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A Review of the Potential for a Program in Materials Science and Engineering 
At Louisiana State University 

 
A review conducted by AAAS under its Research Competitiveness Program 

 
 
 
Preamble 
 
In its 1999 document entitled "Louisiana: Vision 2020," the Louisiana Economic 
Development Council, Chaired by Governor Foster, envisioned the state moving to 
diversify its economy by an emphasis on the development of six high technology areas.  
The materials technology sector was identified as a major focus area for state-wide 
investments in research and development for future economic development, based on 
national growth areas for which Louisiana has an existing resource base and a substantive 
competitive advantage.  Central to the goals identified by the council was a need to 
increase the number and quality of scientists and engineers in the state, and to attract and 
retain distinguished researchers. 
 
The origins of the present review can be traced to an ad hoc meeting of a large number of 
the approximately 80 faculty members at Louisiana State University (LSU) whose 
research is in fields related to materials sciences and engineering.  Their aim is to attract a 
major national award for research, for example, a Materials Research Science and 
Engineering Center [MRSEC] which is sponsored by the National Science Foundation 
(NSF).  This faculty initiative clearly fits directly into the broader State perspective.  It is 
a reasonable presumption that a statewide initiative that seeks to stimulate science-based 
economic development in materials science will incorporate research and development at 
Louisiana’s flagship university in collaboration with industry and other academic 
institutions in the state. 
 
Since 1996, the American Association for the Advancement of Science (AAAS) has 
conducted a Research Competitiveness Program under a grant from NSF’s Experimental 
Program to Stimulate Competitive Research (EPSCoR).  During that time, the Research 
Competitiveness Service (RCS) has conducted more than fifty projects to assist 
universities in the evaluation, planning, and assessment of programs in research and 
graduate education.  In October 2000, Dr. George Strain, Interim Vice Chancellor for 
Research and Graduate Education, asked RCP to visit LSU, interview members of the 
faculty and administration, and provide an external review of the potential for an LSU 
initiative in materials science and engineering.  The following report addresses issues 
related to this aim.  It is framed around ten major questions posed to the review panel by 
Dr. Strain and the faculty. 
 
 



   

 2

 
1.  What appear to be the strengths and weaknesses of materials research at Louisiana 
State University? 
 
The panel found LSU to have a number of significant strengths related to its current and 
potential capabilities in materials science research and graduate education: 
 
The panel met numerous individual researchers of high quality on campus in both 
colleges and in several departments.  There exist sound human resources (faculty 
members) around which to build a materials science program.  Moreover, there is a 
demonstrated ability to recruit talented young faculty.  The panel was impressed by the 
quality, the strength and the potential of several recently-hired faculty members.  There is 
a good balance of past experience and future potential around which to build a materials 
science research program. 
 
Equally important, there is clear consensus among senior LSU administrators that the 
materials science and engineering initiative should receive university support.  Deans, 
department chairs, research center directors and the Interim Vice Chancellor for Research 
were united in their interest in pursuing a coordinated materials science research core. 
There is an evident depth of interest in attracting a major grant among faculty in the 
Colleges of Engineering and Basic Sciences. Key faculty are already expressing a high 
level of commitment and enthusiasm, and some can be seen as potential leaders for such 
a project. 
 
There are sound existing centers and departments with programs in materials sciences 
and engineering, and these offer a strong base upon which to build. Some critical research 
equipment is already available and in place.  Unique among such centers is the Center for 
Advanced Microstructures and Devices (CAMD), a potentially significant asset which 
could well become the jewel in LSU's materials science crown if properly supported and 
prepared to provide ready access for researchers and students. 
 
Moreover, LSU is in close proximity to Southern University, which offers a local 
resource of many potential collaborators and a long-term institutional partner for any 
future initiative to secure a major research center in materials science in Baton Rouge. 
 
At the same time, LSU exhibits several weaknesses which must be addressed as it seeks 
to improve its research competitiveness in materials science. 
 
First, there is a visible lack of a formalized educational and research programs clearly 
identifiable as belonging to the field of materials science and engineering.  Because of 
this lack of an identifiable materials science core, researchers and students from outside 
the university would be hard-pressed to identify ongoing activities in materials science 
and related fields.  Current efforts in the materials sciences are highly dispersed across 
the campus, and lack an evident organizational base, or any common structure for 
reporting and the dissemination of knowledge.  The panel believes the significant lack of 
infrastructure comprises a significant impediment to the management and collaboration 
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that is essential to attracting major awards.  This requires the immediate attention of the 
LSU Administration.   
 
The panel understands that this situation is in part the result of a consent decree 
agreement between LSU and Southern University regarding responsibilities in the state 
for education and research in materials science and engineering.  The panel believes that 
the negotiation of a mutually acceptable agreement to pursue a joint program in materials 
science is prerequisite to significant progress in the pursuit of materials science research 
and education in the state and at LSU. 
 
Related to this concern regarding a core identity for materials science, there is a lack of a 
campus-wide data-base on materials science and engineering related activities, or on 
equipment available, or on research and training opportunities.  These basic infrastructure 
needs should be immediately addressed. 
 
The panel observed an apparent under-participation in materials science-related activities 
by the Department of Electrical and Computer Engineering. Although this was evidently 
a key department in the establishment of CAMD, subsequent participation and, possibly, 
capabilities have declined.  Nationwide such departments are perceived as an important 
component in the pursuit of modern materials research.  As part of a materials science 
research initiative the department and the College of Engineering should consider 
augmenting the resources of the Department of Electrical and Computer Engineering, and 
support strategic hires with experience and interests in materials science research. 
 
The panel believes that there is insufficient integration of CAMD in both teaching and 
research.  Opportunities should be sought and exploited for the use of CAMD facilities 
and equipment in both student research and as part of the curriculum.  The location of the 
CAMD facility is a barrier to participation, a fact that should evoke attention to 
overcoming those barriers, for example, by providing scheduled or on-call transportation 
between campuses. 
 
The panel perceives an acute need for a vigorous program for recruiting prospective 
graduate students, as part of any program to expand LSU’s program in materials science 
education. It should include, for example, an accessible and current web-site.  Moreover, 
the best student prospects should be brought to campus to meet with faculty and current 
students.  CAMD is a very obvious showcase center for such a recruiting effort.  Equally 
important, core GRA stipends are viewed by the panel as insufficiently competitive to 
attract and retain the best students in materials science and engineering who are likely to 
receive more attractive offers from other institutions. 
 
The panel also believes there is a need for a more formal and transparent reward system 
for faculty excellence, which is of obvious importance in recruitment and retention of 
faculty.  A mechanism also needs to be put in place to redress the inadequate levels of 
overhead return to both individual faculty and centers, in order to provide incentives and 
resources for the further development of research resources. 
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2.  Are one or more large Centers a feasible goal for LSU? 
 
Given that approximately 80 faculty are presently engaged in research in the materials 
sciences and engineering, the establishment of a major research center, for example a 
MRSEC, is certainly seen as feasible over a 3 – 5 year time frame.  But LSU resources 
should clearly be focussed, at least initially, on winning a single strong Center.  The 
potential for teaming with Southern University on such a proposal is very attractive.  The 
success of this center will then be a magnet for attracting additional centers and funding.  
The panel recommends the creation of a team, the selection of a strong leader as potential 
center director, and the allocation of planning resources to systematically develop and 
pursue such a proposal. 
 
 
3.  What developmental steps are necessary to be competitive? 
 
The panel recommends a set of developmental steps designed to address the weaknesses 
identified above.  First, the panel strongly believes that a comprehensive umbrella 
program to organize graduate education and research in the field of materials science and 
engineering should be established immediately, as a crucial prerequisite to achieving 
programmatic visibility and competitiveness.  From the beginning, it must include the 
core elements of synthesis, properties, performance and characterization of materials. 
 
As part of this process, LSU must successfully negotiate a mutually satisfactory 
agreement with Southern University to establish joint programs in materials areas that 
best take advantage of local strengths.  Assuming success in these negotiations, LSU 
must establish its own graduate program in materials science and engineering. 
 
At the same time, LSU must compile an inventory of its present capital equipment base 
as it pertains to materials science research and education, and begin to reorganize it into 
clusters that will form the facility structure necessary to support a major initiative in 
materials science and engineering.  LSU must assemble its key group of faculty, noted for 
their research in materials science and engineering, and identify a leader to spearhead a 
single proposal for its first major award (e.g., an NSF MRSEC).  Under the continuing 
leadership of the Vice Chancellor of Research, this planning group must also prepare a 
broader, multi-level strategic and collaborative plan which should include not only 
education and research, but also the essential administrative and institutional (financial) 
support. 
 
 
4.  What are reasonable organizational models around which we might structure 
materials research at LSU? 
 
The panel recommends establishment of a multi-component Materials Science and 
Engineering Research Institute with a full-time director and associate director.  The 
Director should report to the chief academic officer.  The institute would engage all 
existing and any new research centers as well as the core departments.  It should have a 
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policy committee consisting of Deans of Engineering and Basic Sciences, and the Vice 
Chancellor for Research.  During its initial phase, interested departments in the Colleges 
of Engineering and Basic Sciences (and perhaps other colleges) would participate in the 
institute.  The institute would provide an intellectual resource for the reestablishment of a 
future Department of Materials Science and Engineering. It would also provide campus-
wide coordination for activities in response to major multi-investigator initiatives.  
 
5.  Are there facilities or major instrumentation gaps we need to pursue to be 
competitive? 
 
The panel did not identify any major instrumentation gaps, but it has concerns about the 
university’s commitment to maintain and upgrade existing (and future) equipment as 
necessary.  Many of the existing instruments are not fully accessible to users because 
they are widely dispersed and their existences and availability are not widely known.  As 
a result, some equipment appears to be underutilized.   
 
In particular, the micro-fabrication facilities at CAMD are not utilized fully.  We feel that 
a state-of-the-art and easily accessible micro-fabrication facility is crucial for some of the 
ongoing research programs, as well as training of students.  These facilities represent a 
major asset and should be fully supported.  With the nation-wide emphasis on nano-
materials and nano-technology, the need for such a facility will become even more 
critical in the future.  Part of the problem might be addressed by providing for enhanced 
transportation between campuses.  Another part might be addressed by enhancing the 
information infrastructure in support of materials science research.  Yet another part 
might be addressed by a systematic program to promote use of the facilities, for example 
in education and undergraduate research, as well as sponsored research. 
 
6.  Is a centralized facility important?  What about location?  Staffing needs?  
Coordination of resources 
 
The ideal situation would be a core facility for materials science and engineering research 
on the main campus, with dedicated technical staffing.  This goal can be made part of a 
medium to long-range strategic plan (including, for example, a new research building for 
Materials Science and Engineering).  Existing problems of technical support and 
accessibility can be currently addressed by clustering existing equipment in a few core 
facilities. The materials institute, mentioned in answer to Question 4, could establish 
policies and procedures for the use of the core facilities for the internal and external 
users.  Such core facilities could include multi-user equipment for materials preparation 
and characterization, X-ray and structure, electron microscopy and microprobe, polymer 
characterization, and research computing.  Dedicated staff members should provide 
training, education, and user services for both internal and outside users on a fee for 
service basis.  In the meantime, the current situation of dispersed facilities can be made 
more practical by using the Web to identify resources, submit requests for the use of 
major items, and to communicate with equipment owners.  A transportation system which 
allows students or faculty to commute between campus and CAMD would be beneficial. 
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7.  How might focused research groups best be organized?  How do you handle 
collegiality? 
 
Existing focused research groups appear to be generally coherent and to function well as 
collaborative groups of researchers with common research interests.  However, there is a 
need for better coordination across the existing groups.  Further, it is essential that new 
modes of communication be established so that the cross-fertilization of ideas and the 
establishment of joint projects occur on a regular basis.  The creation of a formal campus-
wide Materials Seminar Program and/or the establishment of an informal “brown bag” 
materials luncheon seminar series could be used to foster such interactions.  
 
Since there are such a large number of productive faculty at LSU who are interested in 
materials research, it will be necessary, from time to time, to have knowledgeable and 
objective parties evaluate the relative merits of competing proposals that have the 
potential for submission to the same program during the same year.  In order to avoid 
such internal competition which is viewed unfavorably by reviewers, the panel suggests 
that LSU establish a Senior Research Advisory Board for Materials Science and 
Engineering.  This group will perform internal reviews of major proposals and advise on 
potential groupings for such proposals.  This process should be completed at an early 
stage along the submission cycle using a proposal abstract format so that valuable faculty 
time is not wasted in the pre-selection process.  It is recommended that this committee 
have representation from LSU faculty (including CAMD when appropriate) elected by 
their peers and also include external panel members that have the confidence of the 
administration and the participating faculty. 
 
In general, the panel felt that Materials Science and Engineering faculty interactions at 
LSU are quite good. No apparent major course corrections are needed to improve faculty 
collegiality in the materials related areas.  On the other hand, it would seem productive 
for LSU and Southern University materials faculty to develop a closer relationship.  The 
education and research mission of both campuses would be improved should this be 
accomplished.  
 
8.  Should we select a single area to focus on at LSU. How is this best prioritized? 
 
The successful acquisition of multi-investigator research programs at LSU in the material 
science and engineering field will require that groups of high-caliber faculty participate in 
interdisciplinary research programs that span across departments, colleges and 
universities.  Because the acquisition of an MRSEC program is a major goal, LSU should 
seek initially to support four or five foci of excellence, i.e. Interdisciplinary Research 
Groups (IRGs), within the materials science field.  For a future MRSEC program, three 
or more of these IRG areas should be selected to constitute the core effort for the 
submission.  Plans should be made nearly immediately to begin collaborative programs in 
such areas.  Ultimately, it will be the combination of established collaborative programs 
with proven publication track records driven by existing federally funded projects that 
will serve as the nucleus for the acquisition of larger multi-investigator programs.  The 



   

 7

choice of program foci should be made not only with careful consideration of existing 
strength areas at LSU, but also with attention to a thoughtful evaluation of national 
profiles of existing funded MRSEC programs.  Research themes that overlap strongly 
with existing MRSEC programs will not compete as well as those which define new 
education and research missions. 
 
9.  Is curricular development important to success? 
 
As emphasized above, a few crucial initiatives and changes in the administrational 
structure and organization of a Materials Sciences and Engineering Department at LSU 
are expected to have the most immediate and significant impact on this important area.  
While these initial steps need not focus on curricular issues, ultimately a serious effort in 
this area will be needed to achieve a nationally recognized program with high reputation.  
Relatively simple first steps that can be undertaken now might involve a cross-
referencing of existing graduate courses and the publishing of such information on the 
Internet.  The College of Education’s course list for the Concentration in Materials 
Science and Engineering that was provided to the panel would seem to represent a good 
start in this direction.  The various research advisors should encourage their graduate 
students to participate in such interdepartmental courses.  Suggested course lists approved 
by various peripheral departments should be posted on the internet and included in 
departmental recruitment brochures to emphasize the immediate availability of 
opportunities for Ph.D. degree in Chemistry, Physics, Electrical Engineering, Biological 
Sciences, Chemical Engineering, etc. with emphasis in materials.  Over a longer time 
period of time, say 5 years, a formal Materials Sciences and Engineering curriculum at 
the graduate level should be created.  Here it may be desirable to have students and 
faculty from Southern University participate in the development of such a program.  A 
couple of years later, it would be useful to expand the program to the undergraduate 
level. 
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10.  What are appropriate time line of actions? 
 
The following chart presents a preliminary articulation of possible time frames for action.  
The panel recommends that the faculty  
 

Time Frame Action Items 
0 - 3 mo. Initiate discussions with Southern University regarding the 

possibility of establishing a joint Materials Science and Engineering 
programs. 

0 - 3 mo. Organize interested faculty or faculty representatives as a team 
which will form the core of a multi-component materials science 
and engineering research institute. 

0 – 3 mo. Define ~5 foci for concentration, vote for representatives for each 
area (IRG leaders) as well as department representatives. 

4 - 6 mo. Identify interim director for LSU Materials Institute 
7 - 9 mo. With help of IRG leaders and Dept representatives, create list of 

faculty research interests, available equipment, and graduate 
courses for internet and new brochure. 

10 - 12 mo. Define cluster areas and locations for shared instrumentation. 
Create strategic plan to expand/maintain such instrumentation. 

13 -18 mo. Appoint interim director or identify another candidate for 
permanent director of LSU Materials Institute. 

19 - 24 mo. Appoint associate director 
25 – 36 mo. Initiate Materials industrial outreach program and begin capital 

funding program 
37 – 48 mo. Establish Materials Sciences and Engineering curriculum 

committee 
5 yr. Establish Materials Sciences and Engineering Department and 

graduate program 
5 yr. Begin capital campaign for new LSU Materials Institute building 
7 yr. Establish Materials Sciences undergraduate program 
10 yr. Complete LSU Materials Institute research building 
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Appendix 1.  Statement of Work (attached) 
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Appendix 2 
 

Materials Research Review Schedule 
 
 

Time  Group/Activity   Responsible People  Location 
 
Sunday, December 3, 2000 
 
Afternoon Arrive Baton Rouge Airport, check into Faculty Club 
6:00-7:00 Meet with Vice Chancellor & Associate  

Vice Chancellor for welcome and charge Strain, Kurtz   Faculty Club  
7:00-  Dinner     Strain, Kurtz   TBD 
 
Monday, December 4, 2000 
 
7:30-8:00 Breakfast (Kurtz pick up)    –   Faculty Club 
8:00-9:30 Strongly Correlated / CCLMS&BCVC  

/ Microtomography   Goodrich   222 Nicholson 
10:00-11:30 Macromolecular    Russo    222 Nicholson 
11:30-1:00 Lunch     Goodrich, Meletis   Faculty Club 
1:00-2:30 CeRoM, Mech. Eng.   Khonsari   1419C CEBA 
3:00-4:30 CAMD     Hormes    CAMD 
4:30-5:00 Director Josef Hormes   Hormes    CAMD 
5:30-  Dinner     Kurtz, Hormes,    Jamels  

Butler, Sprunger 
 
Tuesday, December 5, 2000 
 
7:30-8:00 Breakfast (Strain pick up)   –    Faculty Club 
8:00-9:30 Center for Modular Microsystems, CM2 Murphy    Union Ouichita 
9:30-10:00 Provost Dan Fogel   Fogel    146 T Boyd 
10:00-10:30 Assoc. Dean Mehmet Tumay  Tumay    Union Ouichita 
10:30-11:00 Dean Harold Silverman   Silverman   Union Ouichita 
11:00-12:00 Open session    Strain    Union Ouichita 
12:00-1:30 Lunch     TBD    Faculty Club 
1:30-4:30 Executive session, draft report  Team    Union Ouichita 
4:30-5:30 Exit interview    Strain,Kurtz,Pourciau   Union Ouichita 
5:30-  Dinner     Strain, Pourciau, Egbelu  TBD 
 
 
 


