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Passionate researcher specializing in neutron scattering, motivated by collaborative exploration of 

novel physics in quantum materials. Enthusiastic scientific leader and mentor, proselytizer of the 

neutron scattering technique. 

 

Education 

Ph.D.: Northern Illinois University                                                May 2016 

 Department of Physics, Advisor: Prof. Omar Chmaissem 

 Dissertation: Magnetism in the iron-based superconductors: the determination of spin-nematic fluctuations as the  

           primary order parameter and its implications for unconventional superconductivity  

B.S.: Lewis University                                    May 2010 

 Department of Physics 

- magna cum laude 

 

Roles & Responsibilities 

Oak Ridge National Laboratory 

Staff Scientist on WAND2 and POWDER neutron diffractometers                                                            June 2019 – Present 

 Summary: Run independent research program on quantum materials. Operate, maintain and develop the WAND2 and 

  POWDER diffractometers of the High Flux Isotope Reactor. Build collaborative research projects across  

  Neutron scattering and Materials Science & Technology Divisions. Mentor post-docs, graduate and  

  undergraduate students 

 Highlights: 

● First authored or co-authored ~8 publications/yr 

● Co-wrote funded LDRD on studying high-pressure superconductivity 

● Co-founded ‘Quantum entanglement’ journal club  

● Co-authored proposal for funding from Canadian Foundation for Innovation  

● Participate in Quantum Science Center led research effort 

● Performed 30+ neutron scattering experiments 

● Co-authored >20 beamtime proposals 

● Lecturer at annual Neutron and X-ray Scattering School 

● Co-Developed and commissioned instrument upgrades 

● Built Monte Carlo Instrument models for instrument performance and upgrades (McStas)  

● Co-organized Magnetic Structure Determination from Neutron Scattering workshop 

● Worked on data reduction workflows and tasks 

● Part of ‘Think Tank’ developing next generation powder diffractometer

   

Post-Doctoral Associate, Neutron Scattering Division                                                                                  June 2016- June 2019 

 Summary: Perform independent research in quantum materials (75%), Operate POWDER diffractometer of the High 

  Flux Isotope Reactor (25%).   

 Highlights: 

● First authored or co-authored 13 publications 

● Co-authored write-up of the 2019 ‘Inaugural Oak Ridge Quantum Materials Workshop’ 

● Developed high-pressure program for neutron scattering 

● Local contacted 30+ user experiments 

● Lecturer at annual Neutron and X-ray Scattering School

 
Argonne National Laboratory (via NIU)                                 

Guest Graduate Researcher, Neutron and X-Ray Scattering Group                                                           Dec. 2012 – May 2016 

 Summary: Perform research on the mechanism of unconventional superconductivity in Iron-Based superconductors  

  using neutron and x-ray scattering techniques. Grow single crystal and powder samples. Use lab-based  

  characterization techniques (resistivity, magnetization, table-top x-ray.)  



 

 

 

Teaching Experience 

Instrument Scientist 

● Lecturer and proctor of guided hands-on tutorials on the technique of neutron powder diffraction, theory of 

magnetic structure solution and use Rietveld refinement code for nuclear and magnetic structural modeling 

for the 2019, 2020,  2021, and 2022 Neutron and X-ray Scattering Summer Schools 

● Continuous instruction of new neutron scattering users (from undergraduate to professors) on the theory, 

operation and data handling of a neutron powder diffractometer  

● Annual lecturer at the Magnetic Structure Solution Workshop 

 

Post-Doctoral 

● Lecturer and proctor of guided hands-on tutorials for the 2016, 2017 and 2018 Neutron and X-ray Scattering 

Summer Schools 

● Instruction of new neutron scattering users  

● Hosted informal sessions for Oak Ridge National Laboratory’s post-graduate community on using neutrons 

in research 

 

Graduate Student 

● Teaching assistant for calculus-based Electricity and Magnetism laboratory: guided recitations, taught 

laboratory coursework, proctored lab work and graded reports (1 semester) 

● Tutoring center for all undergraduate physics coursework (1 semester) 

● Teaching assistant for Advanced Physics Laboratory (Senior level), helped students run experiments, learn 

experimental techniques (daq, labview coding, circuit troubleshooting etc), guided students in the design and 

implementation of senior lab projects (2 semesters)    

● Volunteer at STEM Fest – community outreach teaching physics concepts to non-technical visitors  

 

Under-graduate Student 

● University tutor for Physics, Mathematics and Computer Science courses (4 semesters) 

● Revised and expanded laboratory manual for algebra and calculus based 1st year physics 

 

 

Technical Skills 

 
● Extensive experience with data collection, reduction and analysis of neutron and x-ray scattering as applied 

through powder and single crystal diffractometers as well as spectrometers 
● Rietveld refinements for both crystal and powder data 
● Nuclear/magnetic structure determination through group theory and representational analysis  
● Development of analytical programs (structure properties calculations, peak integration) 
● Pair Distribution Function analysis as implemented in PDFgui 
● Reverse Monte Carlo technique as implemented in RMCProfile  

● Spin-wave modeling through linearized spin-wave theory 
● Modeling and optimization of neutron diffraction instruments via MC as implemented in McStas 
● Proficiency in Python and LaTeX, familiarity with C++ and Matlab  
● Transport and magnetic properties measurements: resistance, heat capacity, magnetic susceptibility 
● Synthesis of single crystal and powder materials through self-flux, Sn-Flux, and sintering techniques, 

handling of highly toxic/reactive/volatile elements for synthesis 
● Experience loading and pressurizing diamond anvil, gas and clamp pressure cells 
● Experience operating, troubleshooting and developing cryogenic and high magnetic field sample 

environments including, closed cycle, liquid helium and dilution refrigerators, 3He inserts and cryomagnets 
 

Awards, Service and Organizations 

 

Awards 

● 2016 Graduate School Dissertation Completion 

Fellowship                                                   
● 2016 Outstanding Graduate Student – Physics 

● 2015 ACA Annual Meeting Margaret Etter 

Award in the category of Neutron Scattering

 



 

 

Elected Leadership Roles 

● ACA Neutron-SIG Chair-Elect 2022 

● Executive Committee Member ORNL 

Postdoctoral Association 2017-2018 

● Vice-Chair Research Committee ORNL 

Postdoctoral Association 2017-2018 

● Vice-President Society of Physics Students 

Lewis University Chapter 2009-2010 

● Secretary American Chemical Society Lewis 

University Chapter 2007-2008

 

Community and Professional Service 

● Neutron and X-ray Scattering School 2022 co-

organizer 

● NIST Center for Neutron Research proposal 

reviewer 

● Referee for Physical Review Letters, Physical 

Review B, Physical Review Materials and Solid 

State Chemistry 

● Volunteer – ORPA donation drive to benefit the 

victims of hurricanes 

● Volunteer – United Way Bake Sale 

● Community outreach for Neutron Scattering 

Society of America (Booth at APS March 

Meeting)

 

Organizations 

● American Crystallographic Society 
● American Physical Society 
● Neutron Scattering Society of America 
● Pittsburgh Diffraction Society 

● Sigma Xi research society 
● Sigma Pi Sigma  
● Kappa Mu Epsilon
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anisotropy in MnTe” Phys. Rev. Mater. 6, 014404 (2022) Editor’s Suggestion 

 

37. E.E. Oyeka, M.J. Winiarski, M. Sorolla II, K.M. Taddei, A. Scheie, T.T. Tran, “Spin and Orbital Effects on 

Asymmetric Exchange Interaction in Polar Magnets: M(IO3)2 (M = Cu, Mn)” Inorg. Chem. 60, 21, 16544 (2021) 

 

36. Y. Cao, K. Lin, S. Khmelevskyi, M. Avdeev, K.M. Taddei, Q. Zhang, Q. Huang, Q. Li, K. Kato, C.C. Tang, A. 

Gibbs, C.W. Wang, J. Deng, J. Chen, H. Zhang, X. Xing, “Ultrawide temperature range super-Invar behavior of 

R2(Fe,Co)17 materials (R=rare earth)” Phys. Rev. Lett. 127, 055501 (2021)  
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“Ferromagnetic EuCd2As2 as a candidate Weyl ‘Hydrogen Atom’” 2022 American Physical Society March Meeting 

 

“The magnetic and crystal symmetries of EuCd2As2 and their role in generating a single pair of Weyl points” 2022 

American Crystallographic Association Annual Meeting 

 

“Neutron Scattering Studies in Quasi-One-Dimensional Superconducting Systems” INVITED 2021 Materials 

Research Society Spring Meeting  

 

“The magnetic order, tunable spin-canting, and band structure of a candidate Weyl semi-metal” 2021 American 

Physical Society March Meeting 

 

“Hidden Hydrogen and a spin-glass to superconducting transition in quasi-1D KCr3As3” 2020 American Conference 

on Neutron Scattering 

 

‘Using neutrons to study topological materials” INVITED 2020 Quantum Materials Over Coffee seminar series 

 

“When electrons misbehave: quantum materials and how we study them” INVITED 2020 University of Alabama 

seminar series 

 

“Local-Ising type magnetism and metamagnetism in the rare-earth pyrogermanates” 2019 American Physical Society 

March Meeting  

 

“Frustrated ordering instabilities and superconductivity in quasi-one-dimensional K2Cr3As3” INVITED 2019 

Electronic Materials and Applications Meeting 

 

“An unexpected tuning parameter for the quasi-one-dimensional AxCr2As3 superconductors” 2019 Gordon Research 

Conference for Superconductivity AND 2019 Gordon Research Seminar for Superconductivity (Poster) 

 



 

 

“Uncovering the interactions behind quantum phenomena” INVITED Old Dominion University 2019 Research 

Symposium AND 2018 Brookhaven National Laboratory Condensed Matter Physics and Materials Science Division 

Colloquium 

 

“Proximate orders and spin-triplet superconductivity in the quasi-one-dimensional AxCr3As3 materials” 2018 Annual 

South Eastern Section American Physical Society Meeting 

 

“Neutron scattering studies of the quasi-1D superconductor: K2Cr3As3” 2018 Gordon Research Conference AND 

Gordon Research Seminar for Correlated Electron Systems (Poster) 

 

“Using neutron diffraction to study competing orders in unconventional superconductors” INVITED 2017 Pittsburgh 

Diffraction Society Annual Meeting  

 

“Neutron diffraction studies of multiferroic BiCoO3” 2017 International Meeting on Ferroics   

 

“Neutron scattering studies of the quasi-1D superconductor: K2Cr3As3” 2017 Gordon Research Conference for 

Superconductivity AND 2017 Gordon Research Seminar for Superconductivity (Poster) 

 

 


