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The Universities
Carnegie Mellon:

10,000 students 
1427 faculty

FAMU:
12,700 students 
620 faculty



FAMU-CMU PREM History

9/96 9/00 9/05
MRSEC founded Second funding period

• Initial collaborative built 
upon pre-existing personal 
contact between Adams 
(now BYU, since 1999) 
and Garmestani (now GA 
tech, since 2003).

Third funding period

• Build on a program of 
teaching, summer exchanges, 
and research collaboration.

8/11

CIRE Started PREM founded

• The PREM is an instrumental part of the CMU 
MRSEC outreach program

• The main goal of our PREM is to increase the 
number of underrepresented minority graduate 
students in science and engineering.



Faculty
FAMU:
• Dr. Peter N. Kalu, ME

– Mr. Donald Hollett
• Dr. Rufina Alamo, ChE
• Dr. Ke Han, ME
• Dr. Simone Peterson Hruda, ME
• Dr. Egwu Kalu, ChE
• Dr. Justin Schwartz, ME
• Dr. Ramakrishnan, ChE
� Dr. Kalayu Balay, Physics
� Dr. William Oats
� Dr. Ongi Englander

CMU:
• Dr. Greg Rohrer

– Dr. Neetha Kahn

• Dr. Katy Barmak
• Dr. Mike McHenry
• Dr. Tony Rollett
• Dr. Paul Salvador
• Dr. Robert Suter



Host undergraduate students at CMU during the 
summer

Jointly teach classes via a live internet connection.

Collaborate with FAMU research groups

Summary of FAMU-CMU Activities



Summer Research at CMU

Six PREM students join with others supported by our 
MRSEC and by our REU site

Students from summer 2008



Typical Summer Schedule
Early June: Kick-off meeting for advisor/student introductions.

Early July:  Each student makes a short presentation on their 
progress.

Early August: Final oral and written reports

Throughout the summer:
Seminars
Professional training
Social events



Example of Summer Research Impact

Students from summer 2007

Robert Smith, Controlling Crystal Formation in 
Selectively Substituted Polyethylene
Advisors: Rufina Alamo – FAMU

Michael Bockstaller – CMU

Robert applied to, was accepted in, and enrolled 
in the doctoral program at CMU



1. "Effect of Site-Specific Halogenation on the Crystallization of 
Polyethylene", E. Boz, A. J. Nemeth, K. Wagener, K. Jeon, F. Nazirov, R. 
Smith, M. R. Bockstaller, R. Alamo Macromolecules 41, 1647-1653, 
(2008).

2. "Crystallization of Polyethylenes Containing Chlorines" R. Alamo, E. Boz, 
R. Smith, K. Wagener, M. R. Bockstaller Macromolecules 41, (2008), 
ASAP.

Robert used a small angle x-ray 
scattering facility funded by and 
NSF MRI grant

Example of Summer Research Impact



• Summer Research Experience (SRE) at CMU
– 9 SRE students went to graduate school

2005
Dhanvir Aujla
Ysela Chiari
Renee Gordon 
Nicholas Bembridge
Celina Dozier
Chukwuemeka Aofolaju

2004
Ivan Lopez
Diego Laboy 
Velouse Pierre
Jennifer Barrow 
Ramou Akin-Cole
Ana Erb

Example of Summer Research Impact



Materials Science Classes at FAMU-FSU :
- New Materials Science & Engineering courses are now  being 
offered jointly via live-web video conferencing wit h CMU.

- Materials for Energy Systems (Rohrer – Schwartz)
- Advanced Materials Characterization (Rollett – Kalu)

Spin-offs:

- Students at Drexel University 
and Lehigh University have 
benefited from the jointly taught 
courses

- Advanced Material 
Characterization will be made 
available to Brown University as 
from Spring 2009 

Classes Taught as Part of the PREM



Classes Taught as Part of the PREM

Advanced level enrichment classes

Joint interests generate higher enrollments

Active participation from faculty at both sites

Effective technology



Graduate Research Projects
Steven Downey
Thesis title: Microstructure Stability of 316LN-type 
Alloys During the Nb3Sn Reaction Heat Treatment 

Peter Kalu: Faculty Advisor
Greg Rohrer: Member of Ph.D. Committee

Downey visited CMU several times to learn how to 
use software to analyze grain boundary character 
distributions in stainless steel alloys.

S.T. Downey, II, N. Bembridge, P.N. Kalu, H.M. Miller, G.S. Rohrer, K. Han, J. Mater. Sci., 42 (2007) 9543.



Building Collaborative Research 
Interactions

Joint interest among the PIs

Both parties contribute specialized capabilities

Faculty from both institutions on thesis 
committees (grad research)

Personnel Exchanges

Joint Publications



Changing interests of MRSEC and faculty.

Continuity of undergraduate research.

Choice of graduate research topics.

Potential Problems



Input from other MRSECs

The University of Pennsylvania.

UCSB

Johns Hopkins

Princeton



UPR-Penn  PREM

•Nearly 10 year collaboration with UPR, at Humacao, Cayey and Rio 
Piedras, starting with a CIRE

•Summer exchange- up to 6 UPR faculty and 6 students visit Penn from 
2 to 4 weeks for research

•Lectures via videoconference from Penn to UPR for u ndergraduate 
seminars

•Annual symposium at UPR organized by Penn in April

•Program annually impacts hundreds of UPR students, 100% minority, 
and faculty, >80% minority with women > 50% of stud ents and >45% of 



•Joint Research Projects- 7 involving 8 UPR faculty a nd 7 Penn faculty 
impacting 24 students (6 graduate, 14 undergraduate  and 4 high school) per 
year with joint publications.

•Annual research meeting at UPR in November

•Faculty/grad./undergrad. exchange during academic y ear for research and 
education

•The collaboration has resulted in:
many joint research publications
increased enrollment in mainland graduate schools
increased participation of minority women in science
exchange of personnel for research
improvement in infrastructure at UPR with new equipment and laboratories



Partnership for Research and Education in Materials (PREM)

2006-2008

Total students 9

Women 33%

Minorities 100%

• Fund 3-5 internships per summer
• JSU undergraduates and MS students 

work in UCSB MRL labs
• PREM students incorporated into 

summer REU program
• JSU faculty participate in MRL 

Summer Intern Seminar Series
• UCSB faculty participate in JSU 

LSAMP and science symposia

100% of participants have continued on to graduate or professional school



PREM collaborations with the JHU MRSEC

Access to instrumentation:

• Access for Howard to JHU/MRSEC facilities and     
technicians including training

• Access for JHU to Howard Nanofabrication facility 

(NNIN)

Joint research projects:
• Bismuth-based spin filters: 

Huber, Chien, Searson
• Doped nitride nanowires: 

Halpern, Harris, Katz, Reich
• Single source nitride precursors: 

Matthews, Katz
• Analysis of unconventional recording techniques 

in magnetic data recording nanotechnology: 
Dimian, Chien

Materials Education:
• Joint seminars and group meetings at Howard and JHU
• Collaborations between JHU graduate students and 

Howard and PGCC students

• REU:  3-4 Howard students work in JHU labs each   
summer as part of the JHU MRSEC’s REU program.  

Has led to publications and presentations at 
meetings (MRS,APS) with HU students as co-
authors.



Year Name Faculty Mentor Topic

2007 Mr. Jacob Gayles Prof. Jay Benziger Building a DC/DC Converter and Testing Current 
Density in a Fuel Cell  

2007 Mr. Jaime David 
Osorio

Prof. Mikko Haataja A Study of Micelle Kinetics by Means of Simplified 
Reaction-Diffusion Equations

2007 Mr. Eric Sanchez Prof. Jay Benziger Building a DC/DC Converter and Testing Current 
Density in a Fuel Cell  

2007 Mr. Rajiv 
Uttamchandani

Prof. Emily Carter Magnesium Local Pseudopotential for Use in OF-DFT

2007 Mr. Michael 
Vargas

Prof. Roberto Car Improving Transferability of Ultrasoft Pseudo-potentials 
for Core Excitations in Ice

2008 Mr. Jacob Gayles Prof. Mikko Haataja Nonlinear Optics in Nonlocal Material

2008 Mr. Sergio Orozco Prof. Emily Carter Lithium Local Pseudopotential Using DFT

2008 Ms. Courtney 
Sams

Prof. Annabella 
Selloni

Conformations of Solvated Divalent Metal Clusters: 
First Principles Calculation

2008 Mr. Eric Sanchez Prof. A.Z. 
Pangiotopoulos

Nucleation and Freezing: An investigation of subcooled
systems in the Coarse Grain ( Marrink Marrink/Martini) 
/model

PREM Students in PRISM/PCCM REU Program



Comments from PREM Students in 
PRISM/PCCM REU Program

Jacob Gayles (’07, ’08) - This experience has increased my interest in materials 
science.

Courtney Sams (’08) – The REU program has definitely increased my interest in 
materials science… I really appreciated this experience.  Thank you!

Eric Sanchez (’07, ’08) - I feel very privileged to have had such a professor guiding 
my research… Overall, I feel that this program has motivated me further in pursuing 
materials research…This program overall was great

Jaime Osorio - I consider this program to be a paradigm for other programs that 
would expose and encourage student to pursue research work in physics.

All students reported that the program increased their interest in materials science 
and in pursuing graduate school.  They all indicated they would highly recommend 
the program to others.



Anomalous Bias Dependence of Spin Torque in Magneti c Tunnel Junctions @ 
California State University, Northridge (CSUN)

Ioannis Theodonis, Nicholas Kioussis and Alan Kalit sov (CSUN)
W. M. Keck Computational Materials Theory Center

Acknowledgement: NSF-PREM Grant #DMR-0611562 MM22
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When a spin polarized current passes through a 
magnetic multilayer structure, it can transfer spin 
angular momentum from one ferromagnet  to 
another, and hence exert a torque on the magnetic 
moments of the electrodes. At sufficiently high current 
densities, this spin transfer torque can even reverse 
the magnetization of an individual domain.

We predicted an anomalous bias dependence of the 
spin transfer torque parallel to the interface in 
magnetic tunnel junctions, which can be selectively 
tuned by the exchange splitting. It may exhibit as sign 
reversal, as shown in the figure to the right, without a 
corresponding sign reversal of the bias. We 
demonstrated that the underlying mechanism is the 
interplay of spin currents for the ferromagnetic and 
antiferromagnetic configurations, which exhibit 
different bias behavior. (Published in Phys. Rev. Lett. 
97, 237205 (2006).)



Summary: Building Research and 
Education Partnerships between 
MRSECs and MSIs

Joint interests: Research and Education

Specialized contributions

Adaptability

Time & Patience


