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An Historically Black University with emergent materials research programs.  
The premiere source of HBCU faculty and Black engineers & scientists.

A community college with strong science education programs, and 
a small,  but growing engineering program 

in a majority African American Maryland county

One of the nations first and best research universities
with major materials research programs 

and home to an NSF MRSEC 
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The objective of PREM is to enhance diversity in 
materials research and education by stimulating the 
development of formal, long-term, collaborative 
materials research and education partnerships between 
minority-serving institutions and the National Science 
Foundation (NSF) Division of Materials Research 
(DMR) supported groups, centers, and facilities.  - NSF
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Robert M. Catchings, 
Physics

Peter C. Searson
Physics
Johns Hopkins

Howard Katz
Materials 
Engineering
Johns Hopkins

Jason S. Matthews, 
Chemistry

Tito E. Huber, 
Chemistry

Gary L. Harris,
Electrical Engineering
Co-Director

Daniel H. Reich
Physics
Co-Director, Johns 
Hopkins

Chia-Ling Chien
Director
Johns Hopkins 
MRSEC

Scott Sinex
Chair, Physical Sciences & 
Engineering, Co-Director,

Joshua B. Halpern, 
Chemistry
Director

HowardHopkins MRSEC PGCC
MRSEC faculty initially involved 
in the PREM. We anticipate that 
others may become involved as 
the research and education 
programs progress and evolve
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•Innovative materials education

•Train great materials scientists & engineers

•Expand opportunities for African Americans and 
all Americans.

Our modest goals:

•World class materials research
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Oxford English Dictionary

The branch of science that deals with the structure and properties 
of materials, esp. with regard to their potential usefulness. 

1956 Northwestern Univ. Bull. 1955-6 224 Metallurgy and Materials Science... A 
student..will be adequately prepared for professional work or graduate study in 
metallurgy and materials science. 
1960 Mass. Inst. Technol. Bull., Gen. Catal. Issue 1960-61 119 Materials 
science is a study of the structure, properties, and behavior of materials of all kinds but 
especially of those engineering materials which are useful in structures, machines, or 
devices. 

DMR only funds projects that support US competitiveness 
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• By nature is interdisciplinary 
[chemistry, physics, biology, mathematics] 
[electrical, mechanical, chemical and civil engineering]

• Requires advanced growth, analysis and fabrication capabilities
and artists to operate the instrumentation

• Requires multiple collaborations 

• Requires significant resources

• Involves materials synthesis
materials characterization

device construction
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- Primary focus on research 

- High level of financial, technical and administrative support 

- World class research is expected

- Research group support is expected

- Faculty have strong external links within their fields

- Faculty are involved at the national level

- Source of faculty & research lab personnel
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• Non-Research Habituated Universities
Includes MSIs but is really much larger

- Primary focus on teaching

- Administratively driven

- Low level of financial, technical and administrative support

- Chairs, Deans, etc. with no or outdated models of research

- Faculty are isolated within their fields
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- Institutional excellence

- Student preparation requires world class research

- MSIs are a source of faculty for other MSIs

- Intellectual growth
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- Involvement in national level science & education policy

- Personal satisfaction
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-To a large extent it is our choice

- Doing research at a NRHU is difficult

- There are significant rewards for us and our students

- We are here
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- Long term collaboration with nearby RHU
- NRHU “research teams”

PREM is the ideal vehicle for this

Caveats:  
-Research needs to be narrowly focused
-MSIs cannot compete across a broad front
-Research at MSIs will take longer
-Highly competitive areas should be avoided
-Young faculty/new facility development is highest priority
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Hopkins – Recruit a new, diverse generation of students
train them for research careers

access new materials

PGCC – Expand and improve engineering program
build pipelines for students’ further education

launch students into materials careers

Howard – Support students and faculty
build a stronger research base 

improve research, recruiting & training
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The Howard/Hopkins/PGCC PREM will create and characterize:
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Jason Matthews, Gary Harris, Maoqi He, Josh Halpern, Aaron 
Jackson, Ola Onakoya, Natasha Gill, Iverson Bell – Howard
Dan Reich - JHU 

a

b

On Si/close to In source       Further from source               On BN substrate                Lower temperature

GaN

InN

Synthesis of nitride nanowires, doping of nanowires, 
nanowire circuit characterization
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Howard Nanoscale
Science and Engineering 
Facility (HNF)  

Howard/Hopkins/PGCC Partnership 
for Research and Education in 
Materials 

Center for Nanomaterials
Characterization Science and 
Processing Technology
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Howard lead:
Summer ‘REU’ program for 3 PGCC students coordinated with

HNF/NNIN program at Howard (Summer 2007)   
Materials Science seminar (2/month) in collaboration with

CREST program (Spring 2007)
Materials science graduate degree at Howard

in partnership with CREST Center

Hopkins lead:
Co-advising Howard graduate students. 
Teaming Howard and Hopkins graduate students.
Summer ‘REU’ program for 3 Howard students coordinated      

with Hopkin MRSEC program (Summer 2007)

PGCC lead:
New materials science and engineering courses (2007)
Broadly disseminated guided inquiry modules 
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Current MASEAD program allows students to earn a degree in      
Chemistry/Physics/EE/ME/ChE with a materials science focus

Students can do research in other department than their own

A degree granting interdisciplinary program is our goal
Modelled on HU’s degree granting Atmosphereic Sciences program

A joint effort of the NSF sponsored CREST Center and PREM.  
Effort being lead by CREST Center Director/ Jim Mitchell

Proposal to Howard Graduate School due Spring 2007
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•Introduces the foundations of the chemistry and physics of materials   
used in engineering applications. 

• Develops the relationship between the atomic and molecular structure 
of materials and the macroscopic properties and performance of 
engineering material.   

•Includes through discussion of the chemical and physical properties of 
metals, ceramics, polymers, semiconductors, superconductors, 
and nanomaterials”

•Based on Foundations of Materials Science and Engineering 4th Edition
by William F. Smith and Javad Hashemi (2006) and 
Nanotechnology DeMystified by Williams and Adams (2007)

New materials science and engineering courses
EGR 230–Materials Science for Engineers and Scienti sts Fall 07
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Developed by Gary Harris thru
the NNIN and industrial support 
as a nanotechnology lab on wheels.

The PREM will use the 
NanoExpress as a mobile lab 
for materials science and 
chemistry courses at Howard and
PGCC
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Enable them to a) envision, b) train for, and c) begin 
materials science and engineering careers.

Combine sophisticated approaches for advanced 
research with demonstrated success in recruiting, 
supporting and training African-Americans in 
materials science and engineering.

Identify recruit and support students from under-represented 
minority communities, especially African Americans.
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- HU/JHU/PGCC PREM | > Home-

Howard University, the Johns Hopkins University (JHU) and Prince Georges Community College 
(PGCC) are joining together in this Partnership for Research and Education in Materials 
(PREM). The shared goal is to systematically identify and support students from under-
represented minority communities. The PREM team combines sophisticated approaches for 
advanced research with demonstrated success in recruiting, supporting and training African-
Americans in materials science and engineering.
The PREM team has three theme areas that join together, in new and exciting ways, established 
research projects in the JHU Materials Research Science and Engineering Center (MRSEC) and 
at Howard. They are 

•transport properties in Bi nanowires; 
•transport properties in InN nanowires; and 
•fabrication of dipolar nitride nanowires for nonlinear optical elements.

The PREM will support materials education through design of new courses at PGCC and 
Howard and by creation of web based guided inquiry modules, the broad dissemination of 
which will inform students about the impact materials have on their lives and attract them to 
materials related studies. A successful Howard/Hopkins/PGCC PREM will build a pipeline for 
materials research careers among African Americans.
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•Web site:  http://www.coas.howard.edu/PREM established 7/2006 

•Recruiting flyers for PREM, Howard nanotechnology, and chemistry
programs 9/2006

•Recruited at the NASA/Goddard Summer Intern Grad School Fair 
sponsored by the GSFC NSBE chapter – 7/2006

•Flyers distributed by Howard College of Arts and Sciences recruiter and 
others Fall 2006

•Recruiting at Science and Engineering Alliance Conference 10/2006

•Recruiting at Washington high schools  (Bannekar, etc.) 



�����	�	����
���

Recruit at national conferences for the 

National Organization for the Professional Advancement of Black 
Chemists and Chemical Engineers (NOBCChE – April 1-7 Orlando)

National Society of Black Engineers 
(NSBE – March 28-April 11, Columbus Ohio)

National Society of Black Physicists & 
National Society of Hispanic Physicists (February 21-25, Boston)

Use HNF Nanovan to recruit HS students in the Washington –
Baltimore metro area
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•Innovative materials education

•Train great materials scientists & engineers

•Expand opportunities for all Americans.

Our modest goals:

•World class materials research


