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. Complex-oxide interfaces « III-V Quantum dot/quantum wells
Areas of «  Molecular Beam Epitaxy «  Synchrotron diffraction/spectroscopy
Sp e Cialty . Electronic Materials . Condensed Matter Physics
Doctorate, Applied Physics August, 2004 —July 2009
. University of Michigan, Ann Arbor, Michigan
Education Thesis: Direct X-Ray Studies of Epitaxial Semiconductor Quantum
Dots

Thesis Advisor: Prof. Roy Clarke

Masters of Science, Electrical Engineering Angust, 2004 - May, 2007

University of Michigan, Ann Arbor, Michigan

Bachelors of Science, Physics (Summa Cum Laude)

Southern University and A&M College, Baton Rouge, Louisiana Awgust 2001 July 2004
Thesis: The High Voltage Analysis of Monitored Drift Tube

Performance for the ATLAS Muon Spectrometer

North Carolina State University Aungust ,2015 — Present
. Department of Physics, Raleigh, NC
Experience Assistant Professor of Physics
Yale University, Charles Ahn Lab August ,2009 — July 2015

Department of Applied Physics, New Haven, Connecticut
Postdoctoral Research Associate

« Molecular beam epitaxy growth and characterization of epitaxial complex-oxides, Silicon and
GaN based nanoscale systems.

« Atomic scale synchrotron x-ray diffraction imaging of nanostructures

«  X-ray magnetic circular dichroism and X-ray absorption spectroscopy studies of epitaxial thin
films

« Successfully designed and led synchrotron experiments at the Brookhaven National Laboratory,
NY and the Argonne National Laboratory, IL to understand metal-insulator transitions in thin-
film rare-earth nickelate systems

. Co-authored proposals and program reviews for research funding agencies and national
laboratory collaborations

« Supervised 3 undergraduate summer research students

University of Michigan, Roy Clarke Lab July 2005 1o July 2009
Department of Applied Physics, Ann Arbor, Michigan

Graduate Research Assistant

« Developed method to image thin-film structures with sub-atomic resolution using synchrotron
X-ray sources.

« Developed first combination of anomalous diffraction techniques and the Coherent Bragg Rod
Analysis method for element-specific structural determination of nanoscale structures.

« Developed a real-time transmission x-ray diagnostic technique to image turbine blade
components to detect and understand defect characteristics which lead to failure


mailto:dpkumah@ncsu.edu
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Honors and
Awards

Skills

National Academies of Science Sept. 2007-Nov. 2007
Washington DC

Mirzayan Science and Technology Policy Fellow

« Recipient of Christine Mirzayan Science & Technology Fellowship

« Coordinated collaborative efforts on the Global Energy Assessment Study with the National
Academies Board on International Scientific Organizations and the H. John Heinz I1I Center

European Particle Physics Research Council (CERN) May 2004- July 2004
Genva, Switzerland
May 2003- July 2003
Summer Intern

. Investigated the effects of sense wire sags on the resolution of the Muon Detector System for
ATLAS and the Large Hadron Collider.

. Investigated a cosmic-ray procedure for rapidly detection of defective components of the Muon
Detector System for ATLAS and the Large Hadron Collider.

National Renewable Energy Laboratory May 2002-July 2002
Golden, Colorado

Summer Intern
« Designed a program using Visual Basic to simulate the Atomic Force Microscope (AFM).

Program implemented by the Measurement and Characterization Department at NREL to
identify defects in AFM images and increase the accuracy of these images.

«  Physics and Chemistry of Surfaces and Interfaces Young Scientist Award, January, 14 2009,
American Vacuum Society

«  Christine Mirzayan Science and Technology Policy Fellowship, August 2007, National
Academies of Science

. University of Michigan Applied Physics Graduate Fellowship

.  Student Grand Marshall, Southern University, July 2004

«  Who is Who in American Colleges and Universities, 2003-2004

. 1st Place, Physics Research Presentation, Beta Kappa Xi, 2004

« 2003 Science and Engineering Academic Excellence Scholarship

«  National Collegiate Mathematics Award, 2001-2002

o All American Collegiate Award, 2001-2002

. 2002-2003 College of Sciences Excellence Award

« 2001/2002 Honorts College and Junior Division Highest GPA Award
+ 2001/2002 Chemistry Excellence Award

- Development of characterization tools for atomic scale characterization of interfaces and
defects in crystalline nanoscale structures

. Collaborative research in an international setting

«  Molecular Beam Epitaxial growth of semiconductor and oxide thin films

o X-ray diffraction and energy dispersive techniques using synchrotron and laboratory sources
. Direct methods for x-ray phase retrieval

. Proficient in programming in MATLAB, PERL, C, C++, ROOT, SPEC and FORTRAN
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Selected « 2015 Advanced Light Source User Meeting, Berkeley, CA, October, 2015
Invited Talks o Electronic and Orbital Engineering at Complex Oxide Interfaces

« University of South Florida, Atomic-scale engineering of the electronic and orbital properties of
complex oxides, January 8th 2015

« Brookhaven National Laboratory Condensed Matter Colloquium, Brookhaven, NY, 2014
o Correlating atomic structure and emergent phenomena at complex oxide interfaces
« 2013 Energy Materials Nanotechnology West meeting, Houston, TX
o Correlating atonic structure and emergent phenomena at complex oxide interfaces
« 2012 Aspen Winter Conference, Aspen, CO
O Physical structure and metal-insulator transitions in strained nickelate beterostructures
. Calvin College Department of Physics Seminar , Grand Rapids, MI, Dec, 2007
O Imaging Interfaces with X-rays
.  Swiss Light Source Seminar, Villigen, Switzerland, July 2007
o  COBRA: A Direct Method for Phase Retrieval
. Southern University College of Sciences Symposium, Baton Rouge, LA, May 2007

o Unlocking Nature's Secrets with X-rays

Selected « 2015 Materials Research Society Fall Meeting, Boston, MA
. o Electronic and Structural Conpling at Complex Oxide-Semiconductor Interfaces
Contributed , . . o
. « 2010 17th International Workshop on Oxide Electronics, Awaji-shima, Japan
Presentations o The Interfacial Structure of Complex: oxcides on Semiconductors
« 2009 Physics and Chemistry of Surfaces and Interfaces, Santa Barbara, CA
o A new x-ray method to image self-assembled quantum dot structures.
« 2008 American Physics Society March Meeting, New Orleans LA
o Anomalons COBRA studies of InGaAs/ GaAs.
« 2007 American Physics Society March Meeting, Denver CO
o Structure and morphology of (111) texctured Au/ Co/ Au trilayers grown on glass by MBE.
« 2004 National Conference of Black Physics Students, Washington DC
o Cosmic Ray Muon Calibration for ATLAS
. 2003 Emerge Workshop, Atlanta GA
o GradPortal: Bridging Graduate Resources
. 2002 Dirac Centenary Conference, Baylor University, Waco TX
o The Effect of Tip Design on Imaging in the Atomic Force Microscope
« 2002 Honors College State Conference, Lafayette, LA
o Quantum Web: A Model for Online Learning
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5| Resume for Dr

. Divine P. Kumah

(15) J. A. Moyer, C. A. F. Vaz, D. A. Arena, D. P. Kumah, E. Negusse, and V. E. Henrich,
and R. Clarke. Magnetic structure of Fe-doped CoFe204 probed by x-ray magnetic
spectroscopies. Phys. Rev. B 84, 054447 (2011)

(14) E. Cohen, S. Yochelis, O. Westreich, S. Shusterman, D. P. Kumah, R. Clatke, Y. Yacoby,
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W.. In Situ Imaging of High Cycle Fatigue Crack Growth in Single Crystal Nickel-Base
Superalloys by Synchrotron X-Radiation J. Eng. Mater. Technol. 130, 021008 (2008)

(6) R. Herger, P. R. Willmott, C. M. Schlepiitz, M. Bjorck, S. A. Pauli, D. Martoccia, B. D.
Patterson, D. Kumah, R. Clarke, Y. Yacoby, and M. Débeli. Structure determination of
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