
Science and Engineering Alliance, Inc. 

AAMUOJSUOPVAMUOSUBROLLNL 
JSUOPVAMUOSUBROLLNLO A AMU 

SUBROLLNLOAAMUOJSUOPVAMU 
LLNLOAAMUOJSUOPVAMUOSUBR 
A AMUOJSUOPVAMUOSUBROL LNL 
JSUOPVAMUOSUBROLLNLOAAMU 
PVAMUOSUBROLLNLOAAMUO JSU 

PVAMUOSUBROLLNLOAAMUOJSU 

OSUBROLLNL 

ROLLNLO AAMUO JSU 
SUBROLLNLO AAMUO JSUOPVAMU 
LLNLOA AMUOJSUOPVAMUOSUBR 
AAMUOJSUOPVAMUOSUBROLLNL 
JSUoPVAMUoSUBRoLLNLo AAMU 
PVAMUOSUBROLLNLOAAMUO JSU 
SWBROLLNLOAAMUOJSUOPV AMU 
LLNLOAAMUOJSUOPVAMUOSUBR 
AAMUOJSUOPVAMUOSUBROLLNL 
JSUOPVAMUOSUBROLLNLO A AMU 



DISCLAIMER 

This report was prepared as an account of work sponsored by an agency of the United States 
Government. Neither the United States Government nor any agency thereof, nor any of their 
employees, makes any warranty, express or implied, or assumes any legal liability or responsi- 
bility for the accuracy, completeness, or usefulness of any information, apparatus, product, or 
process disclosed, or represents that its use would not infringe privately owned rights. Refer- 
ence herein to any specific commercial product, process, or service by trade name, trademark, 
manufacturer, or otherwise does not necessarily constitute or imply its endorsement, recom- 
mendation, or favoring by the United States Government or any agency thereof. The views 
and opinions of authors expressed herein do not necessarily state or reflect those of the 
United States Government or any agency thereof. 

Cover Caption 

On the cover are crystals grown in a crystal growth 
chamber in the laboratory of SEA member, Alabama 
A&M University (AAMU). The researchers are studying 
room temperature infrared detector and second harmonic 
generation crystals. Crystals from the laboratory have 
been part of two NASA Space Shuttle Missions, I I .~ . ,  
Spacelab 3 Mission in  1985 and the First International 
Microgravity Laboratory (IML-I) Mission in 1992. These 
experiments are providing greater insights of how fluids 
behave and crystals grow in a low-g environmentb 
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Science and Engineering Alliance, Inc. 

A is a not-for-profit corporation formed by four 
storically Black Colleges and Universities 

HBCUs) and a leading national laboratory. 

four HBCU institutions are: 

labama A&M University, Normal, A L  
0 Land Grant University) 

kson State University, lackson, M S  
gmprehensive Urban University) 

ie View A&M University, Prairie View, TX  
and Grant university) 

rn University and A&M College, Baton 
A 
rtd Grant University) 

11 laboratory is: 

ivermore National Laboratory 

their resources and with support 
partment of Energy (DOE), SEA 
e past three years to increase the 
African-Americans in science, 
related fields. At the core of ithe 
ned population of over 33,000 

students, and a combined HBCU 
d staff of nearly 400 individuals 

era1 major areas of science 
EA views its approach as a 
rm solution to increasing the 
npower talent pool. 

dents, SEA develops new 
ortunities, creates new 

ips and coop programs, 
rams, provides student 
ical conferences, work- 

scholarships and 
sts and engineers. 

talents of its members 
he Federal government 
lp create opportunities 

e and engineering 
ies that advance our 
nce and engineering 

A institutions contin- 
ues to rise, we are pleased to report that the SEA 

program is making a difference. 

10 SEA submitted two proposals to DOE for 
funding consideration: "Instalbation of A 
Synchotron Radiation Beamline Facility at 
the J.  Bennett Johnston, Sr. Cenfer for Ad- 
vanced Microstructures and Deuices for the 
Science and Engineering Alliance" and High 
Performance Compu f ing and Conr mu nica t ions 
(HPCC) Init ia t ives;" 

1O 

1O 

SEA extended support to three smaller 
HBCU institutions that resulted in dev- 
elopment of a framework for conducting " A  
Needs Assessment to Assist with Strategic 
Planning for the Long-Term Development of 
Natural Science Departments at  HBCU 
Inst it u t io ns;" 

SEAS scholarship and incentive awards 
program has helped over 30 hi8:h school 
students and over 50 undergraduate s f u -  
dents since 1991; and 

SEA'S eight teacher enhancement work- 
shops have benefited over 180 teachers who 
annually have direct or indirect contact with 
over 15,000 students, 65% of whom are 
minorities. 

SEA enters its fourth year with a solid ,and focused 
progralm for helping build the nation's future sci- 
ence aind technology work force. By enhancing the 
collective capability of its member institu tions, SEA 
is creating a collaborative model that would ensure 
increased participation of African-Americans in 
science, engineering, and related fields. This par- 
ticipation ultimately will lead to a more well- 
qualified and diverse talent pool that can meet the 
technical needs of our nationb 

Financial Highlights 

Program Services $1.57,806 

Management & Gen. $ 23,028 
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As the underrepresented population continues to 
increase rapidly, the number of students from this 
population that choose to pursue careers in the 
science and engineering fields is not keeping pace. 
This critical problem comes at a time when projec- 
tions show that  by the year 2000, the 
underrepresented population will account for over 
40 percent of all primary and secondary students in 
America's classrooms. And the reality is that our 
future competitiveness as a nation is linked to the 
quality of our future work force, which is inescap- 
ably coupled to the education we provide for all of 
the children in America's classrooms. 

If America is to maintain its leadership position in 
science and engineering, and continue to thrive 
competitively in the world marketplace, the nation's 
educational pipeline must be filled with young 
men and women from all ethnic groups who are 
aware, at an early age, of the intellectual chal- 
lenges and excitement offered by courses of study 
and careers in science, engineering, and related 
fields. Therefore, there is a need for greater partici- 
pation of underrepresented groups in science, en- 
gineering, and related fields, as a constructive, 
long-term solution to increasing the nation's tech- 
nical manpower talent pool. During my association 
with SEA since its inception in 1990, and as SEA'S 
chairman for the past two years, I am confident that 
we have put a program in place that will make a 
positive difference in helping provide a solid 
technical education for the underrepresented seg- 
ment of the pipeline that we serve. 

Over the past 36 months, I have watched the SEA, 
one of the youngest academic research consortia in 
the nation, mature into a strong, well-focused orga- 
nization that develops effective programs to en- 
hance our ability to provide African-American 
students with a strong technical education. SEA 
maximizes its use of the design team concept, and I 
have witnessed the utilization of our science and 
engineering faculty and the technical staff of our 
partners at Lawrence Livermore National Labora- 
tory (LLNL) in a manner that continues to produce 
measurable results. This unique interaction has 
already produced two new research collaborations 
involving SEA faculty and students and LLNL re- 
searchers. 

Clearly, the development of SEA scholarship and 
incentive program, the outreach to the K-12 schools 

through the SEA's teacher enhancement wor 
and the visibility of the alliance within the 
community bodes well for all concerned. 

Asone of the SEA's members, Prairie View 

science and engineering education to our stud! 
We live up to our motto of "teaching, 
service.'' As I retire on August 31, 19 
and a half years as president of P 
linquish the chairmanship of the S 
leged to have had the opportunity to ser 
Working with the dedicated board of di 
steering committee, the fine staff, and 
have been in partnership with us has p 
exciting opportunity to help prepare 
scientific and eneineerine talent for t 

University (PVAMU) strives to deliver a qu 

Llldll Illall, 3cli 

President, PVAMU 
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Message from the Executive Director 

This was a year of continued focusing for SEA. 
Guided by the belief that involving faculty and 
students in high-quality research, coupled with 
implementing action plans to enhance the research 
infrastructure of our universities will lead to the 
production of well-qualified African-American 
scientists and engineers, SEA research agenda 
became one of the primary focus. Our Research 
Design Teams represents SEA's vanguard activity, 
and their work this past year reflected our 
commitment to producing technical talent of the 
highest quality. 

With more than 60 education programs, anchored 
by its world-renowned R&D center as a national 
resource in applied science and engineering to meet 
America's needs, Lawrence Livermore National 
Laboratory (LLNL) continues to work very hard to 
strengthen the scientific and engineering programs 
at the SEA institutions as well as the programs at 
LLNL. The Laboratory's dynamic involvement in 
the growth and development of SEA is reflected in 
the summer research program that i t  started for our 
facultyand students. Since its inception in 1991, 
nineteen of our  faculty and students have 
participated in the summer research experience. 
The working relationship fostered by the summer 
program has generated two new collaborative 
research projects between LLNL and SEA faculty 
and students (see detailed discussion under the 
Research section). By developing new methods to 
stimulate and inspire the minds of our faculty and 
students, we constantly search for ways to improve 
the program and create additional slots for greater 
participation. We view the participation of faculty 
and students in the summer research program a t  
LLNL as development. 

SEA's Scholarship and Incentive Awards Program 
(SIAP) helps to produce the researchers of to- 
morrow. In the past three years, the SIAP has 
encouraged and motivated more than 50 
undergraduates and more than 30 high school 
students to pursue science and engineering. 
Building on the success of SIAP, we introduced the 
Continuing to Graduate School Workshop (CGS W ) .  
Bringing three related groups together for the first 
time, i.e., National Physical Science Consortium, 
National Consortium for Educational Assess, and 
Graduate Degrees for Minorities in Science and En- 

gineering (GEM), provided guidance fair sixty-five 
SEA students and students from other HBCU 
institutions through the rigorous paperwork 
associatd with securing financial support for graduate 
education. 

To date, the Teacher Enhancement Program (TXP) has been 
the cornerstone of SEA's outreach activities. The 
importance of the SEA program, and thle need for 
expansion of the outreach efforts was magnified this 
year by the many requests for assistance from other 
HBCUs. Infact,the needsassessment thatwasconducted 
for a small, private HBCU in North Carolina has lead to 
concentration on some new initiatives. ']lese need- 
based initiatives will evolve over time. 

As we prepare for the new century, SEAS irole is clear. 
We will continue developing programs to aid in the 
production of a cadre of technical talent that is capable 
of helping the nation remain competitive. Recognizing 
that in the midst of uncertainty in the future and the 
many challenges that will come with tomorrow's 
world, we are confident that the SEA mission is an 
important one. With this knowledge, we move with 
the assurance that new partners will step forth to help 
us continue to demonstrate that the shared c:,ommitment 
of four HBCUs and a national laboratory, spread over 
five states, can make a difference& 
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Research: Enhancing the Infrastructure 

The goal is to enable SEA institutions to produce 
talent capable of successfully completing the 
rigorous requirements of a graduate research 
program in pursuit of the Ph.D., and becoming 
productive members of the U.S. technical work 
force. Another primary goal of the research 
program is to provide for continued development 
of SEA's faculty and students. Enhancing the 
research infrastructure of its academic institutions 
is SEA's primary approach in meeting this goal. 

Using "SEA's Research CapabiZity Profile," a document 
that describes ongoing and proposed research that 
our faculty and students are engaged in, and 
information on funding initiatives within the 
Federal government, we move on enhancement of 
the research infrastructure a t  our academic 
institutions. This process helps us establish our 
collaborative research linkages by sharpening the 
special project development activities of our 
technical design teams (a colIection of research faculty 
from our academic institutions and research staff from 
LLNL that interact to create and focus research ideas). 

The Lawrence Livermore National Laboratory 
summer program for SEA faculty and students 
continues to be productive. Since its inception in 
1991, the program has generated creative research 
ideas for both SEA and LLNL. At present, the 
LLNL/SEA summer research program represents 
the cornerstone of the SEA research enhancement 
process. While the collaborative interactions 
generally require that the work be conducted at 
LLNL, spin-off activities are a by-product that 
serves as a catalyst for initiating research at our 
academic institutions. 

1993 Accomplishments 

Nine SEA students and three SEA faculty members 
participated in the research program that is 
sponsored by LLNL. Two spin-off research 
initiatives were implemented& 

Coordinated Research in Studies of the 
Global Atmosphere 

This collaboration is between SEA's Southern 
University (SUBR) faculty and students and 
LLNL's Global Radiative Chemical and Dynamical 

Interactions (GRCDI) Group. The collaborati 

the productivity of the LLNL/SEA summer r 
program. 

The SEA research team at SUBR beca 

produce parts of their input to 
assessments on ozone and climate. 
dimensional (1-D) model is co 
allow realistic studies of rad 

enough to execute on a wor 
properties made the 1-D model a 
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se of the 1-D model as a single grid-cell or sub- 
-cell of a climate model, the parameterization 

ative-chemical effects can be studied. In 
lar, by operating the 1-D model with 

ent cloud optical properties simulating 
ndent pixels within a GCM-sized grid-cell, 
earities in the effects of cloud spatial 

ities can be modeled. Such studies can 
rewarding format by which the SEA 

am at SUBR can contribute to current 
atmospheric research. The coordinated 
oject outlined below utilizes the LLNL 
apabilities by the SEA research team at 

tudies that benefit research capabilities at 

f cloud-aerosol-radiation interactions 
a of current research. While many 
area of research require substantial 
1 resources, sometimes substantial 
be gained from relatively simple 
One such area of study is the effects 
mogeneities in cloud properties on 
hemistry. If all the processes 
e linear calculations done with 

tical properties would produce 
effects. Since both chemical 

ses are highly nonlinear, such 
ay yield biased results. Such 

be investigated by using the 
r independent pixel calculations. 
r of calculations with a cloud 

operty (e.g., cloud altitude) 
n of concentration profiles 
n be obtained. 

rages of the concentration 
iles for the average optical 

n of the importance of 
btained. The SEA research 

ng this procedure for a 
es in an effort to produce 
ing radiative parame- 

lication studies were 
earch team at SUBR 
literature review ob 
s, market survey, 

thermodynamics/ hydraulic analysis, and life cycle 
cost analysis comprises this effort. Retrofitting 
water source heat pumps in certain facilities at 
LLNL is being examined, and the SEA research 
teamat SUBR is generating data useful for exploring 
the feasibility of implementing such a program. 

We view faculty and students presenting their 
research results at technical meetings as a central 
part of the SEA research focus, as well as key to 
faculty and student development. SEA. supported 
five students and three faculty members to take 
part in several research conferences, workshops, 
and seminars. 

0 ther Special Projects Initiated 

Installation of a Synchrotron Radiation Beamline 
Facility at the J. Bennett Johnston, Sr. Center for 
Advanced Microstructures and Devices for the 
Science and Engineering Alliance 

High Performance Computing and Communications 
(HPCC) Initiative 

Unified formulas for Electron-Impact Excitation 
Cross Sections and Rate Coefficients (Data Fitting 
Part) 

The summaries for these research initiatives were 
circulated to various funding agencies for comment 
and feedback. These initiatives supports the long- 
range research objectives of the SEA, member 
institutilons, and serve as the focal point for a 
broad range of research projects spanning many 
science and engineering disciplines. 'We expect 
that if funded, these projects will factor heavily 
into projected doctoral research programs that are 
under discussion by SEA universitieis as they 
prepare for growth and survival now and into the 
twenty-first century. 
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Teacher Enhancement: A Partnership that's Working 

I '- 
Now entering its third year, the workshop activities , continue to serve as a valuablemotivator for high I 
school science and mathematics teachers. For example, 
after spending the summer of 1992 in an SEA teacher 
workshop, Ms. Donna Harrison, a high school 
mathematics teacher fromBatonRouge,Louisiana, spent 
the summer of 1993 working as a researcher at Battelle 
Pacific Northwest Laboratory (PNL) in Richland, 
Washington. Ms. Harrison reported to SEA that she 
attributes her "new found interest in science" to the 
refreshing experience she gained as a participant in the 
SEA teacher enhancement program. 

1993 Accomplishments 

An additional 100 teachers participated in SEA 
teacher enhancement workshops, bringing the total 
number to 180 teachers that have participated since 
the workshops began in 1992. Each year, these 
teachers interact directly or indirectly with over 
15,000 high school students, of which roughly 65% 
are minorities. Lawrence Livermore National 
Laboratory (LLNL) augmented the SEA efforts by 
conducting several lectures and hands-on sessions 
at the Southern University workshop site. 

LLNL trained California teacher leaders conducted 
hands-on sessions on global climate change. SEA 
participants began implementing the lessons about 
global climate change into their curriculum during 
the academic year. During the summer of 1994, a 
group of SEA participants will spend three weeks 
at LLNL to prepare to conduct workshops on global 
climate change for other teachers in Louisiana. As 
a result of its affiliation with SEA'S workshops, 
LLNL is now a member of the Louisiana Systemic 
Initiatives Program (LaSIP). LLNL's input will be 
expanded to include other SEA sites during the 
1994 workshops. 

The workshop results, as reflected by participants' 
evaluations, indicate the need to expand our efforts. 
Therefore, to include more practicing and 
prospective teachers in the program, a special 
project initiative entitled "Teacher 2000" was 
circulated for comments and feedback. This 
initiative intends to demonstrate a comprehensive 
program that will be responsive and methodical in 
significantly improving the representation of 
African-Americans in the science, mathema tics, and 
technology education teaching work force& 
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mple of the impact of SEA's scholarship and 
ve awards program is reflected in Ms. Ranti 

ura. Back in 1991, Ranti became one of the 
udents from the Washington, DC area to 
anSEA High School Incentive Award. Ranti 
a sophomore chemistry major at JSU and has 
of 4.0. Like many other students today, 
ays she wants to attend medical school to 

an obstetrician or gynecologist. We 
encourage students like Ranti to gain as 
ical experience as possible in the physical 

d engineering areas before settling on a 
During the summer of 1993, Ranti 

in a key research project at Ithaca 
ew York, which she says, "involved a lot 
that she enjoyed." Each year, many of 

ship and incentive award recipients 
1 experience by participating in m 
mer research internships. 

ier scholarship and incentive award. 
that SEA's support has made a 
heir ability to pursue a quality 
ion. The goal is to use the incentive 
to identify young people that have 

level for pursuing 
d fields. Thus, we 

ith corporations to place SEA 
summer internships or create 
intern opportunities for these 

f 14 high school incentive 
rgraduate scholarships. 
e involved steps taken to 
es between SEA and noted 

ranting organizations. 

with two corporations 
for SEA scholars. The 
and BASF corporation. 
cussions in an effort to 

for SEA students& 
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We recognize that other traditionally under- 
represented groups can benefit from SEA'S 
activities. Therefore, we strive to make the results 
of the SEA program available to these groups 
through our strong and focused outreach activities. 

1993 Accomplishments 

SEA hosted its first special Continuing to Graduate 
School Workshop for students planning to attend 
graduate school. The hands-on workshop involved 
some 65 SEA students and students from other 
HBCUs. The purpose of the workshop was to 
provide the students with a better understanding 
of the process involved in securing financial support 
for graduate school. A secondary purpose was to 
link the students directly to the sources that are 
responsible for providing such financial services. 

The special workshop served as the catalyst for 
bringing together, for the first time, the following 
minority-centered groups: 

Nan Snow, executive director, National Physical 
Science Consortium (NPSC); 

Le Roy Ervin, executive director, National Consortium 
for Educational Access (NCEA); and 

*Vroman Wright, eastern regional manager, Graduate 
Degrees for Minorifies in Science and Engineering 

(GEM). 

Draft cooperative agreements were established with 
these groups. The agreements allow for SEA 
students that are continuing on to graduate school 
to have an early opportunity at available 
fellowships and other financial opportunities. SEA 
also initiated formal discussions with the organizers 
of the Partnership for Environmental Technology 
Education (PETE) 2+2+2 Initiative, to determine if a 
linkage would be beneficial and cost effective in 
supporting national goals. 

As part of the strategy to disseminate its results to 
a wider audience, and to provide assistance to 
smaller, less endowed HBCUs, the SEA program 
was linked to the government's Federal Information 
ExchangelMinority On-Line  Information System 
(FEDIX/MOLIS). Aided by FEDIX/MOLIS, SEA 
conducted a needs assessment session with individual 
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Balance Sheet 
As of September 30,1993 

, Inc. not-for-profu corporation) 

ASSETS 

URRENT ASSETS 

niture, fixtures & equipment 
s: accumulated depreciation 

LIABILITIES AN D FUND BALANCE 

IABILITIES 

IES AND FUND BALANCE 

portion of a comprehensive audited report of the Science and Engine 
rovide, upon request, copies of the complete financial statements from 
etailed report of our independent auditors& 

$ 64,677 
35,945 

100,622 

17,370 
5,975 

11,395 

1,650 

$ 13,343 
4,040 
2,400 

19,783 

93,884 

ering Alliant 
which these 

ce, Inc. for the :year ending 
financial statements were 
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SUPPORT 
DOE Grant 
Other Grant & Contributions 
Donor Support 
Nominal Dues 
Reimbursements 
Interest Income 

Total Support 

EXPENSES 
Program Services 

DOE Grant 
Scholarship Fund 

Total Program Services 

Supporting Services 

Management & General 

Total Supporting Services 

Total Expenses 

Net Revenue over Expenditures 

Fund Balance, October 1,1992 

Fund Balance, September 30,1993 

$154,661 
34,490 
10,050 
15,000 
3,078 
1,040 

218,319 
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1991 
1992 
1993 

1991 
1992 
1993 

No. of Awards Amount 

5 
12 
36 - 

Sub-total 53 

No. of Awards 

5 
8 

14 

$ 10,000 
18,000 
51,000 

$ 79,000 

Incentive Awards 

Amount 

$ 2,000 
3,200 
6,786 

Sub-total 27 

Total Suwort for SIAP 80 

$ 11,986 

$ 90,986 

&d incentive awards are administered in the calendar vear as shown: however, all funds are used during the academic Year that coinades with 
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SEA Science and Engineering Graduation Data* 

Increase Increase 
- 1991 - 1992 - 1993 over1992 mer1991 

Science ................................................ 248 327 332 + 5  + & Q  

Mathematics ..................................... 42 55 60 + 5  + 18 

Males .................................. 309 331 366 +35 + 57 
Females .............................. 226 301 339 +38 + 113 

Engineering ...................................... 245 250 3133 + 63 + 6 8  

AAMU 

Chemistry ........................................... 3 
Biology ............................................. 14 
Physics ................................................ 2 
Physics/Meteorobgy ....................... 0 
Computer Science ............................. 31 
Mathematics ...................................... 7 

S&T ............................. 57 
- 

Males................... 17 
Fe males............... 40 

Chemical Engineering ...................... 0 
Mechanical Engineering .................. 0 
Electrical Engineering ...................... 0 
Civil Engineering .............................. 6 
Engineering Technology .................. 28 

Sub-Total ............................ 34 
- 

Males ................... 30 
Females ............... 4 

Totals .................................. 91 

JSU 

10 
61 
0 
6 
44 
18 

139 

55 
84 

- 

0 
0 
0 
0 
43 

43 

34 
9 

182 

- 

- 

PVAMU 

5 
43 
2 
0 

15 
18 

83 

36 
47 

- 

16 
24 
62 
10 
30 

142 

93 
49 

225 

- 

Totals .................................. 

SOURCE Compiled from data supplied by SEA Campus Coordinators. 
* Includes Engineering Technology (ET). ET graduates continue to increa se... 86 in 1991,95 in 1992, and 126 in 1993. 

Data from the National Action Council for Minorities in Engineering, Inc. (NACME) indicates that in 1993,2,637 
African-Americans graduated with a Bachelor's degree in one of the engineering disciplines. Therefore, SEA acco 
for -12% of the African-American engineering graduates. Excluding ET graduates, the number drops to -7%. 

SEA Science and Engineering Degrees Awarded in 1993 By Major and By 

'SOURCE: Data supplied by SEA Campus Coordinators. 

SUBR 

15 
16 
5 
0 

60 
17 

113 

40 
73 

- 

0 
18 
39 
12 
25 

94 

61 
33 

207 

TOTALS 

33 
134 

9 
6 

150 
60 

392 

148 
244 

- 

16 
42 

101 
28 

126 

313 

218 
95 

705 

- 

- 
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ton Coordinator 

School and Director, Research b 

ead of Chemistry Department 

Research b Development 

velopment and Graduate Dean 

d Environ. Studies 

Board of Directors 

Chairman 
Julius W. Becton, Jr., 
President, Prairie View A&M University 

Chairman-elect 
Marvin Lo. Yates 
Chancellor, Southern University and A&M College 

David €3. Henson 
President,, Alabama A&M University 

James E. Lyons, Sr. 
President,, Jackson State University 

Ron Cocliran 
Laboratory Execu f ive  Officer 
Lawrence Livermore National Laboratory 

Robert L.. Shepard 
Executive Director, SEA, Inc. 

Past SEA Chairmen 

1990-1 99 1 
James A. Hefner 
President, Tennessee State University 

199 1-1 99:2 
Herman E. Smith 
Ret ired E d  u ca tor 
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Science and Engineering Alliance, Inc. 

A Model For Advancement 

US. Science & Technology 
Work Force 

Four major Historically Black Colleges and Universi 
research and development capabilities in science, e 
computer technology, and Lawrence Livermore Nati 
have formed the Science and Engineering Alli 
Alabama, Mississippi, Louisiana, Texas and Calif0 
to the Alliance a tradition of research and develo 
tional excellence. This unique consortium is now 
research, development and training to meet the ne 
and private sectors. 
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This Annual Report was produced by  the SEA, a s  a guide to the 
activities in fiscal year 1993. The report  also serves as an 
account of work sponsored by the U.S. Department of Energy 
(DOE) under Subcontract No. L3000025. For more information, 
call (202) 842-0388 or write to the executive director, Science 
and  Engineering Alliance, 1522 K Street, N.W., Suite 210, 
Washington, D.C. 20005.6 

Legend: 
Science and  Engineering Alliance rg SEA 
Alabama A&M University -0 AAMU 
Jackson State University -0 JSU 
Prairie View A&M University rg PVAMU 
Southern University and  A&M College ..o SUBR 
Lawrence Livermore National Laboratory -0 LLNL 
Historically Black Colleges and  Universities + HBCUs 
U.S. Department of Energy rg DOE 
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