programs, one in Physics and Astronomy and one in Chemical Physics, that fund DoEd fellowships in our department. In FY2006 these grants supported expenditures of $550,227 on these fellowships. 

Recently we were informed that our Physics and Astronomy GAANN program has been renewed for another three-year period (2006-2009); with this renewal we will have had GAANN support continuously for more than two decades, under four different principal investigators (Van Horn, Slattery, Bodek, and now Manly). We proposed expansion of our current Chemical Physics GAANN for its renewal, submitted in Fall 2006.  

In 2005 our department adopted the new campus-wide, online graduate application developed by ITS. With additional resources provided in part by the Dean of Research and Graduate Affairs, our department systems folk and ITS made the output of this product ingestible by our own extensive electronic graduate application and records database. We still have many fundamental reservations about the impact of this in-house development on present and future graduate applications, however, and note that it still lacks many important features, including the ability to ingest electronically-submitted recommendation letters. 

2.2.1 Curricular changes
Describe any significant changes in course offerings or course development during the past year and indicate the rationale for the changes. Cite any innovations in methods of teaching.

[image: image8.emf]There have been no major graduate-curricular changes for the past few years. Our small faculty size, relative to our competitors’ physics and astronomy departments, still hinders us from offering as many graduate specialty courses as we and the students would like. In an effort to improve this situation we have coordinated with other departments, notably Optics, Mechanical Engineering, Electrical and Computer Engineering, and Chemistry, and enabled the cross-listing of many of their courses in Physics. The formats of our Preliminary and Qualifying examinations have also stayed put for several years, though they remain constant topics of discussion and suggested change for both faculty and students. 
2.2.2 Prospective changes
Describe the plans and rationale for curricular changes in the immediate future.
In 2007 we will continue to study the possibility of cross-listing and co-development graduate specialty courses with other departments. Of special interest in the next year would be courses in planetary science, produced jointly with the geophysicists in the Earth and Environmental Sciences department.

We remain worried that the use of a locally-developed online graduate application, instead of one of the third-party services used by most of our competitors, will adversely affect our graduate application rate, so we will continue to participate avidly in the study of a solution to this problem. 
2.2.3 Other programs

Describe ways in which your program supports, or is aided by, other graduate programs within the University.
· Our department’s TA Training program, started by Bodek in the early 1980s, continues to be effective in maintaining high quality among our graduate and undergraduate teaching assistants. The introductory two-day workshop draws new TAs from several other departments. 

· Our department’s success in Department of Education GAANN proposals has now been transplanted to other departments: with the aid of our GAANN co-director (Bodek), the departments of Optics, Chemistry and Nursing wrote successful proposals, and began three-year programs in 2006. 

· A plan for an interdisciplinary Ph.D. by one student has multiplied to four in 2006, so we are working with the Department of History to study this cohort with an eye to making formal a degree program in Physics and the History of Science. 
2.2.4 Awards

List awards and honors garnered by graduate students; exclude awards given only within the department. 

· Florencia Canneli, a Ph.D. student of Ferbel’s who graduated in 2003, won the 2006 Mitsutoshi Tanaka Dissertation award, given by the American Physical Society for the best doctoral dissertation in experimental elementary-particle physics. Previously she had won the University Research Association’s Fermilab dissertation award (2004), and became the third Rochester winner of this award, out of seven in the award’s history. 

· Phay J. Ho won an Agnes M. and George Messersmith Fellowship, in support of his thesis research in quantum optics in Eberly’s group. 

· Phay J. Ho Receives DAAD (German Academic Exchange Service) Fellowship
· José Perillan, grad student in Physics and History, won an Edward Peck Curtis Award for his excellent performance as an instructor of undergraduate classes. He is the seventh Curtis winner in our department in the last ten years. 

· Ivan Minchev, a Ph.D. student of Quillen’s, won the prize for best paper at the June 2006 meeting of the American Astronomical Society’s Division of Dynamical Astronomy.
· Tobin Fricke , a Ph.D. student of Mellisinos, was Awarded LIGO Fellowship in 2006.
2.2.5 Other graduate programs
Discuss how you evaluate the success of your graduate program, and factors thought to influence its success.
Believe it or not, there have been national surveys to try to quantify such performance in physics graduate programs, through measurement of student satisfaction. One of these, in 2001, funded by the A.P Sloan Foundation and focused on US physics Ph.D. programs, had our department ranked second nationwide in overall grad-student satisfaction. 
But of course student satisfaction is not the most obvious way to measure success; the success in their later careers of our Ph.D. graduates is. Thus we do our best to track our graduates, stay in touch with them, and keep abreast of their accomplishments. This is easiest with academics; we know that this segment of our graduates does very well in getting prestigious postdoctoral fellowships and faculty positions. Unfortunately there is not a lot of such data from other institutions with which to compare our results, other than the degree-institution data for university faculty. 

A different dimension of the performance of our Ph.D. program, relative to others in the University, is measured by the number of University Awards for Graduate Teaching won by our faculty. Four of the twenty winners of this award are members of our department: Mandel in 1992, Wolf in 2000, Bodek in 2004, and Das in 2006. 
3 Evaluation of the past year 
Provide a general assessment of how the department fared during the last year. Cite specific examples that contributed positively or negatively to your view of how things went.

2006 was a good year, mostly because of high productivity of research, and excellent performance in teaching, rather than any fundamental changes. In large part this good performance is traceable to extremely strong junior appointments of recent years. This, in turn, is traceable to two other factors: a good deal of creativity applied to the problem of recruitment in a zero-sum situation, and the recruitment flexibility provided by loyal senior faculty who inform the Chair of their retirement plans many years in advance. 
4 Plans for the coming year 
Describe the long-term goals of the department and outline changes in any major area (curriculum, faculty) that are anticipated in the next year.
4.1 Faculty recruitment and faculty diversity plans

The frontiers of physics are moving, and our opportunities for research breakthroughs (and research support) are changing. We hope, by judicious expansion, conversion, and coordination with interdisciplinary and interdepartmental programs, to reconfigure the research mixture of the department, to conform to these changes. We are currently formulating our next ten-year plan (“FRS-2”) as our collective best guess at the direction and rate of the changes, and hope to have agreement soon. One problem with closure on this process is that both strength and weakness are improved by growth, so the assembly of good ideas arising from the various research groups will threaten to involve impractical department sizes. Currently we are recruiting in experimental elementary-particle physics, and have proposed to spend an existing faculty line on the first appointment in neurophysics. Other areas proposed most seriously for near-term, non-replacement faculty recruitment include: 

· theoretical elementary particle physics; specifically, phenomenology of elementary particles. 

· mathematical physics; specifically, string theory.

· experimental condensed-matter physics or biological physics. Related to the latter would be…

· brain sciences; specifically, associated with the Imaging and Neural Computation centers of the proposed Rochester Institute for Brain Sciences and Neuromedicine. 

· planetary science, in collaboration with EES.

· fusion science and plasma physics, in collaboration with LLE.

There is a broad consensus within the department that we should recruit in biological physics, and to establish this as a substantial and increasing research effort within our department and more generally within the University. Biological physics, whether neuroscience, cellular or biomolecular physics, or bioinformatics, will be one of the most rapidly-growing frontiers of science in the early 21st century, and we must position our department to play an important role in that development. Accordingly our department is following with great interest University interdisciplinary initiatives such as the Rochester Institute for Brain Sciences and Neuromedicine, and the relatively new Department of Biomedical Engineering. There is direct scientific overlap among these initiatives and many efforts within physics that could lead to attractive collaboration and leverage for all concerned.

A development related to faculty recruitment is our planned expansion to other fields of named postdoctoral fellowships. This has begun with our department’s Marshak Fellow program for high-energy physics; we are discussing with LLE an expansion to plasma physics and astrophysics. 

The fields of physics and astronomy represent one of the toughest faculty diversity problems in academe. With three women among twenty-six full time faculty (12%), our department has a fairly large feminine component on the scale of such departments nationwide, for which the average is about 8%. And, like the vast majority of physics departments large and small, we have no underrepresented-minority members. This gender and ethnic imbalance among professional physicists and astronomers can be traced back to high school. For example, in 1997 the fraction of women in physics classes nationwide was 43% in high school, 25% in introductory university courses, 15% in advanced undergraduate major courses, and 12% in graduate school. The fraction of underrepresented minority students is almost vanishingly small at all levels. Very little progress has been made on these problems despite intensive efforts at all levels for several decades, and despite success in other physical sciences, notably chemistry. 

Thus – as we have reported many times before – a “diversity” faculty recruitment in physics and astronomy, targeted for a given year, is practically doomed to failure. Instead, we employ in our department two approaches, both involving constant, background-level searches for good candidates, whether a recruitment is in progress or not. One of these approaches is the traditional “target of opportunity” approach, in which we find a way to take advantage of good luck in the form of the sudden appearance of an excellent candidate; this, for example, is how we recruited Demina. The other is the “virtual applicant pool” approach, in which we employ the extensive online “rumor mills” to survey each year’s applicant pool, and to pursue candidates well suited to our department’s needs when they are outstanding in a 3-4 year-long comparison sample; this is how we recruited Quillen. We will continue to investigate such multi-year strategies to identify and recruit candidates who are women or belong to underrepresented minority groups. 
4.2 New applications, and new interdisciplinary programs

We have several opportunities for new cross-disciplinary programs, currently under discussion by subsets of the department. These include:

· Development of detection systems for chemical and biological agents for Homeland Security and defense applications. This program would be developed in concert with several other College and Medical Center departments, LLE, and Infotonics. 

· Econo-financial physics and postdoctoral-fellowship program in “high-frequency finance.” We wish to exploit an opportunity presented by UBS Bank to collaborate on financial- market modeling, using postdoctoral fellows from high-energy physics who receive partial support from the bank, and important job opportunities for later. 

· Investigate expansion of joint Ph.D. programs, with History, Chemistry, Electrical and Computer Engineering, Optics, Geology and Geophysics, and Mechanical Engineering/fusion science. We will also investigate further expansion of our 3/2 bachelor’s/master’s programs, of which Medical Physics and Physics and Education are the leading examples. We already have an officially recognized M.D./physics Ph.D. program, that awaits its first students. 

4.3 Possible standalone  Master’s programs under review 

· Expand the 3/2 program scope to become a standaloe MS program in medical physics. An accredited program would require the hiring of adjunct faculty from the medical physics department at Strong (in collaboration with Prof. Schell).

· Institute a MS program in Financial Physics and Mathematics (in collaboration with the Mathematics Departmemnt.

· Institute a MS program in Engineering Physics, including medical engineering physics and imaging (in collaboration with ECE) and other engineering departments.

4.4 National Research Council review of graduate programs, 2006
We have agreed to coordinate our response to the NRC questionnaire with those from the  LLE, to present the bulk of physics research practiced at UR under a single, coherent heading.  Unfortunately, the NRC rules do not allow us to be combined with the Institute of Optics. 

4.5 Technological infrastructure plans

Our department has always been among the campus leaders in the adoption and use of advanced technology for instruction and research. We have just completed our fourth videoconferencing room, all in use for remote attendance of graduate classes and astronomical observations. We will continued these trends, with implementation of such concepts as

· paperless department offices, a major goal during our next five years.

· Web collaboration (e.g. Wiki sites) and database sharing among all Department members. 

· physical upgrades of research office and laboratory space. It must be noted, though, that this one-room-at-a-time approach is a very expensive and inefficient way to renovate a building. Bausch and Lomb Hall represents one of the highest concentrations of deferred maintenance on campus, and much of the space that houses our infrastructure is inadequate for HVAC, power, and other services. 

· An upgrade of our department Web site, using DRUPL.

4.6 Departmental fund-raising

We are cultivating our contacts with alumni and with our Development Department to enable targeted fundraising for building improvements and named postdoctoral fellowships. Examples of these sorts of fruitful contacts exist in the present particle physics/econo-financial physics connection with UBS Bank, and with our department’s own alumni database. 
Respectfully submitted,
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Arie Bodek
George E. Pake Professor of Physics
Chair of the Department
	Frank L.H. Wolfs
Professor of Physics
Associate Chair of the Department


Appendix

National and international editorial, conference-organization, and review-panel posts occupied by full-time or emeritus Physics and Astronomy faculty

Editorial posts, 2006
	Nick Bigelow
	Topical Editor for Optics Letters (OSA)

	Arie Bodek
	Editorial Board, European Physics Journal C 

	Joe Eberly
	Chair of Board of Editors, Optical Society of America

Editorial board, Laser Physics (Moscow)
Editorial board, Contemporary Physics (London)
Advisory Editor for Physics, John Wiley & Sons

	Tom Ferbel
	Editorial Board   Modern Physics Letters A 
Editorial   Board    International   Journal  of Modern Physics A

	Adam Frank
	Editorial Board and Contributing Editor, Astronomy Magazine 

Contributing Editor, Discover Magazine

	 Robert Knox
	 Editorial board- AIP  Springer  Series in Basic and Applied Biological  Physics 

	Judy Pipher 
	Scientific Editor, Astrophysical Journal 

	Emil Wolf 
	Member of Advisory Editorial Board, Optics Communications (North-Holland Physics Publishing, Amsterdam)

Member of Advisory Editorial Board, Journal of Modern Optics (Taylor and Francis, London)

Member of Editorial  Board, Advances in Opto-electronics (D. Reidel Publishing Co., Tokyo/KTK)

Member of Advisory Board, Progress in Electromagnetics Research (Elsevier Science Publishing Co., Amsterdam)

Member of Editorial Board, Fine Mechanics and Optics  (published in Czech under the name Jemn mechanika a optika by the Physics Institute of the Czech Academy of Sciences, Czech Republic)

Editor,  Foundations of Physics (Kluwer, Amsterdam)
Editor, Progress in Optics, (North-Holland and Elsevier Publishing, Amsterdam), vols. 47 and 48 (also edited volumes 1-46 in previous 46 years).


National/international conference organization and editing of proceedings, 2006
	Nick Bigelow
	2006 Program Committee, Optical Society of America

Chair of numerous national conference sessions

	Eric Blackman
	Executive Committee and Program Chair, APS Topical Group in Plasma Astrophysics

Organizer, conference on Supernovae, APS/DPP meeting, Denver CO, November 2005

	Joe Eberly
	Chair of Ives Medal Session, Frontiers in Optics conference (Tucson AZ),

Chair of Best Paper award session, Quantum Optics VI conf. (Krynica POLAND);

Member, program committee, LPHYS-05 (Japan),

Member, program committee, Int'l. Conf. on Quantum Optics (Hong Kong), 

Member, program committee, SILAP-06 (Spain), 

Member, program committee, LPHYS-06 (Switzerland), Quantum

Member, program committee, Optics 3 (Chile), 

Member, program committee, Photons-Atoms-Qubits-07 (England), 

Member, program committee, Cross-Border Workshop on Laser Physics (USA)

	Yongli Gao
	Session Chairman, International Symposium on Applications of Quantum Beam, Kobe, Japan

	John Howell
	Chair, “Novel Optics” session, Physics of Quantum Electronics conference, Snowbird

	Steve Manly
	Organizer and session chair, International Workshop on Correlations and Femtoscopy, Kromeriz, Czech Republic

	Kevin McFarland
	Convener, Experimental Results Session, NUINT05 conference (2005)

	Lynne Orr
	Plenary session chair, PHENO 2005, Madison WI


National review panels and science working groups, 2006
	Nick Bigelow
	Member, NSF site review, Joint Institute for Laboratory Astrophysics, University of Colorado.

Chair, Adolph Lomb Prize Committee, Optical Society of America
Panelist, National Academies/National Research Council Fellowships

Member, External Advisory Board, NSF FOCUS Frontier Center

	Doug Cline
	Gammasphere Users Executive Committee

Chair, DOE Gamma-ray Tracking Coordinating Committee, GRETA/RIA

Member, LBNL/LLNL Liberace-STARS Research Program Review Panel

	Regina Demina
	Co-leader of the US CMS silicon tracker project

Co-convener of top quark properties group in D0 experiment

Member of advisory board to LHC Physics Center at Fermilab 

	Joe Eberly
	Vice President, Optical Society of America (President-Elect, 2006; President, 2007)

Grant review panelist for NSF, DoE, Research Corporation, NSERC (Canada), FWF (Austria), NSF (Australia)

	Tom Ferbel
	Manager of the U.S. LHC Research Program

Member, International Review Board, Toohig Fellowships in Accelerator Science

	Bill Forrest
	IRS and IRAC Instrument Teams, NASA Spitzer Space Telescope

	Adam Frank
	USRA representative from the University of Rochester

	Yongli Gao
	Scientific Advisory Board, NASA University Research Center Research at Norfolk

Grant review panelist for NSF. 

	John Howell
	Grant review panelist for NSF and ARO. 

	Kevin McFarland
	Chair, NSF PhysTEC Review Panel 

Co-spokesperson, MINERvA Collaboration 

Member, QuarkNet Advisory Committee 

	Adrian Melissinos
	NSF review panel, gravitational physics

	Lynne Orr
	Co-convener, Top/QCD Working Group, American Linear Collider Working Group

Co-organizer and steering committee member, LHC Theory Initiative (nationwide) and co-PI on grant submitted to NSF

Review Panel, U.S. Department of Energy review of Lawrence Berkeley National Laboratory

Grant review panelist for DoE, NSF, Research Corporation.

	Judy Pipher
	IRAC Instrument Team, NASA Spitzer Space Telescope
Member, NASA SOFIA instrument design review panel

Member and past chair, NASA SOFIA Science Council

Member, Gemini Observatory Oversight Committee, AURA
Grant review panelist, NASA, NSF, CRDF

	Alice Quillen
	NASA Terrestrial Planet Finder Interferometer Science Working Group

Grant review panelist, NASA and NSF

	Ed Thorndike
	Co-spokesperson, CLEO

	Dan Watson
	IRS Instrument Team, NASA Spitzer Space Telescope

Grant review panelist, NASA and NSF

	Frank Wolfs
	Grant review panelist, Physics Education, DoEd. 
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Figure � SEQ Figure \* ARABIC �3�: An ultra-cold (T = 40 (K) cloud containing 4(106 Cs atoms in a purely magnetic quadrupole “U” trap, by Bigelow and collaborators; this is a step toward trapping in an “atom chip.”
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Figure � SEQ Figure \* ARABIC �2�: Detectors for the UR-led MINERνA neutrino-scattering experiment (McFarland, co-spokesperson): conceptual design (left), and the real thing under construction at Fermi National Laboratory (right). 
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Figure � SEQ Figure \* ARABIC �1�: Physics and Astronomy research expenditures per full-time faculty member as a share of the College’s Arts and Sciences departments.
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Figure � SEQ Figure \* ARABIC �6�: Midterm TA ratings and faculty SCOQ Instructor ratings, on a five-point scale, for the last 23 years. 
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Figure � SEQ Figure \* ARABIC �4�. Left: Spitzer-IRAC infrared image (BGR = 3.6, 4.5, 8 μm) of the NGC 1333 region by Pipher and collaborators. Right: Spitzer-IRS spectrum and model spectrum of a young protostar in NGC 1333, by Watson and collaborators (to appear in Nature). The rich emission spectrum of water vapor in this protostar shows for the first time the rapid transition from protostar to protoplanetary system as the object’s spheroidal envelope “rains” down onto its disk. 
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Figure � SEQ Figure \* ARABIC �7�: The last 20 years of enrollment in the Rochester Ph.D. programs in Physics and in Physics and Astronomy. 
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