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ACADEMIC AFFAIRS COUNCIL 
 
 

AGENDA ITEM: 4.A.3 
 

DATE: November 13, 2008 
 

****************************************************************************** 
 
SUBJECT:  New Program – SDSMT/SDSU/USD MS in Physics 
 

SDSM&T, SDSU and USD have submitted a proposal to offer the M.S. in Physics. The 
Board approved an intent to plan in May 2008. Each university will confer the degree and the 
universities will cooperate on implementation.  A DSU faculty member will contribute through 
adjunct teaching and service on student committees.  SDSM&T, SDSU and USD do not request 
new State resources or additional student fees or charges, or additional facilities to implement or 
maintain the proposed program.* 
 

The proposed programs support the 2010 Initiative (Secure Homestake Mine for use as 
an underground science laboratory; Develop research and technology infrastructure) and the 
2010 Education Initiative (Double the number of persons ages 25 and older engaged in 
postsecondary education; Achieve the national average of people with graduate degrees, moving 
from 6.5 to 9.4 percent.) 
 

Dr. Gough identified an external reviewer. Dr. Susan N. Coppersmith, University of 
Wisconsin-Madison, is scheduled to interview faculty and administrators in Sioux Falls on 
November 14.  As usual, SDSM&T, SDSU and USD will have an opportunity to revise the 
proposal using the external reviewer’s report.  The revised version will be provided to the Board 
along with Dr. Coppersmith’s report. 
 
------------------------------------------------------------------------------- 
*In its FY10 budget request, the Board included three “Budget Items for Future Consideration.”  
One of these was a USD Ph.D. in Physics. The Board did not request resources for a Ph.D. in 
Physics. 
 
 
 
 
 
 
 
****************************************************************************** 

RECOMMENDED ACTION 
  

Provide any comments and concerns to Dr. Gough for the COPS memorandum.   
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South Dakota Board of Regents 
New Graduate Degree Program 

 
Universities:  SDSM&T, SDSU, USD 
Proposed Graduate Program: Master of Science in Physics 
Degree: Master of Science 
    Existing or New Degree(s): None 
Intended Date of Implementation (term): Fall 2009 
Proposed CIP code:  
University Departments  Physics 
University Division  
 

University Approval 
 
To the Board and the Executive Director: I certify that I have read this proposal, that I believe it 
to be accurate, and that it has been evaluated and approved as provided by university policy. 
   
Robert Wharton   
President of the University – SDSM&T  Date 

 
David Chicoine 

  

President of the University - SDSU  Date 
 
James W. Abbott   
President of the University - USD  Date 
 
After approval by the President, a signed copy of the proposal should be transmitted to the Executive 
Director. Only after Executive Director review should the proposal be posted on the university web site 
and the Board staff and the other universities notified of the URL. 
 
 
1.  What are the purposes of the proposed program? 
 
The proposed program is strongly supportive of the mission and tradition of the South Dakota 
regental universities to provide very high quality science and engineering education and will 
advance three outcomes of the State’s 2010 Initiative.  Additionally, this program will enable the 
State of South Dakota to fully participate in and benefit from the educational and economic 
opportunities generated by the creation of a Deep Underground Science and Engineering 
Laboratory (DUSEL) at the Homestake mine in Lead, South Dakota.   
 
The South Dakota School of Mines & Technology, South Dakota State University and The 
University of South Dakota request authorization to offer an MS degree in Physics. In addition to 
the three Regental schools making this request, Dakota State University will contribute to the 
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program via adjunct teaching and thesis committee assignments for a faculty member with 
expertise in theoretical nuclear physics.  
 
The program will provide advanced training in experimental and theoretical physics and foster a 
high degree of collaboration among regental institutions, neighboring state institutions, and 
leading institutions world wide.   
 
While degree candidates may pursue specialized research foci based on the research expertise of 
individual faculty members, the most significant goal of the program is to focus on research 
areas germane to the needs and special resources of the Deep Underground Science and 
Engineering Laboratory (DUSEL).  Examples of specialized research areas that creation of the 
lab make feasible and fruitful include nuclear/particle physics and particle astrophysics involving 
next-generation neutrino detection; double beta-decay, dark matter searches and gravitational 
wave detection experiments, as well as condensed matter physics concentrating on novel low 
background radiation materials and devices.  The program has the subsidiary goal of 
strengthening the capability of the departments to take advantage of physics related STEM 
opportunities that either currently exist or may arise in the future.  Examples include possible 
expansion of current work with EROS and NASA and possible exploitation of current national 
interest in photovoltaics, nuclear energy, renewable energy resources, etc. 
 
Without advanced academic programming in physics, the State will be limited in its ability to 
take advantage of physics STEM opportunities that currently exist or may arise.  In particular, 
the State’s participation in the DUSEL may be limited to the role of facilitating the research and 
educational outreach associated with the lab and staffing lab operations and infrastructure 
development.   
 
A graduate program in physics designed with the special needs and resources of DUSEL in mind 
will attract new faculty members and students who will collaborate with colleagues from around 
the nation and the world in the activities of the Laboratory.  The proposed program will 
strengthen South Dakota’s profile as a provider of first-class graduate education and will produce 
graduates who can generate regional entrepreneurial ventures and compete for research positions 
associated with the Laboratory.  In summary, to fully participate and collaborate, we need the 
further development of our human capital that the creation of a graduate program would entail. 
 
Undergraduate education and educational outreach will be strengthened by expanding, 
advancing, and coordinating Regental faculty expertise in physics.  World-class scientists—and 
the top-notch students they attract—will find active and capable collaborators in our faculty.  
Visiting scientists can be hosted as a means of improving our educational offerings in physics at 
all levels and more closely associating research activities at the Laboratory with the Regental 
institutions.  Master’s-level and even undergraduate students will be able to participate in 
scientific research and to serve as interns at the Laboratory.  
 
Direct and indirect economic benefits arise from any vast and complex scientific research 
endeavor on the order exampled by DUSEL.  New experiments require the development of new 
instrumentation, materials, procedures, and techniques.  While the precise spin-off companies 
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and commercial products engendered by the Laboratory cannot be cited, the phenomenon of 
creation associated with such undertakings is generally acknowledged.  To contribute to and 
participate in the economic effects of DUSEL and other initiatives, we need to build intellectual 
capacity.   
 
The State’s own 2010 Initiative reflects the educational and intellectual capacity-building goals 
cited above.  Outcome 2B of the 2010 initiative is to raise to at least 30th the national ranking for 
South Dakota in receipt of external funding from the National Science Foundation (NSF).  
Outcome 3C is to develop research and technology infrastructure at our universities, particularly 
in instances where commercial products will result.  Lastly, development of the proposed 
program will support the 2010 outcome of achieving the national average for the State of the 
percentage of the population earning a graduate degree. (See http://www.2010initiative.com for 
more information.) 
 
 
2.  Rationale 
 
A.  If a new degree is proposed, what is the rationale?
 
No new degree is requested.  SDSMT, SDSU, and USD are all authorized to offer the Master’s 
of Science degree. 

 
B.  What is the rationale for the curriculum? 

 
The design and goals of the proposed program are based on the needs of the national laboratory, 
the expertise of the current faculty, and the design of Master’s programs in physics at exemplar 
institutions nationwide.   
 
The research focus of DUSEL scientists working in physics will be particle astrophysics; 
therefore, we need the capacity to prepare graduate students in the areas of nuclear and particle 
physics, which are the academic specialties from which particle astrophysics derives. 
 
Currently, SDSM&T has faculty expertise in condensed matter physics; USD has faculty 
expertise in condensed matter physics, statistical physics, and nuclear and particle physics; 
SDSU has faculty members with expertise in condensed matter physics, nuclear and particle 
physics, photonics, gravitational physics, and optical systems; and DSU has a specialist in 
theoretical nuclear physics. 
 
By coordinating and strengthening faculty expertise through offering the proposed program, the 
State will be able to fully utilize and expand the intellectual capital resident in our public 
university system. 
 
The six new courses to be created as part of the proposed program are in the areas of 
Mathematical Physics, Condensed Matter Physics, Nuclear and Particle Physics, Astrophysics 



SDSM&T M.S. in Physics 
SDSU M.S. in Physics 
USD M.S. in Physics 
 

11-08AAC_4.A.3_new_prog_M-S-U_physicsPage 5 of 24 Last printed 11/4/2008 3:11:00 PM 

and Cosmology, and Quantum Field Theory.  The field theory class provides the necessary 
framework for advanced training in physics.   
 
The design of the proposed program is based on the curriculum of graduate programs in physics 
offered by leading institutions nationwide.  This point is explained further in Section C below. 

 
 

C.  Demonstrate that the curriculum is consistent with current national standards. 
Complete the tables below and explain any unusual aspects of the proposed curriculum. 

 
Six leading graduate programs in physics in the U. S. were studied in the course of designing the 
proposed program (consult list below).  The canon of topics within the discipline of physics is 
very traditional and well established, and the Core Courses listed in Section D below reflect this 
well established canon.  Similarly, the electives listed in Section D mirror those found in the 
programs of study at the institutions listed below.   

 
The program structure of 19 core requirements, 6 to 16 electives (depending on option), 
completion of a thesis or research papers, and a capstone written and oral examination is also 
very well established, traditional, and emulates the program designs of the exemplar programs 
studied. 

 
The institutions and curricula studies in designing the proposed program are as follows: 

 
University of California at Berkeley 
http://www.physics.berkeley.edu/ 
 
Washington University 
http://www.physics.wustl.edu/ 
 
State University of New York, Buffalo 
http://www.physics.buffalo.edu/grad/ 
 
University of Minnesota 
http://www.physics.umn.edu  
 
University of Illinois Urbana/Champaign 
http://www.physics.uiuc.edu/ 

 
University of Pennsylvania 
http://dept.physics.upenn.edu/graduate/ 
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D.  Summary of the Degree (modify table as needed) 
 

Master of Science in Physics  
 
Required course work in physics along with elective courses selected from other disciplines such 
as Mathematics, Computer Science, Chemistry and Engineering support a number of career 
options in industry, education and applied research.  Graduates with this degree may also pursue 
a Ph.D. degree in physics.  Areas of research concentration include astrophysics, gravitational 
physics, remote sensing, image processing, condensed matter, materials science, nuclear physics, 
and theoretical physics. 
 
Available Options for Degrees: A (thesis) and B (non-thesis) and on the SDSU campus C 
(Coursework). Option A requires a thesis based on research, while Option B substitutes 
additional coursework and a research paper/project for the thesis requirement. At SDSU, Option 
C substitutes further additional coursework in lieu of the research paper/project of option B.  The 
non-thesis options are deemed appropriate for students who do not require Ph.D. preparation in 
physics in order to be successful in their careers.  Examples of career tracks not requiring study 
in physics beyond the Master’s level include medical physics, science education at the k-12 and 
“community college” level as well as various industrial applications.  While deemed less 
appropriate for students advancing to doctoral study in physics, the non-thesis options are a 
viable and even preferred course of study for some students. 
 
Students should expect that completion of an M.S. degree take two academic years of full-time 
study.  
 

M. S. Physics   Option A  Credit Hours Percent 
Required  Core Courses 19 59 
Electives 6 16 
Thesis 7 25 

Total 32 hours 100% 
   

M. S. Physics    Option B  Credit Hours Percent 
Required Core Courses 19 54 
Electives 11 34 
Research/Design Paper 2 6 

Total 32 hours 100% 
   

M. S. Physics    Option C (SDSU only) Credit Hours Percent 
Required Core Courses 19 54 
Electives 16 46 
Thesis - 0 

Total 35 hours 100% 
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Required Core Courses 
 

Prefix Nmbr Course Title New* Hours 
PHYS 751 Classical Mechanics N 3 
PHYS 721 Electrodynamics I N 3 
PHYS 723 Electrodynamics II N 3 
PHYS 771 Quantum Mechanics I N 3 
PHYS 773 Quantum Mechanics II N 3 
PHYS 743 Statistical Mechanics  N 3 
PHYS 590 Graduate Seminar N 1 
  Subtotal  19 

 
Electives (Provide the number of elective hours and list new courses) 

Prefix Nmbr Course Title New* Hours 
PHYS 435 Introduction to Nuclear Engineering N 3 
PHYS 533 Nuclear and Elementary Particles N 3 
PHYS 539 Solid State Physics N 3 
PHYS 549 Science of Solids N 3 
PHYS 569 Photonics N 3 
PHYS 581 Mathematical Physics N 4 
MES 603 Condensed Matter Physics N 4 
PHYS 683 Mathematical Physics II Y 3 
PHYS 691 Special Problems N 1-3 
PHYS 692 Special  Topics N 1-3 
PHYS 739 Advanced Solid State Physics I Y 3 
PHYS 749 Advanced Solid State Physics II Y 3 
PHYS 775 Tensors and General Relativity N 3 
PHYS 779 Group Theory in Quantum 

Mechanics 
N 3 

PHYS 781 Nuclear and Particle Physics Y 3 
PHYS 783 Quantum Field Theory Y 3 
PHYS 785 Astrophysics and Cosmology Y 3 
PHYS 787 Research N 1-9 
PHYS 788 Research or Design Paper N 1-9 
PHYS 791 Independent Studies N 1-4 
PHYS 792 Topics N 1-4 
PHYS 798 Thesis N 1 - 12 
     

* New: Y = yes, N = no.  
Other courses from other departments would be allowed as electives with approval from the local 
departments and graduate schools             
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Graduates of the proposed program will be expected to demonstrate competency in the following 
areas relevant to their program of study. Descriptions of the competency areas are matched with 
the courses which will provide the knowledge and competency (see the table Appendix A). 
Course marked with * in the table (Appendix A) are in the common core and therefore insure 
competency in the areas where listed.  Competency in items 5, 6 and 7 would apply only to 
students who specialize in one of those areas. 
 
1.  Knowledge and competency in a spectrum of graduate level mathematical techniques 
appropriate for quantitative work in physics at the professional research/academics level 
2.  Knowledge and competency in the basic mathematical formalisms and physical laws used to 
describe classical interactions at the particle and field level. 
 
3.  Knowledge and competency in quantum theory (QT).  Students should understand the 
postulates of QT and understand the proper interpretations of experiments in the framework of 
QT. 
 
4.  Knowledge and competency in methods of statistical mechanics used to describe microscopic 
and mesoscopic phenomena. 
 
5.  Knowledge and competency in current models and theories of nuclear and particle physics. 
 
6.  Knowledge and competency in current models and theories of general relativity, astrophysics 
and cosmology 
 
7.  Knowledge and competency in current models and theories of condensed matter physics 

 
B.  What national instruments (examinations) are available to measure individual student 
achievement in this field? 
 
None 
 
C.  How will mastery by individual students be demonstrated? Describe the specific 
examinations or processes to be used. This is to include external measures.1 What will 
be the consequences for students who do not demonstrate mastery? 
 
The curriculum of the proposed program is rigorous; students must complete 32-35 units of 
credits, approved by the departmental advisor, with passing grades and an overall B average or 
better.  
 

                                                 
1 What national examination, externally evaluated portfolio or student activity, etc will be used to verify that 
individuals have attained a high level of competence and identify those who need additional work? 

3.  Student Outcomes & Demonstration of Individual Achievement 
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Mastery of the material is ensured in the course of working with the departmental advisor to 
complete the course work, and the thesis or research papers (depending upon degree option) and 
via performance on the capstone written and oral examinations. 
 
Adequate preparation of students following the thesis option is ensured by the requirement that 
the thesis cover original research and followed by a satisfactory oral defense of the thesis. The 
purpose of these requirements is to ensure that students with the potential to pursue the Ph.D. in 
physics or related field are well prepared.   
 
In the absence of external accrediting agencies for physics, we will incorporate external 
measures of quality in student learning by involving visiting professors in the evaluation of the 
capstone oral and written examinations, in review of theses and by peer reviewed publication of 
research whenever possible. Successful placement of graduates of the program into recognized 
physics or allied Ph.D. programs or into allied MS programs or into the workforce will provide a 
further measure of the quality of the program. 
 
Students who exhibit unsatisfactory performance on the capstone examinations may appeal for a 
second attempt.  Such appeals will be evaluated and acted upon, as appropriate, by a committee 
of program faculty members. 
 
 
4.  What instructional approaches and technologies will be used to teach courses in the 
program? This refers to the instructional technologies used to teach courses and NOT the 
technology applications students are expected to learn. 
 
Instructional technologies for on-campus instruction include the standard classroom lecture 
delivery technologies and possible distance modes for delivery of course materials to students at 
other institutions. In addition, the facility of the DUSEL (and the field-trip and internship 
possibilities it creates) will be fully exploited in order to incorporate hands-on learning 
opportunities. 
 
An opportunity to expand the diversity of courses through distance delivery may open up as the 
offer articulated in the Memorandum of Understanding between UC-Berkeley and the SD BOR 
to provide Internet-based courses to students at SDSM&T, SDSU and USD is followed up on. 
 
 
5.  Did the University engage any developmental consultants2 to assist with the development 
of the curriculum? Were any professional or accrediting associations consulted during the 
development of the curriculum? What were the contributions of the consultants and 
associations to the development of curriculum? See also section 11 below. 
 

                                                 
2 Developmental consultants are experts in the discipline are hired by the university to assist with the development 
of a new program (content, courses, experiences, etc). Universities are encouraged to discuss the selection of 
developmental consultants with Board staff. See section 11 below. 
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The informal and unpaid advice of the professional physicists listed below was secured in the 
development of the curriculum.  These physicists have agreed to provide ongoing guidance to the 
consortium in the implementation of the proposed program.  They are as follows: 
 

• Dr. Athos Petrou, Professor of Physics, State University of New York at Buffalo 
• Dr. Mark Conradi, Professor of Physics, Washington University 
• Dr. Walter Lambrecht, Professor of Physics, Case Western Reserve University 
• Dr. Ken Lande, Professor of Physics, University of Pennsylvania 

 
6.  Are students in the program expected to be new to the university, redirected from other 
programs or both? Complete the table and explain how the estimates were developed. 
 
South Dakota School of Mines & Technology 
There will be a mixture of new and redirected students. Approximately two to four students are 
expected to be enrolled in the first year and two to four students on average would join the 
program annually thereafter. A full-time student would take four semesters to complete the 
program, although this is somewhat dependent on the nature of the thesis research undertaken. 
We anticipate a steady-state production of two to four graduates from this program each year. 
 
South Dakota State University 
Some students currently enrolled in the MS in Engineering program will be redirected into the 
new standalone MS in Physics program once approved. It is anticipated that this change will 
enhance the visibility of our graduate education in Physics and enrollment will increase to three 
to four new students per year and two to four graduates per year. 
 
University of South Dakota 
Students will be new to the University of South Dakota. Given the current size of the Physics 
faculty at USD, the M.S. program would have a steady-state population of two to three students 
 
 

 Fiscal Years* 
Estimated Enrollments, Credit Hours & Graduates 1st 2nd 3rd 4th 

SDSM&T FY10 FY11 FY12 FY13 
Redirected from other programs, fall 2 0 0 0 
New to the university, fall 1 2 2 2 
Continuing students, fall 0 1 2 2 

Total fall enrollment 3 3 4 4 
Credit hours, fiscal year 54 54 72 72 
Graduates, fiscal year 2 1 2 2 
 

 Fiscal Years* 
Estimated Enrollments, Credit Hours & Graduates 1st 2nd 3rd 4th 

SDSU FY10 FY11 FY12 FY13 
Redirected from other programs, fall 2 0 0 0 
New to the university, fall 1 1 2 2 
Continuing students, fall 0 1 1 2 

Total fall enrollment 3 2 3 4 
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Credit hours, fiscal year 54 36 54 72 
Graduates, fiscal year 2 1 1 2 
 

 Fiscal Years* 
Estimated Enrollments, Credit Hours & Graduates 1st 2nd 3rd 4th 

USD FY10 FY11 FY12 FY13 
Redirected from other programs, fall 0 0 0 0 
New to the university, fall 1 1 2 1 
Continuing students, fall 0 1 1 2 

Total fall enrollment 1 2 3 3 
Credit hours, fiscal year 18 36 54 54 
Graduates, fiscal year 0 1 1 2 

 
USD’s numbers are based on the number of current faculty at the institution, but numbers may 
increase if proposed research investment positions are allocated to the physics program at USD.  
 

 Fiscal Years* 
Estimated Enrollments, Credit Hours & Graduates 1st 2nd 3rd 4th 

Totals FY10 FY11 FY12 FY13 
Total fall enrollment, all universities 7 7 10 11 
Total FY credit hours, all universities 126 126 180 198 
Total FY graduates, all universities 4 3 4 6 
* Do not include current fiscal year. 
** This is the total number of credit hours generated by students in the program in the required or elective 
program courses. The same numbers are used in Appendix B – Budget. 

 
7.  If program accreditation is available, identify the organization and explain whether 
accreditation is required or optional, the resources required, and the University’s plans 
concerning the accreditation of this program. 
 

None 
 
8.  Does the University request any exceptions to any Board policy for this program? 
Explain any requests for exceptions to Board Policy. If no exceptions are requested, enter 
“None.” 
 

None 
 
9.  Program Delivery 
 
A.  Does the University request authorization to deliver this entire program at any off-
campus locations? If yes, list location(s) and intended start date(s). 

 

None 
 

B.  Does the University request authorization to deliver this entire program by distance 
technology? If yes, identify delivery method(s) and intended start date(s). 

 

None 
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C.  Include off-campus tuition and site or delivery costs in the next section and in 
Appendix B. If off-campus or distance delivery authorization is not requested, enter “None.” 
 

South Dakota School of Mines & Technology 
Off-campus No 
Distance delivery No 
 
South Dakota State University 
Off-campus No 
Distance delivery No 
 
University of South Dakota 
Off-campus No 
Distance delivery No 
 
 

10.  Costs, Budget and Resources 
 
A.  Explain the amount and source(s) of any one-time and continuing investments in 
personnel, professional development, release time, time redirected from other 
assignments, instructional technology & software, other O&M, facilities, etc needed to 
implement the proposed program. Address off-campus or distance delivery separately. 
Provide the budget as Appendix B. 
 
South Dakota School of Mines & Technology 
 
SDSM&T does not request new State resources or additional student fees or charges, or 
additional facilities to develop, implement, or maintain the proposed program. The SDSM&T 
budget is provided as Appendix B-1. It is expected that the graduate students will be supported 
from external grants, with the physics department currently funded by DoD, NSF, and NASA.  
The physics program may also request some additional teaching assistantships.  
 
South Dakota State University 
 
Delivery of this program is anticipated to require 0.75 FTE's in year one; ramping up to 1.5 
FTE's in year four.  The current base funding of 7 faculty FTE's provides ample room to 
accommodate the needs of the proposal.  Particularly in view of the fact that the SDSU Physics 
Department currently offers a MS degree in Engineering with Physics Emphasis which currently 
consumes approximately 0.75-1.5 FTE's depending on student demand.  The effect of this 
proposal is to convert that degree into a MS in Physics.  Consequently the existing infrastructure 
allows SDSU to avoid requesting new State resources, additional student fees or charges, or 
additional facilities to develop, implement, and maintain the proposed program.  The department 
is budgeted $57k for GTA positions of which we fund 10 positions at an average of $6.2k per 9 
month stipend.  Details may be found in the SDSU budget provided in Appendix B-2. 
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University of South Dakota 
 
USD does not request new State resources or additional student fees or charges, or additional 
facilities to develop, implement, or maintain the proposed program. The USD budget is provided 
as Appendix B-3. Support for graduate students is expected to come from external sources, with 
one faculty member holding a three-year NSF grant from which personnel funds may be 
redirected to provide research assistantships for graduate students.  The physics program may 
also consider a request for allocation of teaching assistantships to physics, particularly as 
increased enrollment in undergraduate general education courses may support additional 
instructional FTE in physics. Akeley-Lawrence Science Center will undergo renovation as part 
of the BOR Science Facility Upgrade project which will improve the research infrastructure 
available to students in the graduate program.  
 
 
11. Board Policy 2:1: “Proposals for new graduate programs shall be evaluated by 
independent consultants retained by the Board.”  Provide the names, telephone numbers, 
and URLs of professional organizations, accrediting bodies, and journals (editors) who 
may be able to assist the Board staff with the identification of consultants.   
 
There are no accrediting bodies for U. S. graduate programs in physics.  Professional 
organizations which could assist in identifying external reviewers include the American Institute 
of Physics (AIP) and AIP member societies; the American Physical Society (APS) and the 
American Association of Physics Teachers (AAPT). 
 
American Institute of Physics (AIP) 
One Physics Ellipse 
College Park, MD  20740-3844 
301-209-3100 
www.aip.org 
 
American Physical Society (APS) 
One Physics Ellipse 
College Park, MD  20740-3844 
301-209-3200 
www.aps.org 
 
American Association of Physics Teachers (AAPT) 
One Physics Ellipse 
College Park, MD  20740-3844 
301-209-3300 
www.aapt.org 
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12. Additional Information. Additional information is optional. Use this space for information 
not requested above.  Limit the number and length of additional attachments.  Identify with 
capital letters.  Letters of support are not necessary and are rarely included with Board 
materials.  In some cases, response to questions from the Board or the Executive Director may 
be provided as appendixes to the original proposal.  This item may be deleted if it is not used. 
 
 
 

Articulation of Department Offerings of the MS in Physics 
 
Each university is requesting authorization to offer the Master’s of Science in Physics degree; 
therefore, a student can elect to be degree seeking at any one of the three institutions.  Delivery 
of the curriculum will be managed by the three physics departments at SDSM&T, USD and 
SDSU, with the parties involved agreeing which courses are to be offered and by whom 
following a multi-year plan and according to the processes already successfully used in offering 
the undergraduate curriculum in physics. 
 

MS Physics Program Recruitment Plan 
 
The three Regental institutions starting this program will undertake a concerted effort to recruit 
students—most likely through shared web-based recruitment and advertising services—but will 
supplement joint efforts with individualized recruitment strategies based on the unique resources 
and additional program offerings at each institution:  
 
South Dakota School of Mines & Technology 
As the lead institution in this proposal, the chair of the physics program will investigate for 
consideration by the three departments the usefulness of the following recruitment services and 
tools: 

• The EMAS enrollment management software (http://www.emaspro.com) is used by 
SDSM&T to manage and customize communications with potential students and may 
have application in graduate recruitment for the consortium. 

• The web services of the IE Group (www.theeigroup.com), which include the 
www.GradSource.com site and the www.CollegesintheUSA.com site, are used in 
graduate recruitment by SDSM&T.  Their usefulness by the consortium will be explored. 

• The web services of Hobsons (http://www.hobsons-us.com/graduate ), which include the 
http://www.toeflaccess.org site and the www.gradview.com site, are used in graduate 
recruitment by SDSM&T. Their usefulness by the consortium will be explored. 

• The web site http://www.GradschoolShopper.com is a new electronic project of the 
American Institute of Physics.  It is designed to be a comprehensive online source for 
researching graduate programs in the physical sciences, engineering and related fields 
and the information it contains is aligned with the printed directory published yearly by 
the Graduate Programs Book in Physics, Astronomy, and Related Fields.  We anticipate 
that this recruitment medium will be particularly useful to all three departments. 
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• Lastly, the departments will jointly develop information about the program to be posted 
at the special billboards available at the March and April meetings of the American 
Physical Society.  This venue is an effective means of advertising our program to 
research-oriented potential students and faculty.  

 
South Dakota State University 
Recruitment services and tools used in graduate recruitment at SDSU will be explored for 
application in building enrollment in the proposed program and discussed by the management 
team. In particular, the SDSU Physics Department will take advantage of AIP services 
(American Institute of Physics) mentioned above as well advertising possibilities that exist 
within relevant professional societies; e.g. APS (American Physical Society) and AAPT 
(American Association of Physics Teachers). 
 
University of South Dakota 
Recruitment services and tools used in graduate recruitment at USD will be explored for 
application in building enrollment in the proposed program and discussed by the management 
team. 
 
Factors to be considered in the implementation of recruitment plan 
 
The Physics Departments plan to maximize their efforts in Internet-based recruitment because of 
the ubiquitous reliance of potential students on the medium and because the recruitment pool for 
the Physics as well as other Natural Sciences is international in scope.  
 
We will coordinate the information architecture (and potentially the layout and design) of the 
program web sites at each of the institutions involved in order to make the finding and cross-
referencing of information easier for prospective and current students. 
Peterson's Guide for graduate and professional studies is another potential means of 
advertisement and recruitment that will be explored.   
 

MS Physics Program management 
 
The institutions proposing this Master’s in physics program have successfully managed a 
cooperative baccalaureate program in physics since 1996. The small size of program faculties, 
our long-standing success with working together to offer multiple courses in the major each year 
by rotating the institution from which the course originates, and our tradition of meeting each 
year in Chamberlain to do yearly planning, speaks to the effectiveness of current management 
structures. If after some initial period of operating, the departments find that having a more 
formalized management structure is advisable for the graduate program, we will institute one.  
 
To strengthen and build enrollment and the program curriculum, we will utilize several 
strategies: 
 
1) The departments will hold a planning and coordination meeting in Chamberlain upon 

approval of the program. 
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2) The opportunities detailed in the Memorandum of Understanding between UC-Berkeley and 
the SD BOR for offering courses over the internet to students at SDSM&T, SDSU and USD 
will be followed up on. As the new program proposed ‘ramps up,' having this arrangement in 
place will enrich the curricular offerings and benefit researchers at DUSEL, as their students 
could enroll in classes during extended visits to DUSEL. 

3) The departments will collaborate closely to design the new classes so they can be utilized by 
existing students in several of the physical science-based M.S. and Ph.D. programs on the 
SDSM&T, SDSU, and USD campuses.  This will ensure sufficient enrollment in courses and 
will significantly improve the quality of these other programs by offering new courses and a 
new depth previously not possible. 

4) The departments will work diligently to establish a visiting scholars programs wherein one 
faculty involved in DUSEL activities will spend six to nine months (on sabbatical, for 
instance) in residence at SDSM&T, SDSU, or USD.  Current collaborations with Lawrence 
Berkeley National Laboratory, the University of California at Berkeley, Case Western 
Reserve University, and Colorado School of Mines, Los Alamos National Laboratory, and 
others will be utilized to initiate this process. This will connect the physics research faculty 
with DUSEL scientists and foster collaborative activities. 

 
Admission Requirements 

 
The following items have to be submitted by students who apply: 

• Completed application  
• Three letters of recommendation from parent institution instructors 
• General GRE scores  
• Official transcripts from all universities attended (Applicants must have at least a 3.0(B) 

grade point average in their undergraduate work.) 
• TOEFL scores (A minimum TOEFL score of 550 (on the paper-based test) or 213 (on the 

computer-based test) is required for international students from countries where English 
is not an official language.)
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Appendix A 
Individual Student Outcomes and Program Courses 

 Program Courses that Address the Outcomes 

Individual Student Outcome 
(Same as in the text of the proposal) 

PHYS  
533 

PHYS 
539 

PHYS 
549 

PHYS 
569 

PHYS 
581 

PHYS  
683 

PHYS  
721 

PHYS  
723 

PHYS  
739 

PHYS  
743 

PHYS  
749 

 

Knowledge and competency in a spectrum of graduate level 
mathematical techniques appropriate for quantitative work† 

    X X * 
X 

* 
X 

 * 
X 

  

Knowledge and competency in the basic mathematical 
formalisms and physical laws used to describe classical 
interactions at the particle and field level 

    X X * 
X 

* 
X 

 * 
X 

  

Knowledge and competency in quantum theory including the 
proper role of quantum in interpreting the results of 
experiments  

X X  X      * 
X 

  

Knowledge and competency in methods of statistical 
mechanics used to describe microscopic and mesoscopic 
phenomena 

 X  X     X * 
X 

X  

Knowledge and competency in current models and theories 
of nuclear and particle physics. 
 

X            

Knowledge and competency in current models and theories 
of general relativity, astrophysics and cosmology 

            

Knowledge and competency in current models and theories 
of condensed matter physics 
 

 X X      X * 
X 

X  

 



SDSM&T M.S. in Physics 
SDSU M.S. in Physics 
USD M.S. in Physics 
 

11-08AAC_4.A.3_new_prog_M-S-U_physicsPage 18 of 24 Last printed 11/4/2008 3:11:00 PM 

 

 
          

Individual Student Outcome 
(Same as in the text of the proposal) 

PHYS 
751  

PHYS 
771 

PHYS  
773 

PHYS 
775 

PHYS 
779 

PHYS 
781 

PHYS 
783 

PHYS 
785 

MES  
603 

PHYS 
798 

Knowledge and competency in a spectrum of graduate level mathematical 
techniques appropriate for quantitative work 

* 
X 

* 
X 

* 
X 

X X  X    

Knowledge and competency in the basic mathematical formalisms and physical 
laws used to describe classical interactions at the particle and field level 

* 
X 

         

Knowledge and competency in quantum theory (QT).  Students should understand 
the postulates of QT and understand the proper interpretations of experiments in the 
framework of QT. 
 

 * 
X 

* 
X 

 X X X  X X 

Knowledge and competency in methods of statistical mechanics used to describe 
microscopic and mesoscopic phenomena 

        X  

Knowledge and competency in current models and theories of nuclear and particle 
physics. 
 

 * 
X 

* 
X 

 X X X    

Knowledge and competency in current models and theories of general relativity, 
astrophysics and cosmology 

   X    X   

Knowledge and competency in current models and theories of condensed matter 
physics 
 

        X  

† Note: Since Physics is a mathematical science, any course listed under the required core or Electives (new or old) would contribute 
to this competency.  The courses listed above are merely the most significant in this regard.  
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Appendix B-1, Program Budget and Resources (SDSM&T) 

Fiscal Years 
1st 2nd 3rd 4th 

1. Assumptions Year: FY10 FY11 FY 12 FY 13 
Fall headcount* students 3 3 4 4 
Program credit hours* credit hours 32 64 48 48 
Estimated S & B Growth Rate % 4% 4% 4% 4% 
Faculty FTE, Instruction FTE 0.75 0.75 1.00 1.00 
Faculty FTE, Faculty Development FTE 0.13 0.13 0.13 0.13 
Average Faculty Salary & Benefits (FY) Note 1 $64,625 $67,210  $69,898 $72,694 
Other FTE FTE 0.20 0.20 0.20 0.20 
Average Other Salary & Benefits (FY) Note 2 $22,069 $22,952  $23,870 $24,824 
*Same numbers as in the text table. 

2. Program Budget (What is needed to operate the program?) 

Salary & Benefits, Instruction 
FTE x 
S&B $48,468 $50,407  $69,898 $72,694 

Salary & Benefits, Faculty Devel. 
FTE x 
S&B $8,401 $8,737  $9,087 $9,450 

Salary & Benefits, Other FTE 
FTE x 
S&B $4,414 $4,590  $4,774 $4,965 

Subtotal, S & B Sum S&B $61,283 $63,735  $83,759 $87,109 
O & M 
Equipment service, maintenance, and rental   $32 $64 $192 $576 
Telecom services (basic service)   $375 $750 $2,250 $6,750 
Office & educational supplies   $356 $712 $2,136 $6,408 
Printing, duplicating, and postage   $59 $118 $354 $1,062 
Travel   $319 $638 $1,914 $5,742 
            
Furniture (one time expense)   $2,800       
Computers (one time expense)   $4,000       
(add lines as needed)           

Subtotal, O & M Sum O&M $7,941 $2,282  $6,846 $20,538 
Capital Equipment           
(add as needed, revise sum formula)           

Total Program Budget  $69,224 $66,017  $90,605 $107,647 

3. Program Resources (Where will the resources come from?) 
Existing Courses to be Used (number) See Note 3         

          
Departmental Redirections   $69,224 $66,017  $90,605 $107,647 
Other University Redirections           
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New University Resources           
  Adjustment to base (growth > 4%)           
  Incentive funds           
  Grants and Contracts     $25,000      
  Self-Support Tuition rate x hours $0 $0  $0 $0 
  (add lines as needed)   $0 $0  $0 $0 

Total Resources sum $69,224 $91,017  $90,605 $107,647 

Over (Under) Budget subtract $0 $25,000  $0 $0 
(Explain in text or notes if budget exceeds resources) 

Notes: Insert or add notes as need to clarify table entries. 

1) Faculty Salary: Enter average salary in the box to the right. Explain the source of this average and the 
fiscal year. $62,139 
The average salary for an associate professor of physics as listed in the most recent Oklahoma Study is used here. 

2) 
Other Salary: Explain here which persons/positions were used to determine average. Identify fiscal 
year. If salaries vary greatly, add lines for different positions. $21,220 

3) 
It is not necessary to account for resources used to offer & update existing courses. Enter the number 
of courses. Account for the resources needed to develop and offer new courses for the program. 
Administration of the new program in place of teaching is a redirection.  The FTE and salary & 
benefits should be included as departmental or university redirection. 
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Appendix B-2, Program Budget and Resources (SDSU) 

Fiscal Years 
1st 2nd 3rd 4th 

1. Assumptions Year: FY10 FY11 FY 12 FY 13 
Fall headcount* students 3 2 3 4 
Program credit hours* credit hours 54 36 54 72 
Estimated S & B Growth Rate % 4% 4% 4% 4% 

Faculty FTE, Instruction 
FTE (see note 
4) 0.75 0.50 0.75 1.00 

Faculty FTE, Faculty Development FTE 0.13 0.13 0.13 0.13 
Average Faculty Salary & Benefits (FY) Note 1 $79,355  $82,529  $85,830 $89,264 
Other FTE FTE 0.20 0.20 0.20 0.20 
Average Other Salary & Benefits (FY) Note 2 $62,459  $64,957  $67,556 $70,258 
*Same numbers as in the text table. 

2. Program Budget (What is needed to operate the program?) 
Salary & Benefits, Instruction FTE x S&B $59,516  $41,265  $64,373 $89,264 
Salary & Benefits, Faculty Devel. FTE x S&B $9,919  $10,316  $10,729 $11,158 
Salary & Benefits, Other FTE FTE x S&B $12,492  $12,991  $13,511 $14,052 

Subtotal, S & B Sum S&B $81,928  $64,572  $88,613 $114,473 
O & M 
Equipment service, maintenance, and rental   $24 $25 $26 $27 
Telephone services (basic service)   $342 $356 $370 $385 
Internet connections   $999 $1,039 $1,081 $1,124 
Office & educational supplies   $200 $400 $600 $624 
Printing, duplicating, and postage   $300 $600 $900 $936 
Travel   $356 $370 $385 $400 
            
Furniture (one time expense)   $1,000       
Computers (one time expense)   $2,000       
(add lines as needed)           

Subtotal, O & M Sum O&M $5,221  $2,790  $3,361 $3,496 
Capital Equipment   $3,000  $3,000  $3,000 $3,000 
(add as needed, revise sum formula)           

Total Program Budget  $90,149  $70,362  $94,974 $120,969 

3. Program Resources (Where will the resources come from?) 
Existing Courses to be Used (number) See Note 3         

          
Departmental Redirections   $90,149  $70,362  $94,974 $120,969 
Other University Redirections           
New University Resources           
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  Adjustment to base (growth > 4%)           
  Incentive funds           
  Grants and Contracts           
  Self-Support Tuition rate x hours $0  $0  $0 $0 
  (add lines as needed)   $0  $0  $0 $0 

Total Resources sum $90,149  $70,362  $94,974 $120,969 

Over (Under) Budget subtract $0  $0  $0 $0 
(Explain in text or notes if budget exceeds resources) 

Notes: Insert or add notes as need to clarify table entries. 

1) Faculty Salary: Enter average salary in the box to the right. Explain the source of this average and the fiscal 
year. $76,303 
     The average FY09 salary for the five existing tenure track positions (3-Full, 1 Associate, 1 Assistant) 
      (Department Head salary averaged in at 9/11ths of actual) 

2) 
Other Salary: Explain here which persons/positions were used to determine average. Identify fiscal year. If 
salaries vary greatly, add lines for different positions. $62,459 
      Sum of FY09 senior secretary and fabrication technician wages 

3) 
It is not necessary to account for resources used to offer & update existing courses. Enter the number of 
courses. Account for the resources needed to develop and offer new courses for the program. Administration 
of the new program in place of teaching is a redirection.  The FTE and salary & benefits should be included 
as departmental or university redirection. 

There are 23 existing courses offered within the Physics Departments of the three institutions that will be and may be 
used for the program. This does not include existing courses that are taught by non-physics departments and may be 
used as electives.  The resources needed to develop and offer the new courses will be provided as needed (none of the 
new courses are in the required core) and will be provided from the savings that accrue due to the cooperative delivery 
of the courses between the three campuses following the current model used by the three campuses for delivery of 
many of their upper division courses and/or may come in part from delivery from Berkeley as articulated in the 
Memorandum of Understanding between UC-Berkeley and SD BOR. 

4) 
Assumed a total system ramp-up of instructional FTE's for the first four years of (1.5, 2, 3, 3.5).  This is different than 
the assumptions made on the SDSM&T budget. 
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Program Budget and Resources (USD) 

Fiscal Years 
1st 2nd 3rd 4th 

1. Assumptions Year: FY10 FY11 FY 12 FY 13 
Fall headcount* students 1 2 3 3 

Program credit hours* 
credit 
hours 18 36 54 54 

Estimated S & B Growth Rate % 4% 4% 4% 4% 
Faculty FTE, Instruction FTE 0.25 0.25 0.50 0.50 
Faculty FTE, Faculty Development FTE 0.25 0.25 0.00 0.00 
Average Faculty Salary & Benefits (FY) Note 1 $64,625 $67,210  $69,898 $72,694 
Other FTE FTE 0.25 0.25 0.25 0.25 
Average Other Salary & Benefits (FY) Note 2 $22,069 $22,952  $23,870 $24,824 
*Same numbers as in the text table. 

2. Program Budget (What is needed to operate the program?) 

Salary & Benefits, Instruction 
FTE x 
S&B $16,156 $16,802  $34,949 $36,347 

Salary & Benefits, Faculty Devel. 
FTE x 
S&B $16,156 $16,802  $0 $0 

Salary & Benefits, Other FTE 
FTE x 
S&B $5,517 $5,738  $5,967 $6,206 

Subtotal, S & B Sum S&B $37,829 $39,343  $40,916 $42,553 
O & M 
Equipment service, maintenance, and rental   $0 $0 $0 $0 
Telecom services (basic service)   $375 $386 $398 $410 
Office & educational supplies   $356 $367 $378 $389 
Printing, duplicating, and postage   $59 $61 $63 $64 
Travel   $319 $329 $338 $349 
            
Furniture (one time expense)           
Computers (one time expense)           
(add lines as needed)           

Subtotal, O & M Sum O&M $1,109 $1,142  $1,177 $1,212 
Capital Equipment           
(add as needed, revise sum formula)           

Total Program Budget  $38,938 $40,485  $42,093 $43,765 

3. Program Resources (Where will the resources come from?) 
Existing Courses to be Used (number) See Note 3         

          
Departmental Redirections   $38,938 $40,485  $42,093 $43,765 
Other University Redirections           
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New University Resources           
  Adjustment to base (growth > 4%)           
  Incentive funds           
  Grants and Contracts   $12,000 $12,360  $12,731 $13,113 

  Self-Support Tuition 
rate x 
hours $0 $0  $0 $0 

  (add lines as needed)   $0 $0  $0 $0 
Total Resources sum $50,938 $52,845  $54,824 $56,878 

Over (Under) Budget subtract $12,000 $12,360  $12,731 $13,113 
(Explain in text or notes if budget exceeds resources) 

Notes: Insert or add notes as need to clarify table entries. 

1) Faculty Salary: Enter average salary in the box to the right. Explain the source of this average and 
the fiscal year. $62,139 
The average salary for an associate professor of physics as listed in the most recent Oklahoma Study is used here. 
Assumed  .25 FTE per institution to teach courses and .5 FTE for each 5 students for thesis guidance 
USD FTE for faculty is based on student mentorship (supervision of thesis research) but no teaching during the first two 
years.  Pending research investment dollars from other sources, USD may begin to provide instruction in the program in 
year 3. Faculty development added to provide time for faculty to involve graduate students in research activities.  

2) 
Other Salary: Explain here which persons/positions were used to determine average. Identify fiscal 
year. If salaries vary greatly, add lines for different positions. $21,220 
salary for clerical support 

3) 
It is not necessary to account for resources used to offer & update existing courses. Enter the number 
of courses. Account for the resources needed to develop and offer new courses for the program. 
Administration of the new program in place of teaching is a redirection.  The FTE and salary & 
benefits should be included as departmental or university redirection. 

4) 
Grants and contract dollars are used to fund research assistantships for graduate students, either through currently existing 
grants for which salary money may be reallocated or through center investment dollars (if they become available).  

 


