
Highlights:  Department of Physics and Astronomy 
 

• The KU Physics and Astronomy B.S. degree programs attract some of the best 
students at the University as measured by ACT scores and national Goldwater 
Scholarship recipients.  KU offers the only Astronomy and the only Engineering 
Physics program in the State. 

• The 2010 National Research Council survey reports the department’s doctoral 
program in physics ranked in the top third of AAU Public and Big 12 universities 
for its research productivity.  Numbers of citations per faculty year to KU physics 
publications are the highest in the University. 

• Research areas are wide-ranging and supported with international collaboration. 
Areas include physics on a cosmic scale – the solar system, galaxy and universe 
by the astronomy, cosmology, and space physics groups;  physics on the highest 
energy scale – the fundamental physics studies of the nuclear, high energy and 
astro-particle physics groups; and applied physics – including nano-science, of 
the condensed matter and biophysics groups.   

• The department maintains strongly interdisciplinary programs, which include the 
renewable energy research program as well as programs in biophysics, nano-bio 
science, quantum computing, chemistry, pharmaceutical chemistry and 
astrobiology. Research and teaching are integrated.  The Department offers a 
multidisciplinary minor in Astrobiology. 

• The department’s research programs generated  $3.6M in FY2010 in external 
grant funding. The department leads a major renewable energy research effort 
involving several KBOR institutions to develop solid state and bio-inspired solar 
energy collectors. Many faculty members have been recognized as Fellows of 
professional organizations, as journal editors, selection for national and 
international review panels, and research awards, including the Higuchi award. 

• All undergraduate majors do research with a group of their choice.  Many students 
become co-authors on research papers and/or present their work at national or 
international meetings. 

• Each semester approximately 1000 students learn about physics and astronomy 
through our broad overview courses.  Five faculty members have received 
Kemper Awards from the University for outstanding undergraduate teaching. 

• The department is strongly committed to public outreach.  The astronomers host 
public viewing sessions with the KU-based telescopes. The particle physicists 
have developed a multimedia program to excite elementary aged children in 
science.   
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Overview 
Physics and Astronomy are the oldest of the natural sciences and physics provides the 
foundation for all other science and engineering fields. The Department has an important role 
in educating students from many different disciplines. Our faculty of 25 tenured or tenure-
track members is deeply committed to both teaching and research. We believe the success of 
our educational mission at both the undergraduate and graduate level depends on the strong 
faculty research effort. Our strong points are faculty research, preparing our undergraduate 
and graduate students for the profession, broadly based service to the profession as well as 
the University and the State of Kansas, and strategic planning for the Department. Our 
principal weaknesses and challenges relate to having too few faculty members for the size of 
the institution and not being as effective as we would like in our graduate student recruiting 
efforts. 

Our departmental research programs bring in external funding at a level of $3.7 M/year 
(>$160K/FTE). Members of the faculty have diverse research interests. Most of our work 
falls into one of three broad categories: 1) physics on a large scale – the study of the solar 
system, galaxy and universe by the astronomy, cosmology, and space physics groups; 2) 
physics on a small scale – the fundamental physics studies of the nuclear, high energy and 
astro-particle physics groups; and 3) bulk matter physics – the applied physics programs of 
the condensed matter and biophysics groups.  Strongly interdisciplinary programs in the 
Department include biophysics, nano-bio science, accelerator physics and astrobiology. This 
wide coverage of physics and astronomy topics is a significant strength of the Department. 
Three members of our faculty are Fellows of the American Physical Society. One member is 
a Fellow of the American Association for the Advancement of Science, and one member is a 
Fellow of the American Geophysical Union.  One professor has won the Higuchi Research 
Achievement Award that recognizes contributions to research programs at all Kansas Board 
of Regents institutions.  One member is a University Distinguished Professor.  Two of our 
Assistant Professors are NSF CAREER award winners. 

The graduate program trains about 35 Ph.D.-bound students per year in addition to about 10 
students per year in our M.S. programs.  Almost all graduate students receive some form of 
financial support as research assistants, teaching assistants or through fellowships.  Almost 
all Ph.D. graduates have job offers upon finishing, with about half going on to postdoctoral 
appointments.   Our undergraduate majors are among the best students at the University, with 
the highest overall ACT scores at KU. Over the past six years, our majors have won over half 
of all Barry M. Goldwater Scholarships going to KU students.  This scholarship is open to 
students in the areas of math, science and engineering. In the past few years we have had 
several students win NSF Graduate Fellowships. Many of the graduates from our 
undergraduate program continue their studies at the country’s premiere graduate programs in 
physics and astronomy. These successes can be largely attributed to the Department’s 
commitment to undergraduate research. Most of our undergraduates apprentice with a 
research group for much of his or her undergraduate stay, often coauthoring papers and 
giving presentations at national meetings.  In addition to the education of our majors and 
graduate students, each semester approximately 1000 other students learn about physics and 
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astronomy through our broad overview courses.   Five of our faculty members have received 
Kemper Awards from the University for outstanding undergraduate teaching.   

The Department also has a strong commitment to service and public outreach.   Several 
members of the faculty have been nationally recognized for their work with the Kansas 
Citizens for Science. Efforts to improve K-12 teacher preparation in science have been 
started in the Department.   The astronomers host public viewing sessions with the KU-based 
telescopes and the particle physicists have started a multimedia program to excite elementary 
aged children in science.   Three faculty members have won the Steeples Service to Kansans 
Award, which recognizes faculty at the University who provide significant service to the 
people of Kansas. 

Official University statistics on the Department are presented in Appendix A.  These include 
the time progression of student enrollments, faculty appointments, and student and faculty 
diversity.   

The University has a nominal policy that faculty with full time appointments normally divide 
their time 40% to teaching, 40% to research, and 20% to service.   The normal teaching load 
for research active faculty is one course each semester in addition to advising one or more 
graduate students.  A description of the faculty evaluation process can be found in Appendix 
F, which is a copy of the Department’s Bylaws. 
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 Research 

Overview 
The Department’s research can be roughly divided into three broad categories, as shown in 
Figure 1.  We have been guided in our hiring decisions for many years by the goal of 
maintaining strength in each of the three umbrella areas.  Table 1 shows the areas where 
individual faculty members are active as well as the overall personnel support for the 
different research programs of the Department. For a relatively small to moderate size 
department, there is an exceptionally wide variety of research opportunities. More detailed 
descriptions of the different research programs as well as their perceived strengths and 
weaknesses are given in Appendix E. 

There are no research professor positions held in the Department.   Post Ph.D scientists are 
hired in either a Research Associate or Postdoctoral Research Associate position.   KU has 
recently undergone a postdoctoral research associate review process and guidelines are 
currently being implemented whereby postdoctoral positions will be limited to a total of five 
years.  Research Associate positions can continue for longer than five years.   Currently there 
are ten postdoctoral researchers and three research associates in the Department.  

The Department’s faculty members publish regularly in many high quality peer reviewed 
journals.  The last reported NRC survey was from 1995 where we were ranked at 94 among 
the institutions surveyed.   We are eagerly awaiting the results of the 2006 NRC survey, 
which we believe will more accurately reflect our current research profile.  For instance, the 
total research funding has more than doubled since the last NRC survey, as seen in Figure 2.    

 

 
 

Figure 1.   Schematic of “umbrella” groups associated with the department’s research efforts. 
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Table 1.  Personnel in each research area. 
Research Group Faculty Other 

Ph.D. 
researchers 

Graduate 
students 

Undergraduate 
students 

TOTAL 22.5 13 34 30 
     
    Astrobiology Medvedev 

Melott 
0 1 2 

    Astronomy Anthony-Twarog 
Twarog 

0 0 5 

    Astro/Particle Physics Experiment Besson 0 0 5 
    Astro/Particle Physics Theory Marfatia 

Ralston 
3 4 0 

    Biophysics Antonik 
Fischer 

0 0 1 

    Condensed Matter Experiment Han 
Wu 
Zhao 

4 10 1 

    Condensed Matter Theory Timm 0 2 2 
    Cosmology Feldman 

Melott 
Shandarin 

0 1 1 

    Nonlinear Dynamics and Beam Phys. Shi 0 3 0 
    Nuclear Physics Experiment Murray 

Sanders 
3 3 6 

    Particle Physics Experiment Baringer 
Bean 
Besson 
Wilson 

2 6 5 

    Science Education Baringer 
Bean 
Shawl (1/2 time 
appointment) 

0 0 1 

    Space Physics and Plasma   
Astrophysics 

Cravens 
Medvedev 

1 4 1 
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Figure 2.  Time progression of the Department’s research funding. 
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Funding 
Research funding is drawn mainly from Federal sources including NSF, NASA, DoD, and 
DOE.  Last year, at the request of the College, the Department identified three “peer” 
departments that we felt best matched our demographics and research mix: The University of 
Nebraska, Lincoln;  The University of North Carolina, Chapel Hill; and The University of 
Oklahoma.   A funding comparison between the University of Kansas and our self-selected 
peers is presented in Table 2.  All data are within the past two years, with the exception of 
the National Research Council Ranking (1995). 
 

Table 2.  Enrollments and research expenditures. 

 
University 
Enrollment # faculty 

NRC 
Ranking 

# Jr/Sr 
Undergraduate 

Majors1 
# Graduate 
Students2 

2007 Research 
Expenditures2 

U. Kansas 29613 25 94 35 42 $3,924,137.00 
U. Nebraska, Lincoln 22106 27 79 36 57 $7,134,170.00 
U. North Carolina, Chapel Hill 27717 30 85 61 87 $6,887,388.00 
U. Oklahoma 23057 29 126 32 64 $4,245,088.00 
1AIP Pub. No. R-394.13 “Roster of Physics Departments with Enrollment and Degree Data, 2006” 
2AIP 2008 Graduate Programs in Physics, Astronomy and Related Fields 
 
The funding profile broken up by discipline is shown in Table 3.  This table again illustrates 
the wide diversity of programs offered at KU, compared to our peers. 

Assessment and Plans for the Research Program 
We have long anticipated the College’s recently stated research goal:  “The College will 
promote and enhance innovative research and teaching in the humanities, social sciences, 
and natural and mathematical sciences, especially research and teaching that is 
interdisciplinary and multidisciplinary in nature.”  Examples of interdisciplinary programs 
include:  biophysics,  astrobiology (collaborates with geology, ecology and evolutionary 

Table 3.  Research expenditures by research area.1 

 Kansas Nebraska North Carolina Oklahoma 
Archaeometry  $2,400   
Astrobiology $51,012    
Astronomy/Astrophysics $223,272 $173,139 $748,335 $695,882 
Atomic, Molecular & Optical  $1,119,099   $514,523 
Biophysics $106,232  $1,935,722  
Condensed Matter Physics $1,424,030 $5,163,882 $2,246,252 $1,580,458 
Nuclear Physics $523,576  $1,477,932  
Space Phys., Cosmic Rays $200,094    
Particles & Fields $1,172,447 $536,984 $430,126 $1,117,802 
Physics of Beams $139,721    
Physics Education $83,753 $138,666 $49,021 $336,423 

Total Funding $3,924,137 $7,134,170 $6,887,388 $4,245,088 
1AIP 2008 Graduate Programs in Physics, Astronomy and Related Fields 
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biology, and the KU Natural History Museum), the collaboration between our astronomers 
and Aerospace Engineering, science education programs involving KU’s Natural History 
Museum and the Department of Design, and our nanotechnology program.  

There are many outstanding internationally recognized researchers in our Department in a 
wide variety of research fields. The faculty believes that having exposure to a wide set of 
disciplines creates a unique vitality in the Department, benefiting both faculty and students. 
The breadth of coverage has, however, come at a cost.  It leaves some of the individual 
research groups lacking the critical mass necessary to increase the Department’s reputation 
on a national scale.   We have worked to address this problem by having many of our recent 
hiring requests focused on building bridges between programs for easier collaboration.  
Recent faculty hires in the area of astroparticle physics and space physics, leadership on the 
Radio Ice Cerenkov Experiment, a new Astrobiology program, and a long-standing 
reputation in cosmology have provided the nucleus for a national caliber astrophysics 
program.  The interests of the high-energy physics and nuclear physics programs have been 
growing closer, with both groups planning programs that make use of the CMS detector at 
the CERN Large Hadron Collider.  Also, there are numerous projects of joint interest to the 
condensed matter physicists and the biophysicists, many of these dealing with the 
characterization of structures at the nanometer scale.   

Currently, the Department has 23 full time faculty members and two half-time members in 
phased retirement programs.  Six members of the faculty hold Assistant Professor positions, 
and four are in Associate Professor positions.  In comparisons with our peers, we have found 
that programs that are ranked higher than us have more faculty members.  We believe that 
increasing the number of faculty in the Department is a critical step if we are to become 
more competitive.  Despite large increases in research activity and external funding, the 
number of faculty members in the Department has approximately remained constant over the 
past 20 years.   For instance, in 1980, there were 24 full time faculty members in the 
Department, essentially the same number as today.  For the past five years, KU has had a 
tuition enhancement plan that was able to fund new faculty positions within certain well-
defined areas, such as the biological sciences. The Department proposed a new research area 
in biophysics as a response to this initiative and we have been successful in recruiting two 
faculty members in this area.  Unfortunately, the tuition-enhancement positions have not 
resulted in an overall increase in the size of the Department.  Our initiatives to expand into 
new areas have tended to be at the expense of existing programs. 

Approximately every five to seven years, the Department undertakes a planning process.   A 
committee is convened which examines the health of the Department and makes 
recommendations on all aspects of the program.   One of the major tasks of this committee is 
to propose a prioritized list of future faculty hires, which is then discussed and approved by 
the Departmental Assembly.   The last planning document was written in 2003, and a 
planning committee was convened during in the Spring of 2007 to make new 
recommendations.   The current planning committee is finalizing its recommendations for 
presentation to the faculty as this document is being written.  The Department’s 2003 
Planning Document identified high-priority hires that have been reviewed each year before 
the Department’s faculty hiring request is forwarded to the College.  The highest priority 
position for last year was in the area of experimental biophysics, which was successfully 
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filled with the hire of Antonik.  The biophysics position had been carried forward from a 
failed search the previous year.  This past year we also had a successful search with the hire 
of Zhao to fill the experimental condensed matter position that had been vacated by Linda 
Olafsen.   Our highest priority request for the current year was for an extragalactic 
observational astronomer, which is seen as a replacement for astronomer Steve Shawl 
(currently in the 4th year of a five-year phased retirement).  We are currently conducting a 
search to fill this position. The remaining high priority position in the 2003 document that 
has been unfilled is for a theorist, broadly defined as a physicist whose primary training is in 
field theory, which is viewed as necessary to maintain the strength of the Department in light 
of the recent retirement of high-energy theorist Doug McKay.  In meeting to discuss potential 
positions in Fall, 2005, the faculty also agreed on the urgent need for an additional condensed 
matter experimentalist to take advantage of the great potential of this program.  

The near future faculty hires discussed in the previous paragraph are motivated on the 
pessimistic assessment that the Department will maintain the same size.  It is considered 
important that there should be a balance in the three broad research areas to keep a diverse 
mix of research fields.  The Department sees a strong window of opportunity to help the 
University enhance its stature by adding more faculty members.     

It will be difficult, if not impossible, for the Department to significantly enhance its current 
national standing without increasing the number of faculty to a competitive number.   The 
last NRC rankings were highly correlated with department size.  We envision a faculty of 28 
to 29 members to achieve parity with our peers.   With this modest increase in numbers, we 
can anticipate a greater number of graduate students based on the enrollment numbers 
achieved by other programs.   
 
Perhaps the most compelling reason for increasing the faculty, however, is that it will allow 
us to increase the national and international prominence of one or more of our research 
programs.  All of our programs are small compared to comparable programs elsewhere.   At 
the moment we see the greatest potential for growth that is likely to lead to significantly 
increased funding in the condensed matter area.  However, there is a very strong sentiment 
among the faculty that the Department must maintain its diversity as it grows.   This long-
standing principle has worked well for our students and for us. 
 

QUESTION FOR THE REVIEW COMMITTEE 
 

• How can we best grow to maximize the potentials for our research and education 
missions? 
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Graduate Studies 
The KU Physics & Astronomy Department oversees three primary graduate programs: (i) an 
M.S. degree program in Computational Physics and Astronomy, (ii) an M.S. degree in 
Physics, and iii) a Ph.D. degree in Physics.  An M.S. degree in Geophysics also exists in 
conjunction with the Department of Geology.  The M.S. degree in Computational Physics 
and Astronomy requires a thesis, as does one of the M.S.-physics options. The Department 
does not offer a graduate-level degree in Astronomy, although students have obtained M.S. 
degrees in Physics by doing astronomy projects.  Detailed requirements of these programs 
are provided later and in Appendix D. 

During the time period 2001-2006, close to 20 students per year were admitted into our 
graduate programs (see Table 4 and Appendix A) and approximately half of these enrolled.  
In 2007, five new students enrolled.  This reduced enrollment reflects, in part, a conscious 
decision to be more selective in our admission process.  The Ph.D. program currently has 34 
students (27% female). Typically about three students a year graduate with the Ph.D. degree 
(19 in the 2001-2006 period). The median time to degree for those awarded in 2003-2006 
was 5.9 years. The M.S. program currently has 10 students  and typically about five students 
a year graduate with a terminal Masters degree. The M.S. program in Geophysics currently 
has no students and has been inactive in recent years. 

Graduate Student Recruiting 

The program does not currently recruit the number of highly qualified domestic applicants 
needed for its research and teaching missions.  GTA stipends have traditionally been set 
below those of other regional universities with which we compete for students, although the 
University has worked to significantly increase these stipends over the past few years.  The 
number of GTA’s is low for a University of the quality and size of KU, and the GTA work 
load is high, as seen in Table 5.  Stringent university language requirements make it difficult, 
if not impossible to bring in many foreign students under GTA contracts. A very limited 
number of RA positions can usually be found for entering students, although most research 
programs prefer working with students who have passed their preliminary degree 
requirements. To help in their professional development, the Department strongly encourages 
every student to spend at least one semester as a GTA, further restricting the number of GTA 
positions available for new students. 

Table 4.  Graduate student enrollments and number of degrees granted by year. 

 # students 
admitted 

# students 
enrolled 

# terminal 
masters 

# Ph.D.   

2001-2002 20 10 4 3   
2002-2003 15 7 3 6   
2003-2004 19 8 9 1   
2004-2005 22 11 4 3   
2005-2006 23 12 11 4   
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Table 5 contrasts the graduate enrollments and means of graduate support of our department 
with our self-identified peers. 

Table 5.  Sources of graduate student support. 

 # Faculty Support Type # Appointments 
(Total/First Year) 

Hours Service Stipend 

Kansas 25 Teaching 19/4 20 $14,170-$14,700 
  Research 20/4 20 $12,725-$16,320 
  Self-supported 3/2   
      
Nebraska 27 Teaching 17/5 17-20 $15,600 
  Research 30/1 17-20 $15,600 
  University Fellowship 10/4 13 $23,100 
  Department Fellowship 0/1 13 $18,720 
      
North Carolina 30 Teaching 38/9 18 $16,290 
  Research 47/1 18 $21,720 
  Merit Assistantship 1/1 0 $16,000 
  Fellowship 1/1 0 $16,000 
      
Oklahoma 29 Teaching 36/23 10-15 $14,049-$19,000 
  Research 28/0 20 $14,000-$22,049 
Source: AIP 2008 Graduate Programs in Physics, Astronomy and Related Fields. Data correspond to the 2006-2007 academic year 
 

The unusually small endowment funds that the Department has access to, and consequent 
lack of sufficient scholarships/fellowships represents a significant barrier to recruitment. 
Only recently has the Department, with help from the Endowment Association and the 
College, started to aggressively promote its endowment funds.   The focus of all recent 
endowment efforts has been the development of student scholarships. These scholarships 
should greatly assist graduate recruiting.   

Interdisciplinary Programs 

Our biophysics program is relatively new, having made its first faculty appointment in 2004, 
and the second in 2007. The program does not so far have a curriculum separate from the 
Physics M.S. and Ph.D. programs. In discussions so far the Department has not favored 
reducing the core physics component making a “physicist” different from a “biophysicist.”  
At the same time there is an agreement that interdisciplinary programs must necessarily 
allow curriculum adjustment. Besides the program in experimental biophysics (Antonik, 
Fischer), there are interdisciplinary programs involving other departments in astrobiology 
(Medvedev, Melott),  the biosciences (Feldman, Fischer, Ralston), science education 
(Baringer, Bean, Melott) and nanoscience (Wu).   The Department supports these projects but 
needs to resolve how to make realistic course requirements for the respective programs. 

Student Funding Sources 

Almost all students admitted into our graduate degree programs are financially supported. 
The University has funded a static level of about 19 GTA positions for more than 10 years.  
Typically 4-5 incoming students are awarded GTA positions. The incoming GTA stipend for 
Fall, 2007 was $16,047 for nine months.  This represents a dramatic increase from just a few 
years ago. 
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The University hires GTA’s under rules negotiated with a GTA union.  The typical 
assignment is for 50% time, or 20 hours/week.   To cover all of the laboratory sections for 
our introductory classes, GTA’s are generally each assigned three, two–hour long laboratory 
sections.  Combined with required office and tutoring hours, this amounts to 9 student 
contact hours per week.   Other GTA responsibilities include laboratory setup (~1 
hour/week), helping to proctor exams (~1 hour/week) and grading of laboratory reports.    
Laboratory sections are large, with many sections having more than 20 students.  

When students have passed their preliminary degree requirements they are strongly 
encouraged to find advisors and seek a Research Assistant position.  RA’s are managed by 
grant PI’s and there is generally no sharing or overlap between different groups.  

The University provides the Department with about $30,000 in annual funding from the 
General Research Fund (GRF).  Faculty members write short grant proposals, nominally for 
seed-money research that would lead to new proposals for substantial external funding. 
Department tradition and practice holds that GRF funding is used primarily to support 
students.  Typically four awards of about $7,500 each are made, which suffice to support four 
grad-student semesters. The University also periodically advertises a few Dissertation 
Fellowships.  The Department administers fellowships of about $1000/year for one or two 
graduate students from the Lowry Fund, which was set up by a generous donation in 2005.    

Since 2001 the Department has been able to compete within the University for Self 
Fellowships, which can only be awarded to incoming domestic students.  Two students in 
Physics have been awarded Self Fellowships.  Unfortunately the timing of the Self-
fellowships is not under Department control, and in many cases the promise to apply for the 
fellowship does not lead to recruiting an outstanding student who might have accepted an 
outright offer. 
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Table 6.   Placement of terminal M.S. and Ph.D. students (2000-present). 

 Astro-
nomy 

Beam 
Physics 

Condensed 
Matter 
Physics 

Cos-
mology 

High 
Energy 

Experiment 

High 
Energy 
Theory 

Nuclear Space Other 

#Ph.D.  1 8 4 3 5 1 1 2 
→postdoc  1 4 3 2 4  1 1 
→faculty   2  1 1   1 
→industry/Nat’l 
Lab 

  2 1      

→unknown          

 
 Astro-

nomy 
Beam 

Physics 
Condensed 

Matter 
Physics 

Cos-
mology 

High 
Energy 

Experiment 

High 
Energy 
Theory 

Nuclear Space Other 

#Terminal 
M.S. 

2 2 7  4 3 2 7 1 

→other grad. 
program 

  4  1 3 1 4  

→faculty 1 1 1     1  
→industry/Nat’l 
Lab 

1    1  1 1  

→unknown  1 2  2   1 1 

 

Graduate Outcomes and Assessment 

We survey students finishing a degree.  Students are asked to comment on the course of their 
education, the quality of mentoring and on their graduate education opportunities. A 
summary of positions obtained by students immediately following graduation with Ph.D. or 
terminal M.S. degrees is shown in Table 6.   It is rare for students completing a degree not to 
have employment already in hand, or at least immediate prospects offering several choices.  
Approximately 50% of Ph.D. students receive postdoctoral fellowships to continue doing 
research in the field of their graduate studies.  

Graduate Requirements and Curriculum 

The Ph.D. program requirements follow a fairly standard model. There are five  “core 
courses” in Mechanics, Quantum Mechanics, Electrodynamics, etc. that must be passed with 
a minimum collective GPA of 3.2 (out of 4).  Five other courses must be completed.  
Competency in undergraduate physics must be established. Finally the student must comply 
with the University regulations of residence and progress to degree, and present and defend a 
dissertation on original research. It is normal for original research to be published or in press 
before the candidate writes the dissertation. A condensed list of the degree requirements is 
given in Appendix D. 

Certification of Undergraduate Physics Knowledge must normally be completed within 12 
months of entering either the M.S. or Ph.D. programs. Certification can be achieved in 
several ways: (i) a scaled GRE Physics score greater than or equal to 600, (ii) a determination 
by the Graduate Director and Graduate Advisor based on results from a diagnostic exam 
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given upon entering the program, plus the students undergraduate record, (iii) following (ii) 
completion with a grade of B or better of relevant undergraduate courses, and (iv) petition to 
the Graduate Committee followed by a possible oral exam. 

The Department currently maintains a Graduate Seminar which has the sole purpose of 
“showing the ropes” of graduate education to beginning students.   A faculty member 
manages the weekly meeting. The seminar facilitates the introduction to research by 
professors who talk about how their programs work, rather than presenting physics, and 
students learn the written and unwritten rules of how to succeed. Every graduate student 
currently gives a talk every semester while at KU, whether the talk is a seminar, a paper 
review, or simply a report on something of interest. The Department monitors attendance at 
the Department Colloquium, and suggests seminar attendance to broaden the background of 
our students.  Graduate students are mixed with nearly every outside speaker who visits the 
Department, and by tradition go to lunch unsupervised with colloquium speakers.  

What do we envision for the future? 

Our vision of a future KU Physics graduate program is one that will have 70 graduate 
students in the PhD program, appropriate coursework developed for interdisciplinary 
programs, and consistent placement of doctoral degree holders in academic positions.  A 
graduate faculty of 29, comparable in number to our peer institutions, will direct these 
students in leading-edge research.  Graduate student stipends will be competitive with the 
best schools in the region and the GTA workload will be such that students will gain valuable 
teaching experience without unduly hindering their participation in research or significantly 
increasing their time to degree. Several well-funded scholarship and fellowship programs 
will exist and used for recruiting. The University will actively sponsor the recruitment of top 
students, and there will be a mechanism for bringing in outstanding foreign students whose 
English speaking abilities may need development.  While our vision may seem aggressively 
optimistic, it is based on what has already been achieved by other state universities of 
comparable size in this region of the country.   

We envision the future KU Physics and Astronomy Department will maintain its current 
strengths:  We are very good at one-on-one mentoring of students by a collegial faculty 
working across a diverse range of research areas. We offer relevant courses for the range of 
topics being explored in the Department and we work to integrate new students into research 
programs through a graduate seminar.  But the future program that we envision will have 
more and deeper financial resources allowing students to get started faster on research and to 
complete their degrees quicker. 

QUESTIONS FOR THE REVIEW COMMITTEE  

• How many students should be in our graduate program and what mix of Masters and 
Ph.D. students should we have? 

• What teaching loads should be expected of our graduate teaching assistants? Are 
three lab sections too many? 

13 



 

 

Undergraduate Studies 

The Department offers Bachelor of Arts degrees in Astronomy and Physics and Bachelor of 
Science degrees in Astronomy, Physics and Engineering Physics. The degree requirements 
are presented in Appendix B. Degrees in Astronomy and Physics are granted through the 
College of Liberal Arts and Sciences (CLAS). Engineering Physics degrees are granted 
through the School of Engineering. The Director of the Engineering Physics program is a 
faculty member in Physics and Astronomy, so the Department and the School share the 
administration of this program.  

At present, CLAS lists 109 departmental majors and Engineering lists 29 (see Appendix A). 
We are pleased to include several minority students in these relatively small totals.  For 
comparison, there are presently 148 chemistry majors, 126 math majors, and 88 geology 
majors listed at KU. The gender balance in the undergraduate programs varies from just 
under 10% female in the physics majors, a healthy 24% in the engineering physics major, to 
nearly 45% in the astronomy major.  The quality of our students remains unequivocally 
outstanding; based on averages over the past 10 years,  physics and astronomy graduates 
remain the population in the University with the highest ACT scores, the only major group 
with an average above 30.  

Over the past five years the average annual number of graduates in each degree program has 
been 1.0 for the Astronomy B.A., 1.2 for the Physics B.A., 1.6 for the Astronomy B.S., 5.8 
for the Physics B.S. and 2.6 for the Engineering Physics B.S. Included in these numbers are 
0.4 graduates per year who do double majors in Physics and Astronomy. Most (81%) of our 
students graduate in five years of study or less; our four-year graduation rate is only 32% 
over the 1995-2004 period.  The numbers and types of degrees granted over the past ten 
years are presented in Figures 3 and 4.  

 

 
Figure 3:  Number of B.S.  and B.A. degrees granted for the 

indicated years. 

 
Figure 4: Number of degrees conferred from 1998 to 2007 in the 

indicated degree programs. 
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Recent changes to B.S. program 

In Fall 2007, the Department made some revisions to the B.S. degrees that will be effective 
for students entering in Fall 2008. To encourage a quicker integration of new students into 
the intellectual community of the Department, we have added a freshman seminar course that 
will be required in all of our majors, raising the number of required credit hours for each of 
the degrees by 0.5 credit hours.   

The Astronomy B.S. is reducing the required physics hours to 31.5 from 34 and raising the 
astronomy hours by one. The additional hour is for an advanced practicum course in 
observational astronomy.  We have long had the anomaly of not having a required laboratory 
course involving telescopes for astronomy B.S. students.  The practicum course will rectify 
this situation.   

The Physics B.S. has been split into two options. In the “pre-professional” option, a second 
semester of quantum mechanics has been added and the number of required PHSX elective 
hours has been dropped from six to three. In the “interdisciplinary” option, two fewer PHSX 
courses are required. In place of the PHSX courses, students must take two upper-division 
courses in another science. The menu of allowed courses currently includes microbiology, 
chemistry, and geology and may be expanded in the future. The Department’s hope for the 
new “interdisciplinary” B.S. track is to attract students who may be training to be high school 
teachers, law students, medical students, or students looking for graduate training in 
interdisciplinary fields. 

The change in the “pre-professional” option was motivated by comments from our graduates. 
Alumni feedback indicated that insufficient quantum mechanics content was a weakness in 
the undergraduate preparation of students heading to graduate school in physics or closely 
related fields.  The undergraduate and graduate quantum sequence has been revised to 
eliminate redundancy and permit the dual usage of the first graduate quantum course as a 
second course for undergraduates.  The first, introductory quantum mechanics course has 
been renumbered and will be revamped to encourage earlier participation by undergraduates.     

Undergraduate Research 

Students pursuing a B.S. in Astronomy or Physics are required to take at least one credit hour 
of undergraduate research. Students in the Engineering Physics B.S. program are encouraged 
to do undergraduate research and it is a requirement for graduating with Department honors. 
Our research programs have welcomed undergraduate researchers and have given them 
excellent experiences. We use our strong undergraduate research program as a recruiting 
tool. This training in research has contributed to the success of our students in obtaining 
prestigious scholarships and fellowships and gaining entry to top graduate programs. 

Service courses 

Most (~90%) of the Department’s student credit hours are generated in introductory courses 
that mainly serve other programs. Our two-semester algebra-based sequence, PHSX 114 and 
PHSX 115, is largely populated by majors in biology and architectural design. Typical 
semester enrollments are 300 in PHSX 114 and 200 in PHSX 115. The calculus-based 
sequence PHSX 211, 212 and 313 gets most of its enrollment from students in the School of 
Engineering. Typical semester enrollments are 230 for PHSX 211, 180 for PHSX 212, and 
50 for PHSX 313. Smaller honors versions of PHSX 211 and 212 are offered (PHSX 213 and 
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214). The Department limits enrollment in PHSX 213 and 214 to 22 and 12 students, 
respectively. Our majors are encouraged to take the Honors sequence whether or not they are 
in the University’s Honors Program. 

We also offer two service courses for non-science majors, ASTR 191 and PHSX 111. ASTR 
191 typically draws 230 students between the two sections offered each semester. An 
optional lab, ASTR 196, typically draws 80 students each term. PHSX 111 typically draws 
180 students each semester. Education majors and pre-pharmacy students are required to take 
PHSX 111. Most of the ASTR 191 and about half of the PHSX 111 students take the course 
to fulfill a College general education requirement.  

Assessment 

The Engineering Physics program is ABET accredited and so is formally reviewed by an 
external agency every six years. Much of our program assessment strategy has developed 
from the Engineering Physics accreditation requirements. Our most recent ABET review was 
in Fall 2006. Our Engineering Physics assessment procedures were revised as a result of this 
review. The revisions were mindful of the needs of the Astronomy and Physics programs and 
we now believe we have a system in place that will provide us with the tools we need for 
continuous evaluation and improvement of all of our programs.  

The assessment tools can be grouped into two categories: one for graduates and one for 
current students. The main sources of information on whether our graduates are meeting our 
longer-term objectives are alumni surveys, employer surveys and placement data. The alumni 
survey is sent out every year during the summer to former students who graduated one, six 
and ten years earlier. For this survey, we typically have about a 30% return rate. The 
Department has analyzed comments from these and initiated curricular changes as a result. 
An important example is a major overhaul of the junior/senior labs that was done four years 
ago. Starting in Summer 2007, an employer survey was included with the alumni survey. The 
alumnus is asked to pass along this survey to their employer. The return rate on the employer 
survey is, unfortunately, very low.  Placement data on jobs and graduate schools are gathered 
at the senior exit interviews and in the surveys. Student internships, undergraduate research 
experiences, scholarships and fellowships also provide information on likely career and 
graduate school success. Informal input is also sought by the faculty – including 
conversations with recruiters, career services personnel, alumni and faculty. A folder on such 
data is kept through the six-year ABET cycle.  

There are two main assessment tools that look at outcomes for current students: faculty 
course surveys and senior exit interviews. Instructors teaching all 500- and 600- level courses 
are asked to fill out a survey at the end of each term. Instructors are to assess the achievement 
of the students on each educational outcome that is addressed by the course and to submit 
examples of student work that support their conclusions.  The Engineering Physics 
committee works with the instructors to develop an appropriate metric for each outcome.  
Appendix C lists the educational objectives and goals identified by the program and also 
includes a sample course survey. 

We administer senior exit surveys as students are about to complete their studies, on “Stop 
Day,” the day in between the last day of classes and the start of final exams.  For Engineering 
Physics students, there is a written survey followed by an exit interview conducted by a panel 
of alumni. The alumni are asked to assess the achievements of the students on each our 
educational outcomes on a scale of 1 through 5.  For CLAS majors, students eat pizza and fill 
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out a written survey on Stop Day afternoon.  We try at that time to capture some permanent 
address and email address information as well as immediate plans for school or employment; 
the survey instrument is identical to that administered to alumni. 

Instructional quality is assessed in at least one standard manner, by way of the University 
sponsored survey on Curriculum & Instruction.  These student surveys are administered in 
the final weeks of the semester for each class above an enrollment of six for all teaching 
faculty.  Faculty receive scores and comments after grades are submitted.  Department means 
for questions addressing course design and instructor effectiveness are generally 4.0 on a 
scale of 1 (strongly negative) to 5 (strongly positive.)  

Marks of Excellence 

43 KU students have won Goldwater Scholarships since 1989, over one third of them majors 
in physics, astronomy or engineering physics.  With 18 Goldwater Scholars in just the past 6 
years, KU ranks at the top of the Big 12.  Of those 18, ten have been majors from our 
Department, making our department the top-ranked at the University of Kansas in this 
impressive statistic. 

Undergraduate researchers have been authors on papers published in leading journals 
including Astronomical Journal, Astrophysical Journal, Geophysical Research Letters, 
Physical Review Letters, Applied Physics Letters, Nano Letters for work based on research 
supervised at KU by department faculty. 

Several of our students have obtained NSF Fellowships after graduations: John Beacom, 
Miles Garrett, Shawn Henderson, Jesse Nofsinger.   One of our current students, Luis 
Vargas,  has been awarded an APS Minority Fellowship.  

Where do we want the undergraduate program to be in 10 years? 

It is our hope that the recent revisions to the B.S. degrees will allow us to increase the 
number and diversity of our majors.  If we can dramatically improve the retention of 
freshmen who express an interest in one of our majors, we could, in principle, double the 
number of graduates. The freshman seminar, PHSX 150, is designed to help retention in all 
three B.S. programs.  

Any significant increase in our number of majors will require that we increase the frequency 
of several of our upper level course offerings. For each of the past two years we have had an 
oversubscription for our advanced laboratory classes, and have had uncomfortably large 
enrollments in our junior-level mechanics and electrodynamics courses.  Offering these 
courses once each term, rather than once a year, would result in reasonably sized classes and 
also make it much less likely that students would find themselves out of sync with the 
recommended undergraduate curriculum and therefore be unable to complete their course 
requirements in four years. The only way to increase the frequency of specific course 
offerings without compromising other aspects of the program is to increase the size of the 
faculty.  

Additional instructors could also allow us to offer a greater range of offerings for non-science 
majors. Beginning next year, we plan to offer a course titled “The Quest for Extraterrestrial 
Life” jointly at the Lawrence and Edwards campuses. Presently the only science literacy 
courses we regularly offer are ASTR 191 and PHSX 111. If we can enhance this menu, we 
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might better contribute to the general science education of students at this university. It is 
especially crucial that we find a way to increase students’ understanding of the process of 
science in these courses for non-majors. 

The Department is also involved with the University’s UKanTeach program, which is trying 
to increase the number of secondary science and math teachers. We have outlined a course 
sequence whereby a student can obtain their teaching credential while earning their B.S. in 
Physics. The UKanTeach staff is aggressively recruiting students to the program by offering 
a free one-credit hour course that introduces them to secondary science teaching. The 
University currently graduates only one or two students trained as secondary physics teachers 
each year in a program with significantly less physics content than the UKanTeach model. 
We are hoping to enhance both the numbers and preparation of future teachers.  

QUESTION FOR THE REVIEW COMMITTEE 
• Do we have a reasonable number of majors for a university this size? 
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Service and Outreach 

Service 
 
The Department’s standing committees are the Undergraduate Committee, the Graduate 
Studies Committee, and the Infrastructure Committee.  These committees meet at least 
monthly during the academic year. Agendas are published before the meeting and reports are 
given to the Department Chairman and the Department Assembly. The Infrastructure 
Committee was just formed in 2007 to help provide input on facilities and staff support.  
Current ad hoc committees are the Planning Committee, the Astronomy Search Committee, 
and four promotion and tenure committees for the four faculty members now up for 
promotion or promotion and tenure.  As specified in our Bylaws (see Appendix F), the 
Department Assembly consists of all faculty and student members elected by their respective 
graduate or undergraduate constituencies.  
 
Other committees and departmental service responsibilities include the Space Committee, the 
Instructional Laboratory Committee, the Alumni Affairs Committee, the Colloquium 
Committee,  the Center for Teaching Excellence Ambassador, the Engineering Physics 
Committee, the Graduate Admission/Recruiting Committee, the Graduate TA Overseer, the 
Honors Coordinator,  the Library Representative, the editors for both our monthly and annual 
newsletters, the Nanofabrication Steering Committee, the Engineering Physics Student 
Organization (PESO) Advisor,  the Safety Committee, the SPS advisor, and the departmental 
Webmaster.  Because of the small faculty size, many of these service roles are handled by 
individuals or committees of two or three faculty. 
 
The department members regularly serve on the standing committees at the College and 
University levels, such as Sabbatical Leave Committee, the Academic Misconduct  
Committee,  the College and the University Promotion and Tenure Committees, the Faculty 
and University Senates, the University Council.  In addition some faculty members are 
actively involved with ad hoc committees such as the Task Force on Research Computing.  
 
Faculty members have organized and sponsored a number of public lectures including two 
recent lectures by the Nobel Prize winners in Physics: Frank Wilczek in 2006 (Nobel Prize in 
2004) and  Sheldon L. Glashow in 2007 (Nobel Prize in 1979).  
 
External professional services provided by Department members include a variety of 
activities: 

- Refereeing for leading professional journals.  
- Refereeing for proceedings of the professional meetings.  
- Serving at advisory committees and boards  (e.g. High Energy Physics Advisory 

Panel (HEPAP),  College of Science University of Notre Dame).  
- Serving as editors for professional journals (e.g. Journal of Cosmology and 

Astroparticle Physics).   
- Serving as referees of the scientific proposals at Panels and Committees at National 

Science Foundation, Department of Energy, Department of Defense, U.S. Civilian 
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Research & Development Foundation, The Netherlands Organization for Scientific 
Research (NOW). 

- Organizing professional meetings and workshops. Some recent examples are: 
“Pairwise Velocities and Fundamental Plane Galaxies from SDSS”, Fermilab June 9-
11, 2004; “Nonlinear Cosmology Workshop” Nice France, January 25-27, 2006; 
Annual Mid-American Regional Astrophysics Conference;  

- Reviewing and refereeing the Ph.D. theses for other Universities (eg. University of 
Groningen, Groningen The Netherlands,  Indian Institute of Technology, Kharagpur 
India) 

- Reviewing the promotion and tenure files for other Universities (e.g. Department of 
Astronomy University of Hawaii, Honolulu HI; Department of Physics Drexel 
University Philadelphia PA) as well as serving as external reviewers (e.g. Department 
of Physics, University of Nebraska and the Department of Physics and Astronomy at 
the University of Hawaii-Hilo). 

 

Public Outreach Activities 
Students groups within the department include the Society of Physics Students (SPS), the 
Engineering Physics Student Organization (PESO), and the Astronomy Associates of 
Lawrence.  There is a wide assortment of activities that members of these groups are engaged 
in to try and bring the excitement of science to the general public. For instance, PESO 
participates in the annual Engineering Expo. This event attracts K-12 students and the 
community, and “serves as a fun and important way to inspire the next generation of 
engineers.”   The Astronomy Associates of Lawrence group involves students, faculty, and 
members of the community and offers monthly telescope viewings. Many faculty members 
are involved in outreach activities and Professors Baringer, Bean, and Melott have been 
recognized with the Steeples award, presented by the KU College of Liberal Arts and 
Sciences, in recognition of public service. 

Kansas has become a flashpoint in the evolution debates and, along with this, discussion of 
science and science studies. The Department of Physics and Astronomy, through the work of 
Professors Adrian Melott, Hume Feldman, and Phil Baringer have played an important role. 
Baringer and Melott were founders of the Kansas Citizens for Science. Feldman ran a 
conference on "Science, Teaching and the Search for Origins" in Spring 2000, organized a 
program at KU titled “Kansas Science Standards 2004: Will it be 1999 All Over again?” in 
2004, and organized a lecture series at the Dole Institute for Politics in 2006 titled “Science, 
Education, and the Public.” Baringer was a co-organizer for a conference titled “Science and 
Its Critics” and is a coauthor of the conference proceedings, titled “After the Science Wars.” 

Melott’s work has been featured in many national media outlets such as Science, Nature and 
National Geographic news stories, and two one-hour television specials. Media reports 
include his work in cosmology and astrobiology, as well as his work on the teaching of 
evolution and creation/intelligent design. In addition, he was the primary mover/author of 
two curricula for schools: a cosmology curriculum for elementary school titled "Origins in 
the Universe" and one for religious institutions in grades 1-5 titled "Celebrating our Origins 
in the Universe." 
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“Quarked!TM Adventures in the Subatomic Universe” was the brain child of Professor Alice 
Bean. With funding from the NSF and the Ewing Marion Kauffman Foundation, the project 
was conceived as an entertaining method of introducing the world of subatomic physics to 
kids and adults. She and her collaborators imagined a world in which every child knows 
about the small and abstract parts of science as well as they know their favorite TV 
characters. Now, Quarked!TM brings subatomic physics to life through a multimedia project 
including an interactive website, a facilitated program for museums and schools, and an 
educational outreach program. There are currently interactive shows ongoing at the Museum 
of Natural History; and since the start of the project in 2006, over 5000 kids have participated 
in these shows.  Two shows are available for children aged 7-12 to discover what the 
smallest things in the universe are and what the world is made of.  Animated videos have 
been produced in hopes of attracting funding for a children’s television show.  Finally, the 
web site, at www.quarked.org, contains lesson plans and other materials for teachers, games 
and interactive activities, and more information about the project. 

Baringer has spearheaded the QuarkNet effort.  QuarkNet is an NSF-funded project to work 
with area high school physics teachers to try to bring more modern physics and research 
methodology into the high school classroom.   This year, two workshops for K-12 science 
teachers expanded the emphasis of the program to teachers in middle and elementary schools. 
More information can be found at  http://quarknet.fnal.gov/ .  Baringer is also one of the 
faculty sponsors of a student organization called “KU Students for Science” that started last 
year. 

Outside the local community, Professor Anthony-Twarog has worked with Mother Earth 
News and the National Geographic Kids program as an expert fact-checker for astronomy 
articles.    

MARAC, the Mid-America Regional Astrophysics Conference has been meeting annually 
since the late 1960’s and involves astronomy/astrophysics faculty and students from 
Nebraska, Iowa, Missouri, and Oklahoma as well as Kansas. Since the late 70’s the meeting’s 
organization has been done by KU astronomers.  In recent years, the meeting has included a 
well-advertised public lecture in Kansas City, which typically attract hundreds of people. 
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Facilities and Institutional Support 
The FTE numbers associated with the different support operations within the department are 
listed in Table 8.  The Academic Laboratories Course Supervisor is responsible for managing 
all of the equipment and teaching assistants of approximately 75 different laboratory 
sections.   An electronics technologist who helps to maintain, repair, and build laboratory 
equipment assists him.   The electronics technologist also supports the research programs of 
the Department.  Lectures are supported by an audio-visual staff member who assists in the 
setup of demonstrations.   The front office staff assists primarily with the instructional 
mission and administrative issues of the Department, with little clerical resources available 
for the research programs.   The accounting staff help to manage payroll issues, purchases, 
travel reimbursement, grant funding, as well as other departmental funding.   The computer 
support personnel currently focus on providing support for Windows based systems and 
Linux computing system issues.  
 

The Physics and Astronomy Machine Shop, located in the basement of Malott Hall, employs 
two machinists who provide high quality design assistance, mechanical fabrication services 
and education training for faculty, staff and students.   Although this facility is managed by 
the Department, it also takes on work from other University departments.  Salary support for 
the machinists is subsidized by the University so that cost to departmental researchers is 
$5/hr.   Equipped with the latest CAD/CAM software, two CNC milling machines, a CNC 
lathe, as well as other standard tools,  the shop can reverse engineer and design from sample 
parts or simple instructions.  Fabrication of high-precision pieces, ultra-high vacuum 
systems, and large aluminum or steel assemblies is possible.  
 
KU's Nanofabrication facility started operation in 2006 and was made possible by a DOE 
EPSCoR grant obtained by the particle physics group.  It is equipped with the capability for 
fabrication of electronic devices at micrometer to nanometer scales and is located in the 
basement of Malott Hall.  The microfabrication facilities are located in a class 100 cleanroom 
and a class 1000 cleanroom. Major pieces of equipment include a Deep UV Mask Aligner, an 
e-beam evaporator, a plasma etcher, and a wire bonder. The nanofabrication is carried out in 
a Jeol 6380 scanning electron microscope (SEM) equipped with Nabity e-beam lithographic 
package for electron beam lithography. Device feature dimensions of several to tens of 
nanometers has been demonstrated. The same SEM can also be applied to image the samples 
and fabricated electronic devices. The spatial resolution is as small as 3 nanometers.   The 
KU Nanofab facility is open to all KU researchers. Most facilities are free except the SEM-
EBL system, for which there is a moderate charge of $15/hour plus $10/each-use. 

Table 8.  FTE levels for different support operations. 
Support Operation FTE 

Front Office Staff 2.75 
Accounting 1.5 
Instructional Demonstrations 1 
Computer Support 2 
Electronics 1 
Academic Laboratories 1 
Machine Shop 2 
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The Instrumentation Design Laboratory, located on the sixth floor of Malott Hall,  is 
managed by the Chemistry Department and maintained by the CLAS.   IDL allows for the 
design and development of special purpose instrumentation for research and teaching in the 
sciences.  In addition to the director of the facility and a network specialist, a full time 
electrical engineer is employed.   Until recently, the Department also supported an 
electronics technician for this facility.  Experimental groups in the Department have relied on 
the IDL to design and construct several important pieces of electronic hardware including the 
hardware surface veto board for RICE and the SVXII chip testing board for D0.  Currently, 
they are leading the construction of the AURA Askar’yan Observatory at the South Pole.    
Services are provided at a nominal fee of $15/hour.  

The University infrastructure support encompasses a wide array of both academic and 
research related needs. On the research side, KUCR exists to aid in the preparation and 
administration of external grants, a critical element in maintaining a competitive research 
department. Their responsibilities also include, whenever feasible, supplying seed funds and 
matching funds for grants, though such funds can also be obtained in a limited fashion from 
the CLAS. The University, through F&O (Facilities and Operations), has the primary 
responsibility for adding, maintaining, and upgrading the physical plant, i.e., lab space, 
required to maintain the on-campus research activities. The CLAS and the University  have 
also supplied funds to upgrade and expand our academic labs. The University is also 
responsible for maintaining library facilities.    

Space 
The Department is located in Malott Hall, a building that was constructed in the early 1950’s.  
Adequate space is one of our most critical needs and is essential for housing viable 
experimental programs and for promoting interactions among faculty and students. 
Unfortunately, we are running out of space.  Our current space consists of 11,228 sq. ft. of 
office space, 19,027 sq. ft. of research lab space, and 6,466 sq. ft. of instructional lab space. 
We estimate that, with the redistribution of existing space within the Department, we can 
support a single new experimental condensed matter hire.  Space for seating graduate 
students and postdocs and for meetings of small groups is severely limited. Without new 
space assigned to the Department our growth will be severely curtailed.    
 
 There are a number of possible scenarios for getting new space, such as the construction of a 
new science building (highly touted but no closer to reality than a decade ago), obtaining 
space vacated by programs leaving Malott Hall, or utilizing space on West Campus (deemed 
undesirable because it splits up the Department).  

Research Overhead Return 
The indirect rate for University grants is 43% for on-campus work and 26% for off-campus 
research.  Of this, 10% is returned to the College, which, in turn, gives half, or 5% of the 
total, to the Department.   The Department uses these funds primarily to improve the research 
infrastructure and to help supply necessary matching funds for research grants.   Recent 
allocations include the purchase of a second CNC milling machine, the development of a 
computer support suite (shared with Chemistry), the development of a theoretical physics 
suite, and a cost match for the successful DOE grant of the particle-physics theorists.  In 
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almost all cases, major purchases and cost matches have been shared between the 
Department and the College. 

Assessment of the Infrastructure and Plans 
The strongest aspect of the infrastructure is the department machine shop. At the adequate 
level are departmental accounting and electronics support for teaching laboratories.  The 
weakest aspects include online journal access, a shortage of laboratory space, an inadequate 
electrical and physical plant, and the lack of a reliable high bandwidth internet connection. 

Individual faculty researchers have traditionally had responsibilities for assuring all aspects 
of their own program.   Here, each person tries to find the needed resources to help their 
operations run smoothly.   The Department has recently recognized that there may be some 
economies of scale where it would be prudent to pool our resources.  There is also a general 
recognition that many infrastructure needs are common to different research programs.   This 
has resulted in the new Infrastructure Committee, which has just started to work this year.  
This committee has been tasked with reviewing the status and functioning of the support staff 
and physical infrastructure and make recommendations for improvements.   One outcome 
will be a top ten list of most needed improvements.   We expect that one of the top items on 
this list will be a reliable Ethernet connection to the building with increased bandwidth 
capabilities.   Currently, the building Ethernet has occasional outages, which particularly 
affect those using video conferencing facilities and those doing analyses using remote 
facilities.  Recommendations on the mix and descriptions of staff support positions are also 
anticipated. 

QUESTION FOR THE REVIEW COMMITTEE 
 

• Does the Department have the correct mix and number of clerical and 
technical support personnel to support its mission? 
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Alumni 
The alumni of the Department of Physics and Astronomy number just under 1100 at all 
levels, undergraduate (~700) and graduate (~400). Until recently, interaction between the 
Department and these individuals could best be described as benign neglect. Communication 
was limited to (a) the mailing of an annual newsletter describing the state of the Department, 
with a generic solicitation for donations, primarily to cover the cost of the newsletter and (b) 
a periodic survey of recent graduates to obtain feedback on the perceived strengths and 
weaknesses of the degree programs. The exception to this pattern involved the Astronomy 
program which initiated an ongoing fundraising campaign in the 80’s in support of the 
observatory and student scholarships, as well as maintaining an up-to-date alumni website 
devoted to providing information on all astronomy alumni. 
 
In recent years, the relationship between the Department and alumni has undergone a major 
transition. The alumni are now regarded as a critical resource that needs to be cultivated, 
expanded, and optimally utilized to aid in the development of the Department, its faculty and, 
most critically, its students. Among the key elements in this transition are: 
 

• The creation of an Alumni Advisory Board. The first six members of the Board met 
for the first time in April 2007, with a planned expansion to 10 members over the 
next three years. The Board’s primary functions are to act as (a) an objective 
evaluator of the state of the Department, (b) a liaison between the Department and our 
numerous alumni, (c) a sounding board for new ideas from within the Department and 
from the outside, (d) a network for our students and recent graduates within the job 
market, supplying internships, access, and contacts, and (e) an advocate for expanded 
resources for the Department.  

 
• Focus on the Future, the first organized fundraising campaign in the history of the 

Department. The primary goals of the campaign are to raise funds for undergraduate 
and graduate scholarships, approximately $50 K for each, but alumni have been 
encouraged to support any and all existing endowed funds held by the Department. 
Over the last five years, the number of scholarships available to incoming freshmen 
within any major has gone from zero to four while the number of graduate 
fellowships has risen from zero to two, supplementing the three existing 
undergraduate scholarships/awards for students at the sophomore level or above. Of 
the six new scholarships, one graduate and two undergraduate scholarships are a 
direct byproduct of the Focus campaign, while all existing endowed funds have all 
been enhanced. Including the three new endowed scholarships, the Focus campaign 
has generated just over $50 K in its first year. Donations to the Department have risen 
steadily from an average of 35 in 2001/02 to 98 in 2006/07. 

 
• Improved communication. In addition to the improved appearance of the annual 

newsletter, the web site of the Department has been under continuous development 
and upgrade to expand the means by which the Department can communicate with 
alumni. News items relevant to the Department and alumni are continually updated 
on the web page and alumni can easily submit news items and changes in their status 
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to the Department through the site. It is hoped that these options can be improved 
over the coming year through cooperative feedback from the Alumni Board and the 
hire of a student web designer. Moreover, it would be invaluable if we could expand 
the concept behind the Astronomy/Astrophysics alumni page to include all graduates 
of the Department of Physics and Astronomy. 

 
While modest, these initiatives represent a critical first step in changing the perception of 
our graduates regarding their role within the extended Departmental family once they 
leave Lawrence. The long-term benefit to the program is incalculable but it requires a 
significant investment of time and resources that, for now, are in short supply. It is 
imperative that we do a better job of selling ourselves to our alumni while promoting the 
success of our alumni as a byproduct of their involvement within the Department of 
Physics and Astronomy.  
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Summary  
 
The Department of Physics and Astronomy, with a full-time equivalent faculty of 24 
members, has a dynamic research, education, and service program.   The Department has 
research programs exploring fundamental and applied issues at several frontiers.  A large 
number of research opportunities are available to students at both the graduate and 
undergraduate levels.  While our focus is on our departmental majors at the graduate and 
undergraduate levels, we are also fully committed to help educate students in the College on 
the fundamentals of physics and astronomy and to help educate the citizens of the State on 
the general question of “What is science?” 
 
We have posed the following five questions to the committee: 

1. How can we best grow so as to maximize the potentials for our research and 
education missions? 

2. How many students should be in our graduate program and what mix of Masters and 
Ph.D. students should we have? 

3. What teaching loads should be expected of our graduate teaching assistants? Are 
three lab sections too many? 

4.  Do we have a reasonable number of majors for a university this size? 
5. Does the Department have the correct mix and number of clerical and technical 

support personnel to support its mission? 
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Appendices 
 
A. Department of Physics and Astronomy Summary 
 
In compiling student graduation statistics, the University is quoting mean rather than medium 
values.   For several years these numbers are strongly affected by single students. 
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B. Undergraduate Program Descriptions 
 
Most KU degrees comprise requirements adding up to 124 to 128 credit hours.  For B.A. 
degrees, the low-level general education requirements (English, foreign language, 
communications, etc.) are numerous, making up nearly 60 credits of specific requirements.   
The two B.A. degrees in physics and astronomy add 28 – 30 credits of required coursework, 
some of it foundational mathematics and physics courses.  The general education 
requirements of the College of Liberal Arts and Sciences for the B.A. degree are under 
review this year; some reduction in specific requirements is expected.  

B.S. programs are constructed with fewer general education requirements.  Our two CLAS 
B.S. degrees incorporate general education requirements of 27 hours, including classes in 
English, western civilization, social science and the humanities.  Astronomy B.S. students 
take 21 hours of math, 19 hours of astronomy and 34 hours of physics; physics B.S. students 
take 21 hours of math and 45 hours of physics. A total of 125 credit hours is needed to 
complete the B.S. in Astronomy, 124 hours are required for the B.S. in Physics. 

The B.S. in Engineering Physics is split into four options. There is a 70-credit-hour set of 
core requirements common to each option. This includes 18 hours of math, 26 hours of 
physics, 5 hours of chemistry, 6 hours of English, and 15 hours of ABET (Accreditation 
Board for Engineering and Technology) mandated general education courses.  Each option 
then adds 57 or 58 required credit hours in specific engineering fields. The total number of 
credit hours required for graduation is 127 in the electromechanical controls systems option, 
and 128 credits in the aerospace systems, chemical systems and digital systems design 
options.   

Detailed program requirements are given below: 
 
Requirements for the B.A. Major in Physics 
Foundational Physics and Mathematics (18.5 hours) 
PHSX 150 Seminar in Physics, Astronomy and Engineering Physics 0.5 
PHSX 211 (or 213) and PHSX 212 (or 214) General Physics I and II   8 
MATH 121 and MATH 122 Calculus I and II     10 
 
CHEM 184 is recommended. Some courses require MATH 223 and MATH 290 and MATH 220 or MATH 320 as 
prerequisites. Other requirements follow the general education requirements for B.A. degrees in the College of Liberal Arts 
& Sciences. 
 
Advanced Physics Courses (20 hours) 
PHSX 313 General Physics III (3) and PHSX 316 Intermediate Physics Laboratory (1)      
  4 
PHSX 511 Introductory Quantum Mechanics  3 
PHSX 521 Mechanics I      3 
PHSX 531 Electricity and Magnetism     3 
PHSX 536 Electronic Circuit Measurement and Design     4 
Advanced physics elective:    3  any lecture or laboratory course numbered 500 or higher 
  
 
Requirements for the B.A. Major with a Concentration in Computational Physics 
Requirements include 31.5 hours in physics:  
PHSX 150 Seminar in Physics, Astronomy and Engineering Physics   0.5 
PHSX 211 (or PHSX 213) General Physics I   4 
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PHSX 212 (or PHSX 214) General Physics II   4 
PHSX 313 General Physics III (3) and PHSX 316 Intermediate Physics Laboratory (1)      
  4 
PHSX 521 Mechanics I      3 
PHSX 531 Electricity and Magnetism     3 
PHSX 536 Electronic Circuit Measurement and Design   4 
PHSX 500 (or PHSX 501) Special Problems   6 
PHSX 615 Numerical and Computational Methods in Physics   3 
 Also required are 6 hours of computer science (EECS 168, EECS 268), MATH 290 and either MATH 220 or 
MATH 320, CHEM 184 (5 hours), PHIL 310 (3 hours), ECON 142 or ECON 144 (4 hours), and BIOL 100 (3 hours). 
CHEM 184, PHIL 310, ECON 142 or ECON 144, and BIOL 100 should be taken to fulfill B.A. general education 
requirements. 
 
Requirements for the B.S. Degree in Physics 
Two different options are available for the physics B.S. curriculum. The pre-professional emphasis offers a rigorous 
curriculum suitable for students planning on graduate study in physics or a closely related field; the interdisciplinary option 
provides more flexibility for students interested in developing some expertise in an allied science discipline.  
 
General Requirements  
EECS 138 Introduction to Computing: FORTRAN or C++ (3) or  EECS 168 Programming I (4)   3-4 
English—Satisfaction of B.A. requirements. If requirements can be satisfied in fewer than 9 hours, the remaining hours 
become free electives. (ENGL 362 Foundations of Technical Writing is accepted as the third English course.)    
Western civilization        6 
Humanities: two courses including at least one principal course   6 
Social sciences: two courses including at least one principal course   6 
 
Approximately 20 hours of free electives credits in courses outside the major are needed to complete the required 124 credit 
hours. Approximately 5 free elective hours must be taken at the junior/senior level to fulfill the requirement of 45 
junior/senior hours. 
 
Foundational Physics and Mathematics (23.5 hours) 
PHSX 150 Seminar in Physics, Astronomy and Engineering Physics  0.5 
PHSX 211 (or 213) and PHSX 212 (or 214) General Physics I and II    8 
MATH 121 and MATH 122 Calculus I and II     10 
CHEM 184 Foundations of Chemistry I       5 
 
Advanced Mathematics (11 hours) 
MATH 223 Vector Calculus (3) and MATH 290 Elementary Linear Algebra (2)      
   5 
MATH 320 Elementary Differential Equations     3 
MATH elective        3 
 (This may be chosen from PHSX 518, PHSX 718, MATH 526, MATH 530, MATH 558, MATH 581, MATH 
590, MATH 628, MATH 646, MATH 647, MATH 648, MATH 660, MATH 661, or any 700-level MATH lecture course 
except MATH 701 and MATH 715.) 
 
Advanced Physics core for both B.S. emphases (21 hours)  
PHSX 313 and PHSX 316 General Physics III   4 
PHSX 511 Introductory Quantum Mechanics   3 
PHSX 516 Physical Measurements  4 or  PHSX 536 Electronic Circuits and Measurements    
 4 
PHSX 521 Mechanics I     3 
PHSX 531 Electricity and Magnetism    3 
PHSX 671 Thermal Physics     3 
PHSX 503 Undergraduate Research (1) or PHSX 501 Honors Research (1)   1 
 
Preprofessional emphasis students also take 16 credits in physics as follows: 
PHSX 621 Mechanics II     3 
PHSX 631 Electromagnetic Theory    3 
PHSX 711 Quantum Mechanics  3 
PHSX 516 or 536 (these students take both advanced laboratory courses)     
 4 
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PHSX elective      3  (any PHSX lecture or laboratory course numbered 500 or higher and not 
part of the other specific requirements for the major.) 
 
Interdisciplinary option students also take 15 to 18 credits in physics and allied sciences as follows: 
 
two of the following 
 PHSX 621 Mechanics II     3 
 PHSX 631 Electromagnetic Theory    3 
 PHSX 711 Quantum Mechanics  3 
 PHSX 516 or 536 (these students may take the second advanced laboratory courses) 4 
 
and one PHSX elective     3 ( lecture or laboratory course numbered 500 or higher and not part of the 
other specific requirements for the major.) 
 
and two semesters of advanced coursework in an allied science field chosen from the following: 
Biol 350  Principles of Genetics 
BIOL 400 Fundamentals of Microbiology 
BIOL 408 Physiology of Organisms 
BIOL 412 Evolutionary Biology 
BIOL 416 Cell Structure and Function 
BIOL 600 Introductory Biochemistry 
BIOL 636 Biochemistry I 
BIOL 638 Biochemistry II 
CHEM 622 Organic Chemistry 
CHEM 646 Physical Chemistry 
GEOL 360 Field Investigation  
GEOL 562 Structural Geology 
GEOL 572 Geophysics 
GEOL 575 Seismic Exploration 
GEOL 576 Potential Fields Exploration 
GEOL 577 Environmental Geophysics 
 
Requirements for the Minor.  
The minor requires 21 hours, as follows: 
PHSX 211 (or PHSX 213) General Physics I  4 
PHSX 212 (or PHSX 214) General Physics II  4 
PHSX 313 General Physics III (3) and  
PHSX 316 Intermediate Physics Laboratory I (1)  4 
PHSX 521 Mechanics I     3 
PHSX 531 Electricity and Magnetism    3 
Any PHSX course numbered 500 or above  3 
 
Requirements for the B.A. Major in Astronomy 
In addition to general education requirements for B.A. degrees in the College of Liberal Arts & Sciences, 39.5 hours of 
astronomy, physics, mathematics, and chemistry are required.  
 
Foundational Physics, Mathematics and Basic Science (23.5 hours) 
PHSX 150 Seminar in Physics, Astronomy and Engineering Physics  0.5 
PHSX 211 (or 213) and PHSX 212 (or 214) General Physics I and II   8 
MATH 121 and MATH 122 Calculus I and II   10 
CHEM 184 Foundations of Chemistry I   5 
 
Astronomy requirements (16 hours) 
ASTR 196 Introductory Astronomy Laboratory  or ASTR 596, Observational Astrophysics       
 1 
ASTR 391 Physical Astronomy, Honors  3 
ASTR 390 Undergraduate Problems    3 
ASTR 591 Stellar Astronomy    3 
ASTR 592 Galactic and Extragalactic Astronomy   3 
PHSX 693 Gravitation and Cosmology (3) or  ASTR 691 Astrophysics I (3) or GEOL 572    
 3 
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Requirements for the Bachelor of Science Degree in Astronomy 
Foundational Physics, Mathematics and Chemistry (23.5 hours) 
PHSX 150 Seminar in Physics, Astronomy and Engineering Physics 0.5 
PHSX 211 (or 213) and PHSX 212 (or 214) General Physics I and II   8 
MATH 121 and MATH 122 Calculus I and II   10 
CHEM 184 Foundations of Chemistry I   5 
 
Astronomy Requirements (20 hours) 
ASTR 391 Physical Astronomy, Honors   3 
ASTR 596 Observational Astrophysics   1 
ASTR 591 Stellar Astronomy     3 
ASTR 592 Galactic and Extragalactic Astronomy  3 
PHSX 693 Gravitation and Cosmology     3 
ASTR 691 Astrophysics I      3 
ASTR 692 Astrophysics II      3 
ASTR 503 Undergraduate Research     1 
 
Physics Requirements (23 hours)  
PHSX 313 and PHSX 316 General Physics III   4 
PHSX 511 Introductory Quantum Mechanics   3 
PHSX 521 Mechanics I      3 
PHSX 531 Electricity and Magnetism     3 
PHSX 536 Electronic Circuit Measurement and Design (4) or  
PHSX 516 Physical Measurements (4)     4 
PHSX 671 Thermal Physics      3 
Advanced physics elective      3    
(any lecture or laboratory course numbered 500 or higher, including ASTR 795/PHSX 795 Space Plasma Physics and 
GEOL 572 Geophysics.) 
 
Advanced Mathematics Requirements (11 hours) 
MATH 223 Vector Calculus (3) and MATH 290 Elementary Linear Algebra (2)   5 
MATH 320 Elementary Differential Equations   3 
MATH elective   3 
 (This may be chosen from PHSX 518, PHSX 718, MATH 526, MATH 530, MATH 558,MATH 581, MATH 590, 
MATH 628, MATH 646, MATH 647, MATH 648, MATH 660, MATH 661, or any 700-level MATH lecture course except 
MATH 701 & MATH 715.) 
 
Other Requirements  
English: satisfaction of the B.A. requirements. If requirements can be met in fewer than 9 hours, the remaining hours 
become free electives (ENGL 362 Foundations of Technical Writing is accepted as the third English course)   9 
Humanities: two courses, including at least one principal course   6 
Social sciences: two courses, including at least one principal course  6 
Western civilization   6 
EECS 138 Introduction to Computing: FORTRAN or C++ (3) or  EECS 168 Programming I (4)   3-4 
Approximately 16 credit hours of free electives credits in courses outside the major are needed to complete the required 124 
credit hours.  
 
Requirements for the Minor (20 hours)  
PHSX 211 (or PHSX 213) General Physics I   4 
PHSX 212 (or PHSX 214) General Physics II   4 
PHSX 313 General Physics III (3) and PHSX 316 Intermediate Physics Laboratory (1)   4 
ASTR 391 Physical Astronomy, Honors (students ineligible to take 391 should take 390)    3 
Any combination of ASTR courses numbered above 300   at least 5 
 
Requirements for the Bachelor of Science Degree in Engineering Physics 
A total of 127-128 hours is required for the degree. Each student takes a common core of courses and selects one of four 
design concentrations. 
Common Core (70.5 credit hours) 
Physics (26.5 hours) 
PHSX 150 Seminar in Engineering Physics  0.5 
PHSX 211 (or PHSX 213), PHSX 212 (or PHSX 214), PHSX 313 and PHSX 316 General Physics I, II, and III   12 
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EPHX 516 Physical Measurements   4 
EPHX 521 Mechanics I   3 
EPHX 531 Electricity and Magnetism   3 
EPHX 601 Design of Physical and Electronic Systems   4 
Chemistry (5 hours) 
CHEM 184 Foundations of Chemistry I   5 
Mathematics (18 hours) 
MATH 121 and MATH 122 Calculus I and II   10 
MATH 223 Vector Calculus   3 
MATH 290 Elementary Linear Algebra  2 
MATH 220 Applied Differential Equations (3) or  
MATH 320 Elementary Differential Equations (3)  3 
English (6 hours) 
ENGL 101 Composition   3 
ENGL 102 Critical Reading and Writing   3 
General Education Component (15 hours) 
Economics elective   3 
Ethics elective   3 
Communication elective   3 
Environmental concern elective   3 
Contemporary issues elective   3 
Design Concentrations (57-58 hours) 
 
Aerospace Systems 
AE 245 Introduction to Aerospace Engineering   3 
AE 345 Fluid Mechanics   3 
AE 421 Aerospace Computer Graphics   4 
AE 445 Aircraft Aerodynamics and Performance   3 
AE 507 Aerospace Structures I   3 
AE 521 Aerospace Systems Design I   4 
AE 522 Aerospace Systems Design II (or AE 523 or AE 524)  4 
AE 545 Fundamentals of Aerodynamics   5 
AE 550 Dynamics of Flight I   3 
AE 551 Dynamics of Flight II   4 
AE 572 Fundamentals of Jet Propulsion   3 
C&PE 121 Introduction to Computers in Engineering   3 
C&PE 221 Basic Engineering Thermodynamics   3 
CE 301 Statics and Dynamics   5 
CE 310 Strength of Materials   4 
EPHX 536 Electronic Circuit Measurement and Design   4 
 
Chemical Systems 
C&PE 121 Introduction to Computers in Engineering   3 
C&PE 211 Material and Energy Balances   3 
C&PE 221 Basic Engineering Thermodynamics   3 
C&PE 511 Momentum Transfer   3 
C&PE 512 Process Engineering Thermodynamics   3 
C&PE 521 Heat Transfer   3 
C&PE 522 Economic Appraisal of Chemical and Petroleum Projects   2 
C&PE 523 Mass Transfer   4 
C&PE 524 Chemical Engineering Kinetics and Reactor Design   3 
C&PE 613 Chemical Engineering Design I   4 
C&PE 615 Introduction to Process Dynamics and Control   3 
C&PE 616 Chemical Engineering Laboratory I   3 
C&PE 623 Chemical Engineering Design II   2 
CHEM 188 Foundations of Chemistry II   5 
CHEM 624 Organic Chemistry I   3 
CHEM 646 Introduction to Physical Chemistry   3 
EPHX 536 Electronic Circuit Measurement and Design   4 
EPHX 611 Introductory Quantum Mechanics   3 
 
Digital Electronic Systems 
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EECS 140 Introduction to Digital Logic Design   4 
EECS 168 and EECS 268 Programming I and II   8 
EECS 211 and EECS 212 Circuits I and II   7 
EECS 312 Electronic Circuits I   3 
EECS 360 Signal and System Analysis   4 
EECS 388 Computer Systems and Assembly Language   4 
EECS 443 Digital Systems Design   4 
EECS 448 Software Engineering I   3 
EECS 461 Probability and Statistics   3 
EECS 470 Electronic Devices and Properties of Materials   3 
EECS 541 Computer Systems Design Laboratory I   3 
EECS 542 Computer Systems Design Laboratory II   3 
EECS 645 Computer Architecture   3 
EECS Elective (EECS 546, EECS 644, EECS 670, EECS 690 or EECS 713) 3 
EPHX 611 Introductory Quantum Mechanics   3 
 
Electromechanical Control Systems 
EECS 140 Introduction to Digital Logic Design   4 
EECS 168 and EECS 268 Programming I and II   8 
EECS 211 and EECS 212 Circuits I and II   7 
EECS 312 Electronic Circuits I   3 
EECS 360 Signal and System Analysis   4 
EECS 444 Control Systems (3) or AE 750 Applied Optimal Control (3) or AE 753 Digital Flight Controls (3)   3 
EPHX 611 Introductory Quantum Mechanics   3 
ME 228 Computer Graphics   3 
ME 311 Mechanics of Materials   4 
ME 312 Basic Engineering Thermodynamics   3 
ME 501 Mechanical Engineering Design Process   3 
ME 528 Mechanical Design I   3 
ME 641, ME 642 or ME 643 Design Project Option A, B or C   3 
ME 708 Microcomputer Applications in Mechanical Engineering   3 
Additional engineering elective   3 
Credit for ROTC Courses. Students can petition for ROTC credit to replace a communication elective. 
Credit for Foreign Language. Foreign language courses are not applicable to this degree program. 
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C. Undergraduate Program’s Objectives and Outcomes 
 
Program Objectives and Outcomes 
 
In ABET jargon “objectives” are “broad statements that describe the career and professional 
accomplishments that the program is preparing graduates to achieve.” The assessment of 
objectives should focus on alumni who are several years from graduation. “Outcomes” are 
“statements that describe what students are expected to know and be able to do by the time of 
graduation.” The assessment of outcomes should be based on current students, especially 
seniors about the graduate. 
 
Program Objectives 
 
The objective of the Engineering Physics program is to produce graduates who have 
sufficient education in physics and engineering to enter graduate study in either field or to 
enter positions in research and development. The graduates should have the analytical, 
problem solving and communication skills needed to succeed in their chosen career. They 
should have sufficient background knowledge to understand and make use of developments 
in basic science and technology throughout their professional lives.  
 
Program Outcomes 
 
(a) An ability to apply knowledge of mathematics, science, and engineering 
(b) An ability to design and conduct experiments, as well as to analyze and interpret data 
(c) An ability to design a system, component, or process to meet desired needs within 
realistic constraints 
(d) An ability to operate on multi-disciplinary teams 
(e) An ability to identify, formulate, and solve engineering problems 
(f) An understanding of professional and ethical responsibility 
(g) An ability to communicate effectively 
(h) The broad education necessary to understand the impact of engineering solutions in a 
global and societal context 
(i) A recognition of the need for, and an ability to engage in life-long learning 
(j) A knowledge of contemporary issues 
(k) An ability to use the techniques, skills, and modern engineering tools necessary for 
engineering practice 
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 Example faculty survey form: 
ABET Outcomes Survey 

 
COURSE: EPHX 521 Mechanics I 
 
Instructor:       Semester: 

 
For each outcome, please indicate the degree to which your students met the requirements of 
this outcome. Briefly describe your basis for this evaluation (achievement on a particular 
assignment or exam question, for example) and attach relevant examples of student work. For 
this purpose, please evaluate all students in the course and do not try to separate out the 
Engineering Physics majors. 

 
A. an ability to apply knowledge of mathematics, science and engineering 

 
List the number of students in the course whose achievement was: 
 
1. Excellent  2. Very good  3. Good  4. Satisfactory  5. Unsatisfactory 
 
       _____            _____          _____          _____                  _____ 
 
Basis for evaluation: 

 
E. an ability to identify, formulate, and solve engineering problems 

 
List the number of students in the course whose achievement was: 
 
1. Excellent  2. Very good  3. Good  4. Satisfactory  5. Unsatisfactory 
 
       _____            _____          _____          _____                  _____ 
 
Basis for evaluation: 

 
G. an ability to communicate effectively 
 

List the number of students in the course whose achievement was: 
 
1. Excellent  2. Very good  3. Good  4. Satisfactory  5. Unsatisfactory 
 
       _____            _____          _____          _____                  _____ 
 
Basis for evaluation: 
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D. Graduate Degree Requirements 
Listed here are condensed requirements extracted from the regulations approved by the 
University. 
 
Ph.D. Program 
The requirements for the Ph.D. degree in Physics are: 
1. Certification of Undergraduate Physics Knowledge. This requirement must normally be 
completed within 12 months of entering the program and be achieved in several ways: (i) a 
scaled GRE Physics score greater than or equal to 600, (ii) a determination by the graduate 
director and graduate advisor based on results from a diagnostic exam given upon entering 
the program plus the students undergraduate record, (iii) following (ii) completion with a 
grade of B or better of relevant undergraduate courses, (iv) petition to the Graduate 
Committee followed by a possible oral exam. 
 
2. Core Graduate Course Requirement. A grade point average of 3.2 is required on 5 courses: 
PHSX 711 (Quantum Mechanics I) PHSX 811 (Quantum Mechanics II) PHSX 821 
(Classical Mechanics) PHSX 831 (Electrodynamics I) One other PHSX 700 or higher level 
PHSX lecture course. These first two requirements allow the Departmental Faculty assembly 
to determine whether or not the student should be admitted to Preliminary Candidacy. This 
determination is normally made within 2 years. 
 
Other Required Courses (before completing the degree): 
PHSX 700 (Colloquium) PHSX 718 (Mathematical Physics) PHSX 815 (Computational 
Physics this satisfies a computing skill requirement) PHSX 871 (Statistical Physics) PHSX 
931 (Electrodynamics II) One other PHSX lecture course numbered 800 or above. 
 
3. The Comprehensive Examination. In order to achieve Candidacy to the Ph.D. program, a 
comprehensive exam must be passed. The Department appoints 5 committee members, of 
which one must come from outside the Department to serve as a representative of the 
Graduate School. The student writes a 2000 4000 word paper on a topic in their chosen 
research sub-field and relevant to their future Ph.D. thesis area. The paper is presented to the 
committee at least a week before the exam and the exam starts with a brief presentation of 
this paper. The committee can ask questions on the paper, the talk, the students research area, 
and on Physics in general. 
 
4. Post-Comprehensive Enrollment and Ph. D. Research. Once the student has passed the 
comprehensive exam and is a candidate for Ph.D., the Graduate Division of the College 
designates a dissertation committee based on the Departments recommendation. Each 
candidate must complete a research project approved by this committee and must write a 
Ph.D. dissertation. During this time the student must enroll for a minimum of 6 hours a 
semester and 3 in the summer up to 18 hours. At least once each year the student must 
schedule a meeting with his or her committee and present a seminar and a report by the 
committee is submitted to the Department. 
 
5. Final Oral Exam. At the completion of the Ph.D. research project and the writing of the 
dissertation authorization is requested to hold a Final Oral Exam. The Graduate Division of 
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the College appoints an examination committee including an external. The chair of the 
dissertation committee notifies the examining committee and the faculty of the time and date 
of the exam. The candidate defends his or her dissertation in an open meeting at which any 
member of the graduate faculty may ask questions about the dissertation or other pertinent 
topics. Following a successful defense, the candidate must deposit two unbound copies of the 
dissertation with the Graduate Division and one copy with the Department. 
 
M.S. in Physics Program 
The requirements for the Masters degree in Physics are: 
1. Certification of Undergraduate Physics Knowledge. This requirement is the same as for 
the Ph.D. program, as discussed above. 
2. Course Requirements. Students must complete at least 30 credit hours of advanced lecture 
courses in physics or related areas numbered 500 or above. These must include the following 
courses. (i) Three basic courses: PHSX 711 (Quantum Mechanics I), PHSX 821 (Classical 
Mechanics), PHSX 831 (Electrodynamics I). (ii) Two additional courses from: PHSX 815 
(Computational Physics and Astronomy), PHSX 721 (Chaotic Dynamics), PHSX 741 
(Nuclear Physics), PHSX 761 (Elementary Particles I), PHSX 781 (Solid State Physics I), 
PHSX 793 (Physical Cosmology), PHSX 795 (Space Plasma Physics). 
3. PHSX 899 Masters Research (at least 2 hours) 
4. One advanced laboratory course if this was not taken as an undergraduate. 
One of the following two requirements must be met: 
Non-thesis. 
5. Final Oral Examination The Department appoints a 3-faculty committee who questions the 
student on his/her research and on physics in general. 
Or Thesis: MS Thesis plus Oral Examination The student completes a research project and 
writes a short MS thesis. The oral defense is carried out as just described. 
 
M.S. Computational Physics and Astronomy Program 
This degree is for students with a background in physics, astronomy, computer science, 
mathematics, or engineering who wish to become familiar with computer-based approaches 
to these disciplines. A total of 30 hours of graduate credit is required for the degree plus a 
Masters thesis.   
The requirements for the Masters in Computational Physics and Astronomy are: 
1. Required courses (21 credit hours): PHSX/ASTR 815 (Computational Physics and 
Astronomy), PHSX 718Mathematical Physics, MATH/EECS 781 (Numerical Analysis), 
EECS (one course at the 300 level or above), one additional PHSX/ASTR/ATMO course at 
the 500 level or above. PHSX 899 (6 hours Masters research/thesis). 
2. Other courses. 12 credit hours from a selection of EECS or MATH courses.  
3. Thesis and Oral Defense. An important component of this degree is the completion and 
documentation of a successful computer project. A thesis must be presented describing the 
basic phyics in the project, the implementation of the project and a discussion of the results. 
An oral defense of the thesis is required and a committee of 3 or more members of the 
graduate faculty is appointed for this purpose. 
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E. Research Programs 
 
Large Scale Physics Groups 
 
Space and Plasma Astrophysics 
The numerical strength of this group is two, including Cravens and Medvedev. Prof. Tom 
Cravens and Research Associate Ina Robertson continue their work on models of the upper 
atmosphere and ionosphere of Saturn’s satellite Titan.  NASA’s Cassini spacecraft arrived at 
the Saturn system in July 2004, and has made several encounters with Titan since then.  Prof. 
Cravens is a member of the instrument team for the Ion and Neutral Mass Spectrometer 
experiment, which in April 2005 made the first measurements of the composition of Titan’s 
ionosphere, discovering that this ionosphere contains complex hydrocarbon species.  Models 
of the upper atmosphere and ionosphere, developed at KU with the help of current and past 
students, are now being improved using measurements returned from the spacecraft.  
Medvedev’s work lies at the interface of several fields. Specific projects include: (1) Physics 
and origin of Gamma-ray bursts -- the largest explosions in the Universe. (2) Study of X-ray 
emission from our heliosphere due to charge-exchange collisions with interstellar neutrals. 
(3) Cosmic ray production and acceleration at extragalactic shocks around the Milky Way 
and their transport throught the Galactic halo and inside the Galaxy.  
 
Strengths/Weaknesses: The retirement of Tom Armstrong three years ago notwithstanding, 
Cravens has done an excellent job of maintaining a highly visible, dynamic group, with a 
consistent record of graduating Ph.D.’s. Medvedev has an international reputation as an 
expert on GRB dynamics, as evidenced by his frequent conference presentations on the 
subject.  The focus of the program may be reshaped in the next 5-10 years, a time-frame that 
might include the retirement of Cravens.  Medvedev’s focus is sufficiently far removed from 
Cravens’ research that a dedicated, specific hire will be required to maintain continuity of the 
current, three-decades old KU Space Physics program. 
 
Astrobiology 
The astrobiology initiative was initiated by Melott et al. only 4 years ago. It is by nature a 
multidisciplinary program.  The Astrobiology working group includes faculty members (part 
time) Medvedev and (full time) Melott in this department, as well as external collaborators in 
Geology, the Natural History Museum, the Ecology & Evolutionary Biology Department, 
with collaborators at other universities and NASA centers.  They primarily investigate 
astrophysical effects on the Earth’s biosphere.  This has included study of the effects of 
gamma-ray bursts, solar flares, and supernovae.  They have done time series analysis of 
biodiversity on the Earth, and identified potential causes for detected periodicity which 
explains half the variance.  The work is currently focused on analyzing the long-term effects 
of enhanced cosmic ray flux at >TeV energies on the biosphere.  Efforts also exist that 
include nuclear geochemistry and fossil epidemiology.  Time series analysis of the fossil 
record is helping to elucidate the existence and nature of periodicity.  They are now working 
on modeling medium-energy cosmic ray showers (TeV and above, which have  not 
previously been considered because of the expected large time span between successive 
Earth illuminations) in interaction with the atmosphere, using software originally developed 
for efforts such as Auger and for NASA atmospheric and ionospheric research groups.  The 
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astrobiology group is elaborating the atmospheric chemical evolution, and the intensity of 
muon showers on the ground, in order to evaluate various possible consequences of the MM 
hypothesis for biodiversity fluctuations.  This and related efforts will dominate the very near 
future. 
 
Strengths/Weaknesses: This group is frequently cited in the popular science press. The 
astrobiology research at KU has been featured on TV (the National Geographic program 
“Extinctions”, a similar History Channel special) and in the press and internet media.   
Astrobiology research was part of the citation in Melott’s recent election to Fellow of the 
American Association for the Advancement of Science.  The astrobiology effort has 
incorporated excellent undergraduates, who are attracted to intriguing questions such as 
patterns of past mass extinctions on Earth, consequences of nearby stellar explosions, etc. 
This work has produced, within the last two years two Goldwater recipients and one Rhodes 
Scholar nominee. The astrobiological initiative has helped to diversify an already eclectic 
scope of research activities at KU. Unfortunately, KU does not have strong geochemistry, 
which is needed to support an expanding Astrobiology program; however, the geology 
department has made an offer to a physical geochemistry faculty hire who has worked in the 
Australian Astrobiology Institute. As a largely non-laboratory-driven experimental science, 
funding is hard to come by, see above.  Much of the related research community is based in 
geology, biochem, etc; less so but increasing in physics or astronomy.  Students do not have 
confidence in their ability to work across discipline boundaries until after they have 
experienced it.  KU is probably the leading institution in the “astrophysical effects on the 
Earth” niche at this time. The departmental component is weakened by the “1+” faculty 
strength in this area. 
 
Astronomy 
Despite the smallness of the faculty (2 active, one in half-retirement), the high teaching load 
for the active faculty (2+2 ), and the lack of a Ph.D. program, the astronomy group members 
have nevertheless maintained an active undergraduate-based research program, attracting 
some of the best students in the University. A new hire in Astronomy, and the first sabbatical 
for the two active faculty in the last two decades should considerably improve the research 
prospectus over the next 1-2 years. Prof. Twarog and Anthony-Twarog work primarily on 
observational projects, using data gathered from the national observatories in Chile and 
Arizona, WIYN observatory at Kitt Peak, Arizona, and Mount Laguna Observatory in 
southern California. Most of their projects have been photometric, which means that they 
measure fluxes in restricted wavelength bands for single or multiple stars, depending on the 
type of detector. Comparison of the flux of starlight in different wavelength bands can yield 
information on stellar temperature, surface gravity, and chemical composition. The 
astronomers are considered among the very best in the world (in the sense of producing 
precise, reliable photometric parameters) in the field of stellar photometry using 
intermediate-width bandpass systems, especially the Stromgren system. Over the past few 
years, they have gotten funding to study the use of graphite fiber composites to fabricate 
mirrors and telescope structures.   “The project, known as ULTRA (Ultra-Lightweight 
Telescope for Research in Astronomy), draws upon the resources of private industry 
(Composite Mirror Applications, Inc. – CMA, Inc., Astronomical Research Cameras, Inc.- 
ARC, Inc.) and five academic departments at four institutions of higher education (University 
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of Kansas - Aerospace Engineering and Physics & Astronomy, Dartmouth Astronomy, San 
Diego State University Astronomy, Physics and Computer Science, Emporia State 
University). This project hopes to demonstrate to the astronomical community that a viable 
alternative exists to traditional glass-mirror technology.  The project has designed, built, and 
installed a 1-m graphite composite telescope that is currently being tested at Mt. Laguna 
Observatory (MLO), a dark, remote observing site with well-developed infrastructure, 
located 50 miles east of San Diego.” 

Shawl’s research time has gone mostly an introductory-level college astronomy textbook 
titled Discovering Astronomy. Published by Kendall/Hunt, he is currently working on the 
sixth edition that is to be out at the end of the Fall 2008 semester. 

Strengths/Weaknesses:  Currently, the Astronomers have a considerably larger teaching load 
than other faculty in the Department.  Twarog and Anthony-Twarog have, nevertheless, 
maintained an active research program and have consistently graduated among the most 
talented undergraduates in the University.  It is hoped that with a successful search for a new 
faculty member who is an extragalactic astronomer this year, the teaching load pressures will 
be relieved and the new person will help continue the strong progress of this group. Their 
interdisciplinary work in new materials designs for telescopes will, if successful, be breaking 
new ground. 
 
Cosmology 
The Cosmology group is comprised of two faculty members: Feldman and Shandarin.  
Their work focuses on the theoretical studies of the largest structures in the universe and their 
motion obtained from the spatial positions and velocities of galaxies. The properties of the 
large-scale structure are directly determined by the parameters of the cosmological model 
(the rates of expansion and acceleration etc), its content (amount of dark and baryonic 
matter) and small initial departure from perfect homogeneity. Modern redshift and peculiar 
velocity surveys (2df, SDSS, SFI,...) and sophisticated numerical models allows 
unprecedented comparison of theoretical models with observations. The work of Prof. 
Shandarin is concentrated on geometrical and topological analysis of superclusters and voids 
of galaxies as well as the properties of the cosmic web. This analysis is based on the recent 
advances of computational geometry and other modern techniques like percolation analysis 
and catastrophe theory. Prof. Feldman focus is on the study of the dynamics of galaxies  and 
clusters to gain knowledge of the cosmic mass distribution as well as the effects of massive 
neutrinos on galactic motion. 
 
Strengths/Weaknesses: This is a well-respected group with nationally and  internationally 
recognized experts in Cosmology. Prof. Shandarin is a fellow  of APS and an editor of highly 
reputable international Journal of Cosmology and Astroparticle Physics. Former group 
graduate students include  J. Lee  that holds a faculty position at Seoul National University 
(Korea), N. Rahman who is a postdoc at University of Sussex (UK) and W. Chambers who 
develops radars at  Nortrop Grumman. The main weakness is the size of the group: Three 
members  is the minimum necessary to attract more funding and create a regional focal point  
of excellence in cosmology.  The lack of computing support from the College and the 
University poses an additional hurdle since the research is often computing-intensive. 
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Small Scale Physics groups 
 
Experimental Particle Physics 
Faculty members Baringer, Bean, Besson, and Wilson currently work with a few collider 
collaborations.  Baringer, Bean, and Wilson collaborate on the D0 experiment, Baringer and 
Bean are ramping up with the CMS collaboration, Besson has continued to work with the 
CLEO collaboration, and Wilson is a leader of one of the experimental efforts with the 
international linear collider.  A large number of undergraduates participate in the EPP effort, 
particularly with Besson’s CLEO effort.  Over the last eight years, undergraduates working 
with the group have been recipients of 7 Goldwater Scholarships and two National Science 
Foundation graduate Fellowships. Currently, there are four graduate students and two 
postdoctoral researchers working on the D0 project.  As members of the D0 collaboration, 
this group has participated in studies of proton-antiproton collisions at a 2 TeV center-of-
mass energy. Kansas played a significant role on (arguably) the two most important results 
out of D0 so far (Bs mixing and evidence for single top) and has provided the leadership for 
both the Layer0 silicon detector and studying the tracking trigger. With the CMS experiment 
at CERN, the group helped to build the tracker outer barrel detector made of over 200 square 
meters of silicon. Currently, the group has two graduate students working on CMS and 
recently hired a research associate to assist in the new project in international research and 
education (PIRE) in which KU is the lead institution (of 5 US institutes) for R&D towards a 
new tracking detector for the Super LHC running with Paul Scherrer Institut near Zurich.  
The next 10 years likely will be focused on exploring physics at the LHC. One topic that the 
group is studying is Heavy Stable Charged Particles. The future of collider physics beyond 
that depends on what is found at the LHC. If new physics (like supersymmetry, quark 
compositeness or extra dimensions) is found, then there will be great incentive to build a 
super-LHC and an international linear collider to explore the new physics sector.   Wilson 
has led efforts to understand how a calorimeter detector could be built for the ILC. 
 
Strengths/Weaknesses: Despite being a small, diverse group, the faculty are recognized 
leaders in their sub areas.  Wilson is a leader on the Letter of Intent for the detector design 
effort on the ILC.  Bean is a member of HEPAP, was elected to the CMS US institutional 
advisory board, and led the efforts for the D0 RunIIb silicon detector.  The group will be 
stretched thin as they divide efforts between D0 and CMS for the next few years.  The CMS 
effort will likely have to be bolstered and Wilson may join it.  Besson will be continuing 
work on the CLEO experiment as it ramps down and focusing more effort on his astroparticle 
physics efforts.   The group is very small compared to comparable programs elsewhere, 
restricting what it can do.  The Kansas group's visibility in CMS would be improved by the 
addition of another faculty member to the effort. 
 
Experimental Nuclear Physics 
The Nuclear group at KU consists of Sanders (also Chairperson) and Murray, who is in his 
tenure-review year. Efforts within the last decade have been devoted largely to the BRAHMS 
experiment at RHIC, with sufficient support to maintain a relatively constant presence of 1—
2 post-doctoral researchers on-site at KU. With BRAHMS, KU had the chief responsibility 
for the design and construction of the Multiplicity Array that can characterize the centrality 
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of collisions.  They have studied charged-particle production using data from the Multiplicity 
Array.  The group led the development of a threshold Cherenkov detector to extend the range 
of momenta for which particle type can be determined.  Sanders has led the BRAHMS efforts 
of determining the azimuthal asymmetry of identified particle production. Here, BRAHMS 
has the unique capability of determining identified particle “elliptic flow” to forward angles.  
On CMS, Murray has led the effort to build the Zero Degree Calorimeter (ZDC).   The LHC 
will have the possibility to collide lead nuclei at energies per nucleon that are 27 times 
greater than at RHIC.   
 
Strengths/Weaknesses: This group has an excellent and established reputation, which has 
been more-or-less constant since Sanders was recruited in the late 80’s. The group has been 
continuously funded since 1989 and recently the funding was augmented with an NSF Career 
Award to Murray.  Unfortunately, Sanders’ research time is severely compromised by his 
duties as Department Chair. The group has demonstrated that it can function well with a 
group strength of two. However, this leaves it vulnerable, as demonstrated five years ago 
when Prof. Hackman departed for TRIUMF. They are continuing to build ties with the 
Experimental Particle Physics group that will help build the necessary computing and 
analysis core group for both efforts.  The group has a high-visibility within CMS, so the 
addition of another faculty here would considerably help in ensuring continued productivity 
of this group. 
  
Theoretical Astro/Particle Physics 
 The KU Particle Physics Theory group has been a most consistently eclectic and 
scientifically diverse theory group over the last decade. The hiring of Marfatia three years 
ago assures a continuation of this tradition. As a recipient of an NSF Career Award, Marfatia 
has also hired postdoctoral researchers who have substantially bolstered the presence of the 
TPP group. Several experimental Department efforts trace their origins directly to the 
creativeness of the Theory group. The group has, in the last 1-2 decades, established a 
national reputation in the field of ultra-high energy interactions, beyond-Standard Model 
physics, and ultra-high energy neutrino interactions. With the retirement of McKay in May, 
2007, there are only two ‘true’ TPP faculty (Marfatia and Ralston). Marfatia has worked in 
areas of particle physics phenomenology, cosmology, supersymmetry, and other ‘new’ 
physics. His current research specifically explores how the origin and consequences of 
neutrino mass may be probed in a variety of experiments. Another aspect of the research 
program is to study the interactions of ultra high-energy cosmic neutrinos in the hope that 
new phenomena at energies inaccessible at particle colliders may be discovered. The overall 
research program includes the phenomenological analyses of data, the design of future 
experiments and the assessment of their potential, and the formulation of theoretical neutrino 
mass models and their tests. In the past 5 years Ralston has published on more than a dozen 
topics in high energy theory, cosmology, and applications of theoretical methods to other 
fields.  The topics include the interface of QCD and nuclear physics, electroproduction and 
quasi-elastic reactions, exclusive reactions and form factors in QCD, ultra-high energy 
neutrino interactions, and theories of high energy reactions beyond the standard model.  
Another focus is the hadronic correction to the muon's anomalous magnetic moment where a 
contribution hidden for 50 years was recently uncovered by Ralston and collaborators.   
Other topics study coherent radiation from high energy electromagnetic showers, new kinds 
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of electromagnetic radiation, the ways in which showers develop, and detection of neutrinos 
in the RICE experiment.  Ralston has also published on dark energy, dark matter and their 
effects on the propagation of light, analysis of CMB and Type 1a supernova data, anisotropic 
cosmologies, and novel ways to determine distances on astronomical scales.  Ralston has also 
collaborated with pharmaceutical chemists to develop a new method to determine drug 
compound phases using massive physical data sets. 
 
Strengths/Weaknesses: The theory group, in practice, has found common ground with many 
research groups within the Department, and has formed collaborations with several groups 
beyond the Physics and Astronomy Department. They were the major inspiration for the 
RICE experiment and assisted in helping to design the experiment and analyze data.  To 
ensure the vitality of this group, it is essential that a nominal group strength of three be 
maintained in the future.    
 
Experimental Astro/Particle Physics    
With the inspiration from the theory group, Dave Besson has spearheaded the effort to study 
ultra-high energy neutrino decays using Radio Cherenkov Radiation which started with the 
Radio Ice Cherenkov Experiment located at the South Pole.  RICE used 16 dipole antennas 
manufactured at KU which were buried in ice to search for particles with energy as high as 
1020eV.  The technique which was discussed by Askaryan in the 1950’s was first developed 
by KU with Monte Carlo codes developed in conjunction with the theorists.  An upgrade of 
the RICE experiment, called AURA is part of the ICECUBE experiment.  KU’s Instrument 
Design Lab has helped to build the Digital Radio Module which is mounted on an ICECUBE 
string.   Besson is also a member of the ANITA collaboration.   Some projects in glaciology, 
remote sensing, and ice transparency have arisen out of this work 
 
Strengths/Weaknesses:  Besson is the recognized world leader on this effort which has 
successfully relied on the productivity of undergraduate researchers.  Currently this is a one 
person show. 
 
Science Education 
This effort has grown opportunistically out of the public outreach projects that several faculty 
members have taken on.   
 
With the Quarked!TM project, Bean with collaborator Teresa MacDonald from KU’s Natural 
History Museum, has been studying whether small children can understand things that they 
can’t see.   Their data has been provided by assessments of both children and teachers after 
participating in the hands on activities created for this project.   A few papers have been 
submitted.    
 
Baringer leads the QuarkNet project at KU which is described in the outreach section.   He 
also is a Co-I on grants to improve science teaching. The first three-year grant funded a series 
of three 10-day summer workshops to improve the content knowledge of Topeka middle 
school science teachers. Recently, they were awarded a follow-up three-year grant that 
involves both Topeka and Kansas City, Kansas. The theme of this grant is to teach middle 
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school science teachers about the process of science by giving them research experiences as 
well as content seminars.  
 
Melott has written a cosmology curriculum kit in collaboration with an educator targeted at 
grades 1-3.  The kit continues to be sold in two forms, one for public schools and one for 
religious institutions.  At least 10,000 children have already gone through this 15-session 
course. 
 
Bulk Matter Physics Group 
 
Experimental Condensed Matter 
The ECM group consists of Judy Wu, Siyuan Han and new hire Hui Zhao. Based on external 
funding and Ph.D. students graduated, the Experimental Condensed Matter group leads the 
Department. Wu’s work has evolved from high-temperature superconductivity to now 
encompass a wide range of forefront condensed matter phenomena, with increasing emphasis 
on nanofabrication, characterization, and new devices. Han’s work comprises the physics of 
quantum devices and circuits (QDC),  experimental realization of quantum coherence and 
entanglement in engineered solid state quantum systems, and application of QDC to quantum 
information processing (QIP). The most recent hire (Zhao) has research interests in 
semiconductor nano-electronics and nano-spintronics. In these research topics, ultrafast laser 
techniques are used to manipulate and monitor the motions of charge and spin of electrons in 
nanoscale devices. The control and detection can be done as fast as 100 fs in time, and as 
small as 1 nm in space. These research activities provide building blocks for the next 
generation electronic devices that are faster, smaller and more powerful. Furthermore, studies 
of nanoscale transport provide information and knowledge on quantum and coherent 
properties of electrons that are of fundamental importance. Zhao’s group is also interested in 
optical investigations of man-made photonic structures, including photonic crystals and left-
hand materials, for potential applications in photonic technology. 
 
Strengths/Weaknesses: Consistent productivity, national recognition, and output of graduates 
who generally place quite well in succeeding positions have been the characteristic features 
of this program over the last five years. Wu was recently named a University Distinguished 
Professor in recognition of her outstanding research record.  Having a core group of at least 4 
experimentalists will allow them to better share the necessary facilities and equipment 
needed. 
 
Non-linear Dynamics and Beam Physics 
There is one faculty member (Shi) working independently here, in a field which has direct 
applications to particle accelerator operations, including issues such as beam-beam dynamics. 
In particle accelerators and storage rings, charged-particle beams are usually required to 
circulate millions or billions of revolutions in the presence of nonlinear perturbations. 
Understanding of nonlinear effects in accelerators is of primary importance for achieving the 
stability of the particle beams. Such an understanding is critical to further advances in 
particle colliders that are vital to the high-energy and nuclear physics research.  He also 
collaborates with the Experimental Condensed Matter group.  
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Strengths/Weaknesses: Shi is well-recognized in the field, and has been able to attract 
consistent funding, the fact that he is somewhat removed from the accelerators which would 
be the testbeds for his research notwithstanding. Shi would obviously benefit from additional 
faculty in his field, but has successfully functioned independently for the last five years. 
 
Biophysics 
There are currently two Biophysics faculty, both at the junior faculty level: Fischer and 
Antonik.  Antonik, who is in his first year at KU, develops physical models to understand 
molecular scale biological processes via quantitative single molecule measurement and 
analysis techniques.   Topics include the structure of macromolecular assemblies such as 
transcription complexes or membrane fusion, conformational dynamics of biomolecules, and 
basic physical phenomena driving biological activity. Fischer’s research interests are the 
kinetics and thermodynamics of protein-protein and protein-nucleic acid interactions.  
Particulars include mechanistic studies of the molecular motor proteins that interact with 
DNA, specifically the DNA translocation and nucleosome mobilization activities of 
chromatin remodeling proteins to understand the mechanisms by which the enzymes 
function. 
 
Strengths/Weaknesses: This area is a targeted development field by the University. Start-up 
packages are quite high.  Unfortunately, as yet, this group has acquired no external funding. 
This is attributed to the generally low funding rate in the field (cited at 8% by one faculty 
member) and the fact that the group is still below-critical mass of three faculty members.  
 
Theoretical Condensed Matter 
The current TCM group consists only of Carsten Timm, who is coming up for tenure within 
the next few years. Timm works on a variety of subjects, with recent work focusing on 
systems in which interactions between electrons are crucial, in particular magnetic systems. 
Currently, he investigates the properties of diluted magnetic semiconductors. These materials 
contain magnetic ions in random positions in a host semiconductor. This research is 
motivated by possible application in spintronics, i.e., the idea to use the electron spin in 
addition to its charge in electronic devices.   Another field of interest is the electronic 
transport through single molecules and through devices composed of such molecules, 
motivated by future molecular electronics technologies.  Timm studies how the internal 
degrees of freedom of the molecules affect the transport properties. State-of-the-art analytical 
and computational methods are employed to study these systems and novel theoretical tools 
are developed. 
 
Strengths/Weaknesses: Timm seems well-adapted to the research environment at KU, and 
seems to interact well with his experimental colleagues. His work is very well-respected and 
recognized within the field. The recent hire of Hui Zhao represents a potentially direct 
experimental realization of Timm’s theoretical work. Predictably, an additional theoretical 
colleague here would help Timm considerably. 
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F. Bylaws 
 
Faculty Definition, Rights, and Responsibilities 

(a) Core Faculty are persons with tenured or tenure-track appointments in the 
Department of Physics and Astronomy. Core Faculty are able to serve on committees and 
provide input to, as well as vote on, Department issues. 

(b) Courtesy Faculty are faculty with formal, salaried appointments at the University of 
Kansas, but not in the Department of Physics and Astronomy. These positions have no 
formal duties and they also carry no voting privileges in our Department, except as 
members of Dissertation Committees. The positions are designed primarily to facilitate 
interdisciplinary interactions between faculty with common interests and goals. The 
initial appointment is subject to approval by the Core Faculty and is for a one-year period 
with annual review. 

(c) Adjunct Faculty.  This category is very similar to that of Courtesy Faculty except 
that the individuals do not hold formal salaried positions at the University of Kansas. 
These positions have no formal duties and they also carry no voting privileges in our 
Department, except as members of Dissertation Committees. Adjunct appointments carry 
no provisions for salary, tenure, or sabbatical leave. The initial appointment is subject to 
approval by the Core Faculty and is for a one-year period with annual review. 

(d) Emeritus Faculty.  In recognition of many years of service to the Department of 
Physics and Astronomy, a retired tenured Core Faculty member can be appointed as 
Professor Emeritus through normal University procedures. Emeritus Faculty status is for 
life and these individuals have the same rights and privileges as Courtesy Faculty. 

 
Department of Physics and Astronomy Officers 

(a) Chair of the Department of Physics and Astronomy. This individual is appointed 
by the Dean of the College of Liberal Arts and Sciences. The Chair guides day-to-day 
and longer-term activities of the Department of Physics and Astronomy and officiates at 
the Department of Physics and Astronomy meetings (unless noted otherwise). 

(b) Associate Chair. This person is appointed by the Department Chair to assist in 
Departmental administration, and is an ex officio member of the Undergraduate 
Committee. 

(c) Director of the Engineering Physics Program This person is appointed by the 
Department Chair in consultation with the Dean of the Engineering School, and is in 
charge of administering the Engineering Physics Program. 

 
Department of Physics and Astronomy Standing Committees 

All members of any standing committee or ad hoc committee have full voting rights in 
that committee. The chair of a committee only votes to make or break a tied vote by other 
members of the committee. 
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(a) Promotion and Tenure Committee. This Committee consists of all core faculty 
members who are tenured. In cases involving promotions to the rank of Full Professor, 
Committee membership is restricted to core faculty who are Full Professors. The 
Committee is responsible for evaluating candidates for pre-tenure, tenure, and promotion 
in rank. For each such candidate, the Department Chair appoints an ad hoc committee 
whose purpose is to gather and evaluate relevant material on the candidate and to present 
its report to the Promotion and Tenure Committee. In the event of a favorable decision 
the ad hoc committee assists in the preparation of materials to be submitted to the 
College. 

(b) Undergraduate Studies Committee. This committee is responsible for overseeing 
undergraduate programs in the Department. It consists of six faculty appointed by the 
Department Chair, plus the Associate Chair and the Laboratory Director. In addition there 
are two undergraduates elected by our undergraduate majors to represent programs within 
the Department. Recommendations of the committee are submitted to the Department 
Assembly or Faculty Meeting where they are debated and voted upon. 

(c) Graduate Studies Committee. This consists of seven faculty appointed by the 
Department Chair, plus two Physics graduate students elected by graduate students in the 
Department. The committee is charged with overseeing all aspects of the graduate 
program in the Department. As above, recommendations of the committee are submitted 
to the Department Assembly or Faculty Meeting where they are debated and voted upon. 
(d) Engineering Physics Committee. This consists of faculty appointed by the 
Department Chair in consultation with the Director of the Engineering Physics Program. 
The Director of the Engineering Physics Program serves as chair of this committee and 
there are, typically, four other members. The committee is charged with overseeing all 
aspects of the engineering physics program in the Department and it serves as the primary 
interface between the Department and the Engineering School. Recommendations of the 
committee are submitted to the Undergraduate Studies Committee. 

(e) Shop & Physical Plant Committee. The exact makeup of this committee is flexible 
and subject to change without the necessity of amending the Bylaws. It has typically 
consisted of two Department faculty and the Laboratory Director plus a Chemistry 
faculty member who is involved only in matters relating to the Machine Shop. The 
members are appointed by the Department Chair and are charged with overseeing our 
Electronic and Machine Shops as well as the physical plant, including the use and 
allocation of space within the Department. Recommendations of this committee are 
submitted directly to the Department Chair. 

(f) Other Committees. There may be other committees appointed by the Department 
Chair as the need arises. These may be of brief duration, such as ad hoc committees for 
promotion and tenure cases, search committees, etc. All search committees to fill tenured 
or tenure-track faculty positions will include a graduate student as a non-voting member.  
The student will organize activities to solicit undergraduate and graduate student views to 
be presented as input to the faculty deliberations.  There may also be longer-lived 
committees such as the current Computer Committee. The number and nature of most of 
these committees are not specified in these Bylaws.  
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Conduct of Department Business 

Definition of Deliberative Bodies 
The Department’s Standing Committees have already been discussed in Section 3. These 
committees usually initiate the discussion of issues requiring attention. Except as noted 
above, the recommendations of these committees are then presented to the Department 
for further discussion and a final vote. There are two possible forums for this: 

(a) Department Assembly. This body consists of Core faculty plus student 
representatives. The student representatives consist of the current members of the 
Undergraduate Studies and Graduate Studies committees, plus one student elected at 
large. On special occasions other people may be invited to attend and participate in 
discussions, but without voting rights. 

(b) Faculty Meeting. This is a meeting of the Core Faculty who are the only ones with 
voting privileges. As in the case of the Department Assembly, there may be occasions 
when visitors are invited to attend and participate in discussions, but such people do not 
have voting rights. Personnel matters are referred to this body rather than to the 
Department Assembly. Personnel matters include, but are not limited to, the following: 
student issues (petitions, admission to candidacy, etc.), and faculty issues (promotion and 
tenure, hiring, Department planning, etc.). 

Rules Governing Conduct of Faculty Meetings & The Department Assembly 
Except as provided here in Section 4.2, conduct of Faculty Meetings and of the 
Department Assembly shall be governed by Robert’s Rules of Order. The chair of the 
meeting only votes to make or break a tie. An exception occurs in the event that there is a 
vote to amend the Bylaws, in which case the chair’s vote may be used to provide or to 
deny the required two-thirds majority. 

(a) Voting Eligibility of Absent Faculty. Faculty on leave retain their full voting rights. 
This includes those on Sabbatical leave or on any other temporary leave. It also includes 
those whose KU obligations have been temporarily relieved via the use of external funds. 
Faculty on phased retirement are eligible to vote only during the semester of their KU 
appointment. 

(b) Quorum Definition. A quorum consisting of more than 50% of those eligible to vote 
must be physically present for any votes held to be binding. A record of attendance at 
meetings is usually incorporated into the Minutes of the meeting, but the number in 
attendance may change as people come and go. A quorum call may therefore be used to 
determine the actual number of people present at the time a vote is to be taken, otherwise 
the attendance recorded in the Minutes shall be binding. If there is no quorum, then 
anyone who is eligible to vote may request that the vote be conducted via e-mail and the 
request shall be granted. 

(c) Proxy Votes. A majority of those present and eligible to vote must approve the 
acceptance of Proxy Votes. A prerequisite for this is that the motion under consideration 
be previously circulated and remains either unchanged or only changed by friendly 
amendments. The decision on whether to accept Proxy Votes on a given motion must be 
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made before a vote on that motion. If Proxy Votes are disqualified, then a majority of 
those present and eligible to vote may request that a vote on the motion in question be 
conducted by an e-mail ballot and the request shall be granted. 

(d) E-Mail Ballot. In the event a motion is referred to an e-mail ballot, those eligible to 
vote are the same as those who would have been eligible to vote on the original motion. 
The e-mail ballot must include the motion and brief statements pro and con and allow a 
reasonable time period for responses. Unreturned ballots will be counted as abstentions. 

(e) Secret Ballots. If any person who is eligible to vote shall ask that a vote be conducted 
by secret ballot then the vote shall be so conducted. 

(f) Visitors at Meetings. The voting membership for Faculty Meetings and the 
Department Assembly has been clearly defined in Section 4.1. However, it is sometimes 
necessary to have visitors present at certain meetings to provide important input. Such 
visitors may participate in a discussion of the issues that prompted their invitation, but 
they do not acquire the right to vote. 

 
Faculty Performance Evaluation 

Each Fall, faculty in the Department of Physics and Astronomy are asked to provide 
material documenting their teaching, research, and service activities during the previous 
year. This material is solicited by the Department Evaluation Committee on a standard 
Faculty Report Form, a copy of which is attached (Appendix A). The committee uses this 
information to evaluate each individual, and the results of the process are communicated 
by the Department Chair to faculty members to help guide their professional 
development. This evaluation is also used as a basis for merit salary increases. Details 
regarding the evaluation of teaching, research and service are given below. The 
Evaluation Committee also evaluates non-faculty unclassified staff. The form in 
Appendix A is not appropriate for this purpose. Instead, the Committee seeks input from 
supervisors, relevant committee chairs, and others who have interacted with the staff 
member, and uses this information as a basis for its evaluation. 

Statement of Performance Expectations 
For faculty in the Department the standard allocation of effort for teaching, research, and 
service is considered to be 40%, 40%, and 20% respectively. A re-allocation of effort 
may be negotiated by mutual agreement between a faculty member and the Chair to 
reflect changing conditions or special circumstances. In the absence of such an agreement 
the standard allocation is assumed to be in effect. Faculty are evaluated on the basis of 
their allocation of effort during the evaluation period. 

Recognizing failure to meet academic responsibility has always been an implicit part of 
the evaluation process. The evaluation committee identifies individuals who show a 
pattern of unacceptably declining performance and recommends remedial action in order 
to prevent more serious problems from developing. The evaluation committee is 
explicitly charged with considering, as part of its standard evaluation procedure, whether 
any faculty members have failed to meet their academic responsibilities. The minimal 
expectations for teaching, research, and service are as follows: 
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Teaching: Provides quality instruction that is consistent with the expectations of the 
respective discipline. Meets with assigned classes and provides meaningful and timely 
evaluation of the students enrolled. Maintains a reasonable on-campus presence and is 
accessible to students outside of the classroom. Assists in student advising. In addition to 
scheduled classes, the supervision of student research and scholarly work is considered 
an important component of Departmental teaching duties. 

Research: Demonstrates scholarly activity which is relevant to the scientific or 
educational missions of the department. Evidence of scholarly activity could include, but 
is not limited to, one or more of the following: research publication, text book or review 
article publication, scholarly presentations (either external or in-house seminars or 
colloquia), submission of research and/or facility usage proposals, development of 
research infrastructure, hardware or software development. 

Service: Demonstrates activity in at least one of these two types of service: 1) Helps in 
the operation and/or development of the Institution at the Department, College, or 
University level as indicated by active committee membership or other service related 
activity. 2) Serves the local, state, national or international community in his or her 
capacity as a faculty member. 

If documented quantitative and qualitative factors are present that demonstrate 
unacceptable performance, then the evaluation committee will inform the Chair. The 
Chair and the faculty member will develop a plan to address the areas of difficulty. 
Continued failure to demonstrate progress following development of an intervention plan 
will result in initiation of a recommendation for dismissal by the chair following 
consultation with an ad hoc review committee. The affected faculty member will be 
given an opportunity to add comments to the evaluation document as part of the official 
record to be considered at a higher administrative level. 
 
Annual Evaluation System 
Overview 
The evaluation of faculty is carried out by the Department Evaluation Committee, which 
begins its deliberations in the Fall Semester and usually concludes its work by the end of 
the Fall Semester or the early part of the Spring Semester. The committee consists of five 
faculty members appointed by the Department Chair for staggered three-year terms, with 
two members replaced each year. The membership is chosen so that there is at least one 
person from each of the major fields represented within the Department, namely, 
Astronomy and Physics. The Committee may include both tenured and untenured faculty 
who have tenure-track appointments. 

Portfolio Preparation 
Portfolio preparation is guided by the Faculty Report Form (Appendix A) which is 
required of all faculty. A number of supporting documents are usually submitted with this 
form. These include student evaluation of teaching, course syllabi, copies of exams, 
recent publications, etc. 
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Student evaluation of teaching using the C&I Survey form is required for all courses 
taught. The evaluations are conducted in a manner that ensures student anonymity. 

Advising activities are reported on the annual Faculty Report Form. While all members 
of the Department are expected to participate in advising, some faculty are specifically 
assigned to advising our undergraduate majors and graduate students. 

Portfolio Review and Evaluation 
Review and evaluation of the submitted portfolio is carried out by the Evaluation 
Committee, which assigns ratings to each person’s performance in the areas of teaching, 
research, and service. As discussed above, the default weightings for these categories are 
40%, 40%, and 20%, respectively, unless a re-allocation of effort is officially in effect. 
The minimum standards for teaching, research, and service were discussed in Section 5.1. 
However, to receive a superior rating, one must excel in these areas and meet more 
demanding standards. 

The evaluation of research is based primarily on publications in scientific journals. Both 
the quality and quantity of the publications are taken into account, including the quality 
of the journals in which the publications appear and whether or not the publications are 
refereed. External research grants are another important measure of research activity as is 
the development of research infrastructure. Also taken into account is attendance at, and 
the presentation of papers at, scientific meetings and conferences, as well as the 
presentation of seminars and colloquia at universities and research institutions. 

The evaluation of teaching relies on student assessments, course syllabi, copies of exams, 
etc., as discussed above. Consideration is also given to faculty efforts used in directing 
the research of graduate students working towards advanced degrees as well as to 
undergraduates engaged in research. The development of experiments for the 
instructional labs is also given consideration. Peer evaluation of teaching is used at 
critical junctures in the recruiting and promotion of faculty. The procedures for 
promotion and tenure are presented in Appendix B. Peer evaluation of teaching may also 
be used in the annual evaluation process. Faculty are expected to help advise students and 
this effort is counted as part of “teaching." We also require that, as part of the interview 
process, prospective faculty display evidence of teaching ability at a level expected of 
members of the Department. 

The evaluation of service is based on the criteria set forth in Section 5.1 Additional 
examples of professional service activities include refereeing papers and grant proposals, 
editing, consulting, serving on review boards, organizing workshops, etc. 

Direct Communication with the Faculty Member 
The Committee provides the Department Chair with a written summary of the evaluation 
results for each individual. This summary normally includes the individual’s assessment 
in teaching, research, and service as “Excellent", “Very Good", “Good", or “Inadequate" 
and brief narrative statements for each individual in each of the three assessment areas.  

The Department Chair communicates this information to each person in writing. At that 
time, each faculty member will be asked to make an appointment with the Chair to 
discuss the outcome of the evaluation process. In addition, faculty who have been singled 

F-6 



 

out by the Evaluation Committee as performing well below expectations have to discuss 
strategies for improvement with the Chair. 

Conflict Resolution 
Anyone dissatisfied with his or her evaluation may appeal in writing to the Department 
Chair who will present the appeal to the Committee. The Department Chair then 
communicates the results of the appeal process, in writing, to the individual involved. A 
second opportunity to appeal arises at the time that the results of the evaluation are used 
by the Department Chair in merit salary allocations. Salary appeals may then be made in 
writing to the Department Chair and then, if necessary, to the Dean of the College.  

An additional review stage is provided for those cases where the Evaluation Committee 
determines that there has been a failure to meet academic responsibilities. As discussed at 
the end of Section 5.1 the chair will appoint an ad hoc committee to review the 
recommendations of the Evaluation Committee and will solicit input from the affected 
faculty member. The faculty member may add additional information, as appropriate, in 
any of the conflict resolution or appeal processes before the designated review. 

Outcomes of the Annual Performance Evaluation 
Results from the evaluation process may be used in a variety of ways to help achieve 
departmental and individual professional goals. 

a)  The primary goals of the Department are excellence in Teaching and Research, with 
high standards in meeting Service obligations; a variety of individual faculty goals, 
consistent with the preceding, are allowed and encouraged. Re-allocation of effort can 
help optimize faculty contributions to the Department. For example, weights of 60%, 
20%, and 20%, respectively, for teaching, research, and service may be more 
appropriate for someone who is teaching more than the normal assignment but is not 
as active in research. Although the relative weights may change, the quality of the 
performance in each category is a separate matter to be determined by the Evaluation 
Committee. 

b)  As previously mentioned, all faculty are informed of their performance evaluations, 
including a brief narrative commenting on the previous year’s activities. This 
constructive feedback may be used by individual faculty to guide their professional 
development and allows one to take any corrective measures that appear to be 
necessary. 

c)  One of the principal uses of the evaluation results is in the determination of annual 
merit salary increases by the Department Chair. 

d)  Performance evaluation is also linked to major personnel decisions, specifically in the 
hiring, retention, and promotion of faculty. Most of the preceding discussion has 
focused on the annual evaluation process. However, the Department also conducts an 
intensive evaluation of all candidates who are being considered for hire, of new 
faculty who are undergoing a mandatory 3rd year review, and of faculty being 
considered for promotion and tenure. The evaluation is based on the same general 
considerations as the annual process, with the exception that the Evaluation 
Committee is replaced by a larger deliberative body. The entire faculty votes on cases 
involving new hires. For promotion and tenure decisions all tenured faculty with rank 
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above that of the candidate first vote on ratifying the Department Chair’s appointment 
of a two- or three-member ad hoc committee charged with documenting the 
candidate’s record. The material developed by the ad hoc committee is then presented 
to tenured faculty senior in rank to the candidate for a vote on whether or not to 
endorse the promotion and/or tenure decision.  

Faculty Development Opportunities 
The results of the evaluation process may be used to guide the professional development 
of faculty and to allow corrective measures to be taken when indicated. Faculty 
development may be accomplished in a variety of ways. 

At the University level there are a large number of available opportunities. These are far 
too numerous to list in their entirety, but some of the more relevant ones for our 
Department are: the General Research Fund, Faculty Development Fund, and Faculty 
Travel Funds. These all provide resources that can be very helpful in stimulating research 
and scholarly work, and can eventually lead to external funding. The Center for Teaching 
Excellence is another important University resource that can help faculty improve their 
teaching skills and also provide assistance in the use and acquisition of new teaching 
technologies. 

Mentoring may also be used as a tool for faculty development, particularly for junior 
faculty in their early years. All new faculty are appointed a two- or three-member 
“mentoring" committee by the Department Chair. This committee is charged with helping 
the new faculty understand the rules, procedures and expectations of the unit and 
institution and, for faculty new to the teaching profession, with helping the new faculty 
develop effective teaching techniques. The mentoring committee is also charged with 
recommending to the Department Chair actions that might be taken to promote the 
professional development of the new faculty; for example, the committee might 
recommend that the new faculty be assigned to teach a specific course. New faculty may 
elect to have their mentoring committee perform their annual evaluation for their first two 
years in the Department, bypassing the regular evaluation done the Evaluation Committee 
described in Section 5.2.3. After the second year, the mentoring committee no longer has 
an official role in guiding the new faculty, although it is expected that its members will 
still be available for advice. Peer evaluation of teaching occurs at each comprehensive 
faculty evaluation such as the 3rd year review and the reviews associated with each 
promotion or tenure consideration. Feedback from these evaluations is provided to the 
instructor.  

 
Grievance Procedures 

Grievance Procedure For Students 
(i)  A person or persons, i.e., the Party, having a grievance with any of the decisions 

made in the Department either by faculty, teaching assistants, or others, should 
discuss the grievance with the Department Chair, i.e., the Chair. 

F-8 



 

(ii)  If the Party feels that the grievance has not been resolved by discussion with the 
Chair, the Party should submit its complaint in writing and request that the Chair 
form a Grievance Committee, i.e., the Committee. 

(iii)   The Chair will request the standing committee of the Department which has 
jurisdiction of the area involved in the grievance to constitute itself as the 
Committee for the particular case. The appropriate standing committee may be the 
Undergraduate Studies Committee, the Graduate Studies Committee, or any other 
Departmental Committee. In constituting itself for the particular case at hand, the 
Committee will remove any members who are either a party to the grievance or who 
have a prejudicial position with respect to the particular grievance. 

(iv) The Committee’s procedure shall comply with the Procedural Guarantees of Article 
XIV, section 2, of the University Senate Code, and shall provide for: 

(a) a time limit, not to exceed thirty calendar days from the written submission 
of a complaint to its hearing, with provisions for extensions for good cause; 

(b) the opportunity for each side to submit supporting materials and introduce 
supporting witnesses; 

(c) the opportunity for each side to be informed of material supporting the 
action or position of the other side; 

(d) the creation of a record of the proceeding, including audio tape recording of 
the hearing and a written decision of the hearing body. 

(v)   The Committee shall provide its written decision to the Chair and to both sides in the 
dispute. If either side feels that the conclusions of the Committee are in some way 
improper, they will communicate this fact in writing to the Chair within 30 days of 
receiving the written decision of the Grievance Committee. Failure to do so will be 
considered as acceptance of the Committee’s conclusions. 

(vi)  If either side is still not satisfied after discussing the conclusions of the Committee 
with the Chair, they may then appeal to the Judicial Board of the University. A 
written appeal must be presented to the Judicial Board within 30 days after the 
discussion with the chair. 

(vii)  In the event the Party’s grievance is against the Chair, the Associate Chair will 
assume     the duties of the Chair in the above procedures. 

Grievance Procedure For All Other Cases 
All cases not covered in Section 6.1 (Grievance Procedure for Students) will be handled 
in the manner prescribed by the Grievance Procedure of the College of Liberal Arts and 
Sciences. 

 

 

 
Amendments to the Department of Physics and Astronomy Bylaws 

The bylaws of the Department of Physics and Astronomy can be amended if a clear need 
arises. Proposed amendments to these bylaws shall be circulated at least one week before 
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any scheduled Departmental Assembly meeting in which the proposed amendments will 
be formally presented. In order to approve the amendments there must be a favorable 
vote of more than two-thirds of those eligible to vote. 
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Bylaws APPENDICES   
A. Annual Faculty Report Form (may be freely modified without amending the Bylaws) 

B. Promotion and Tenure Policies and Procedures 

Appendix A 

Name: 
FACULTY REPORT FORM 

Period Aug. 15, 2005 – Aug. 14, 2006 

 

TEACHING 
1. Courses taught/class size–(Put evaluation materials in folder, including C&I 
survey results and other supporting material such as class schedules, syllabi, copies of 
exams, etc.):  

Fall 2005  Spring 2006  Summer 2006      

 

 

2. Courses taught for the first time or for which you were the course coordinator:  
 

 

3. Advising (Note: This does not include your own students in classes or graduate research 
students. Please give a reasonable estimate of the number of students advised. Include 
undergraduate and graduate general advising, and advising of non-majors for the college 
during the year and summer.)  

 

 

4. Other teaching (undergraduate, Masters, PhD., research, etc.): 
 

5. Development of pedagogic materials or facilities of general use: 
 

6. Pedagogical publications and meetings: 
 

7. Your comments on student evaluations: 
 

8. Narrative (250 words, maximum) (What positive contributions did you make?): 
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SERVICE 

1. Committees (note if chair):  
        Departmental                     University   

 

 

 

2. Other University or Department service (dissertation committees, etc.): 

 

 

 

3. Special University services (e.g. development of research facilities of general use): 

 

 

 

4. Non-University professional service (refereeing, editing, consulting, workshops, review 
boards, external dissertation committees): 

 

 

 

5. Narrative (250 words, maximum): 
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RESEARCH and other SCHOLARLY ACTIVITY 

1. Colloquia and Seminar Presentations: 
Colloquium/Seminar Title Place Date 

 

 

2. Meetings Attended (Include the place, date, meeting sponsor/conference title, and the 
nature of your participation — invited or contributed paper, session chair, attendee): 

Conference/Place Date Nature of participation 

 

 

3. Publications appearing or accepted from Aug. 15, 2005, to Aug. 14, 2006  (Supply title 
page with abstract. Also, if not sole author, supply a brief characterization of your 
contribution, e.g., principal author, member of paper committee, helped with experiment, 
etc.): 

   Refereed Journals: 

 

   Other Publishing Activity (non-refereed papers, textbooks, etc.)  (Supply brief 
characterization of your contribution if you are not the sole author.): 

 

 

4. Publications submitted (attach title sheet and state where submitted and date, 
current status) (Supply brief characterization of your contribution if you are not the sole 
author.): 

 

 

5. Narrative: (250 words, maximum)  (What do you want the committee to know about 
your subdiscipline and research activity during the past year?)  
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GENERAL ACTIVITIES 
1. Grants and proposals (proposals for funding, use of facilities, etc.; include GRF): 
Current funding and facilities use: (Supply following information for each grant.)  

1. TITLE: 

2. AGENCY:  

3. AMOUNT/YR:  

4. AMOUNT/YR ADMINISTERED AT KU:  

5. PERIOD OF GRANT: 

6. NAME OF PI: 

7. NAME(S) OF CO-PI’S: 

 

 

2. Proposals submitted after end of evaluation period: 

 

3. Awards and honors: 

 

4. Briefly summarize changes you made to achieve improvement, either in response to 
committee suggestions or on your own initiative 

 

5. Suggestions for improving this form. 
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Appendix B 

PROMOTION AND TENURE POLICIES AND PROCEDURES 

Department of Physics and Astronomy 
Promotion and Tenure Procedures.  Junior faculty are periodically evaluated by the 
Department using the criteria outlined below. Late in the Spring Semester of each year, 
members of the faculty convene to identify prospective candidates for promotion and tenure. 
An ad hoc committee consisting of two or three faculty members is appointed by the 
Department Chair to gather and evaluate data for each candidate’s performance in the areas 
of teaching, research, and service; it also solicits evaluation letters from professional 
colleagues outside the University. The ad hoc committees will also solicit via  email or 
campus mail from all Physics and Astronomy graduate students their opinion(s) of the P and 
T candidate in question and have the graduate students send their comments to the graduate 
student representatives of the Department Assembly who will forward a summary of these 
comments, with names of commenters removed if requested, back to the respective P and T 
committee.  The P and T committee will take these comments into consideration in 
formulating their report to the Department on the candidate. The ad hoc committee carries 
out its business during the summer and early fall and then presents its report to the 
Department faculty who vote on whether or not to recommend promotion or tenure. Only 
faculty with rank above that of the candidate participate in the deliberations for the 
promotion of a given candidate. 

Criteria for Promotion and Tenure.  Candidates for tenure or for promotion to the rank of 
Associate Professor are required to demonstrate excellence in the three traditional areas of 
Teaching, Research, and Service. The entire post-doctoral history of the candidate is taken 
into consideration, with emphasis on work done while at KU. Excellence in research is 
judged on the basis of publications in refereed journals, other technical publications, 
externally funded research grants, professional reputation as reflected in letters from 
colleagues, as well as other professional activities. Teaching refers to both the traditional 
classroom setting, the education of students working on research projects, and other 
individualized instructional activity; elements used in the evaluation include peer reviews, 
and student evaluations. Service is evaluated on the basis of contributions made to the 
University, to the local community, and at the national or international level. 

Candidates for promotion to Professor are judged by the same general criteria described 
above. Candidates are expected to have sustained the productivity shown in earlier years, to 
have displayed distinction and maturity in their work, and to have established an international 
reputation in their field. 
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Executive Summary:  Department of Physics and Astronomy 
 

Mission 
 
Physics and Astronomy are the oldest of the natural sciences. Physics provides the 
foundation for all other science and engineering fields. The Department has an essential 
role in educating students from many disciplines. Our faculty is deeply committed to both 
teaching and research. We believe the success of our educational mission at both the 
undergraduate and graduate level depends on the strong faculty research effort.  At the 
undergraduate level we offer B.A. and B.S. degrees in both physics and astronomy.  In 
conjunction with the School of Engineering, we also offer a B.S. degree in Engineering 
Physics.  At the graduate level, we offer M.S. and Ph.D. degrees in physics.  Students at 
all levels get involved in research related to fundamental questions about the natural 
world. 
 
Faculty 
 
The Department currently has 24 faculty members who are involved in a wide range of 
research projects that can be roughly divided into three organizing themes.  The applied 
physics group explores questions of condensed matter physics and biophysics, including 
questions that need to be answered to develop next generation solar cells for renewable 
energy generation and to develop the basic circuit elements needed for future quantum 
computers.   The High Energy and Nuclear Physics groups are exploring foundational 
questions concerning the nature of matter and energy.  The Astronomy, Astrophysics, and 
Space Science programs are exploring topics such as the origin, evolution and fate of the 
Universe, galaxy formation and evolution, plasma physics in a wide range of energy and 
density as it relates to stellar and solar system processes, and the effects of extra-solar 
events on the Earth’s biosphere.   Our faculty members are pursuing interdisciplinary 
programs that involve collaborations with researchers in biology, chemistry, 
pharmaceutical chemistry, geology, math, and engineering. The department’s research 
programs generated $3.6M in external grant funding in FY2010. All members of the 
faculty encourage undergraduate involvement in their research programs.   About 1000 
students each term learn about basic physics or astronomy through one of our 
introductory course taught by tenured or tenure-track faculty members. 
 
Bachelor’s Degrees (B.A., B.S.) 
 
The Department offers B.A. degrees in Astronomy and Physics and B.S. degrees in 
Astronomy, Physics and Engineering Physics.  Degrees in Astronomy and Physics are 
granted through the College of Liberal Arts and Sciences.  Engineering Physics degrees 
are granted through the School of Engineering.  The Physics B.S. degree has been split 
into a “pre-professional” option for students intending to pursue advanced studies in the 
discipline and a “interdisciplinary” track for students who may be training to be high 
school teachers, law students, medical students, or students looking for graduate training 
in interdisciplinary fields. As common with most undergraduate physics and astronomy 
programs across the country, the number of undergraduate majors is modest, with an 



average of 6.5 degrees granted per year during the past eight years.  This reflects the rigor 
of the curriculum.  The quality of our undergraduate majors is exceptional, with our 
average ACT score for majors typically the highest at the University. Our students have 
been very competitive in the competition for national Goldwater Scholarships.  Last year 
our undergraduate enrollment significantly surpassed our long-term average after a low in 
Fall 2008. 
 
Master’s Degree (M.S.) 
 
The Department offers a Masters of Science degree in physics.  This degree will allow a 
student to teach in some high school or community college settings, work in industry, or 
branch off into many other endeavors.  However, the degree program does not guarantee 
the skills needed to pursue independent research in physics.  The department does not 
actively recruit students into this degree program, but recognizes that individuals might 
have long-term career goals where this is the appropriate level of training. 
 
Doctoral Program (Ph.D.) 
 
The wide-ranging research interests of the faculty allow us to attract students with very 
diverse interests.   Typically, all of our doctoral students are supported through either a 
teaching or research assistantship, or by a doctoral fellowship.  We graduate about three 
Ph.D.’s a year, which, as with our undergraduate degree count, is very close to what is 
found nationally.   The 2010 National Research Council Survey reports that our 
department’s doctoral program in physics ranked in the top third of AAU Public and Big 
12 universities for its research productivity.  Our students graduating with this degree 
typically find jobs in academia, national laboratories, or industrial settings. 
 
Changes as a Result of the Review Process 
 
Our program received a very positive review by an external panel in Spring 2008.  This 
panel did, however, make a number of observations and suggestions that we are 
attempting to follow. They recommended increasing the size of the department, with 
attention to specific areas of research and the overall diversity of the faculty.  Our newest 
hire, who will start in the Fall, 2011 term, is a woman working in renewable energy 
research, an area identified by the committee for expansion.  The review team 
encouraged us to pursue several directions that we had already implemented to increase 
our undergraduate enrollments.  These include the multidisciplinary track in physics, an 
undergraduate seminar that is taken by all prospective majors in their first year at KU, 
and the UKANTEACH program.   We believe these efforts are having an effect based on 
our increasing enrollments over the past few years.  For the graduate program the 
recommendation was for more aggressive recruitment, particularly for students from 
local undergraduate institutions.   We now have a speaker program that targets local 
schools where faculty members offer to give talks and meet with students.   Recruiting 
high caliber graduate students is a challenge and we are continuously exploring ways for 
improvements.   
 



Overall Evaluation 
Our overall self-evaluation of each of our degree programs is “very good.”  As 
recognized by our external review team, we have a very strong program, but also a very 
small program in terms of overall faculty count.  Our size hinders our effort to be 
recognized as “exceptional.” The undergraduate program attracts exceptionally talented 
students and many of these students go on to leading programs in physics and astronomy 
at the graduate level.  Students receiving masters degrees in physics have very strong job 
prospects in many different areas.   This is particular true of domestic students who are in 
very high demand by Department of Defense contractors.   Our Ph.D. graduates have an 
even broader range of job prospects, with many continuing in their area of doctoral 
research as postdoctoral researchers, followed by positions in government laboratories or 
academia.  The strength of our programs derives from the close interactions of faculty 
and students. 
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