
Theodore J. McCormack

Home:  +1 505 750 3546
Email: guzbit@gmail.com

10451 4th NW Albuquerque, NM 87114

EDUCATION

M.Sc. in Molecular Biophysics, Stockholm University 2009 – 2011
B.Sc. in Physics, New Mexico Institute of Mining and Technology 2001 – 2005
B.Sc. in Mathematics, New Mexico Institute of Mining and Technology 2001 – 2005

RESEARCH AND WORK EXPERIENCE

Stockholm Bioinformatics Center 02/2010 – present
Advisor: Erik Sonnhammer

Masters Thesis
Developed several novel network randomization algorithms. These algorithms are used to help determine the 
significance of cross-talk between functional groupings in large biological networks. By comparison of network 
topology to randomized versions of the same network, a Z-score, p-value, false discovery rate and reduced chi-
square are some of the statistics that are calculated. Investigated how conservation of various topological 
properties when randomizing the network affects true and false positive rates in cross-talk. 

Aspen Avionics 04/2007 – 02/2009
Advisor: Tony Malerich

Aircraft Attitude Prediction 
Modified, tuned and analyzed implementations of Extended Kalman Filters for best prediction of aircraft attitude. 
Kalman filtering is a mathematical method that uses an a priori dynamical model in conjunction with sensor data 
to predict and correct correlated or hidden variables. I created and tested novel methods for dynamic scaling of the 
Kalman gain, substitution of GPS velocity for true air speed, enhanced magnetometer calibration that corrected 
for proximate ferrous materials and modifications for helicopters flight dynamics. 

Flight Tests
Conducted and analyzed 50+ flight tests in airplanes and helicopters to determine accuracy of predicted solution. 
This involved identifying test goals via collaboration with pilots and consultation of FAA regulatory standards. 
Before each flight test, I would ensure proper configuration of system hardware and software for data acquisition 
success. I would then analyze the data post flight to verify that flight test goals were met. 

Los Alamos National Laboratory 02/2006 – 02/2007
Advisor: Xuan-Min Shao

Data management
Maintained and wrote custom python and C codes for acquisition, backup and display of time changing electric 
field (EdotX) data from a network of remote sensing stations throughout North America. Also, maintained the 
sensor and computer hardware for these stations. 

Terrestrial gama-ray flash analysis
Statistically correlated EdotX events with gama-ray flashes observed by the RHESSI satellite, results were 
presented at 2006 American Geophysical Union Conference.

mailto:guzbit@gmail.com


Oak Ridge National Laboratory 05/2004 – 08/2004
Advisor: Viatcheslav Shchepunov

Internship to develop spectrometer simulation software
Structured and coded an electrostatic field and ion trajectory simulation program in Fortran. The program was 
used for the design of an electrostatic multi-pass time of flight spectrometer and separator for heavy ions. 
Completed electrostatic potential calculation from charge density via boundary-element method, Runge-Kutta 
integration of ion trajectory, GUI dialogs for easy parameter specification for all plots and calculations. 

ADDITIONAL WORK EXPERIENCE

iPhone Application Development 01/2009 –  10/2009
Advisor: N/A
With a collaborator, started an iPhone software development company (see http://www.slyco.org) primarily 
focused on small games. I was responsible for coding and testing of all different factions of the software from UI 
to physics algorithms. 

New Mexico Tech Physics Department 08/2005 – 12/2005
Advisor: Paul Arendt
Graded homework for ~20 undergraduate electricity and magnetism students.

Magdalena Ridge Observatory 09/2003 – 05/2004
Advisor: Dan Klinglesmith 
Created front and back end software for recording and displaying of weather data at the MRO site.

Institute for Complex Additive Systems Analysis 04/2002 – 05/2003
Advisor: Max Planck
As a systems administration assistant I created web-based (php, javascript) administration forms and helped with 
any other networking related challenges.  

CONFERENCE PRESENTATIONS

Xuan-Min Shao, David M. Smith, Theodore J. McCormack, Jeremiah D. Harlin, Timothy D. Hamlin, 
“Correlation between lightning discharges and terrestrial gamma-ray flashes observed with a rearranged Los 
Alamos Sferic Array (LASA)”, American Geophysical Union Conference 2006.

Theodore J. McCormack, Viatcheslav Shchepunov, “Simulation Program for Multi-Pass Time of Flight (MtoF) 
Separator”, Division of Nuclear Physics Conference 2004.

http://www.slyco.org/


RELEVANT SKILLS AND TECHNIQUES

Spectroscopic and Microscopic Methods

- Atomic force microscopy
- Scanning transmission electron microscopy
- Optical tweezers microscopy 
- Circular dichroism
- Electron paramagnetic
- Nuclear magnetic resonance
- Fluorescence and infrared spectroscopy
- X-ray crystallography 

Biochemical Techniques

- Protein crystallization
- DNA and protein arrays
- Protein over-expression and purification
- 2D-gel electrophoresis
- Mass spectrometry

Computer Skills

- Experienced with C/C++/Objective-C, Fortran, Python, Java, PHP, SQL and Perl, R
- Experienced user of Unix and Windows based operating systems and office programs
- Experienced with Matlab, Maple, IDL and revision control tools SVN and CVS
- Familiar with Gaussian, GROMACS, AutoDock and PyMOL molecular simulation tools

AWARDS AND HONORS

Awarded Successful Participant in Mathematical Contest in Modeling, MCM 2005
Honors for Academics, NMT     2001, 2004, 2005
Awarded expenses paid to present poster, DNP   2004
Awarded paid student internship, ORNL 2004
Copper Scholarship, NMT 2001 – 2005



COURSE CONTENT

Molecular Biophysics, M.Sc.

Quantum Chemistry (15 ECTS)
Covered molecular orbital theory and how to apply it to solve real-world problems e.g. how to determine 
structures, activation energies, solvent effects etc. The theories behind the basic and modern quantum chemistry 
methods were covered in detail. 

Bioinformatics (7.5 ECTS)
Covered the basic bioinformatic methods to analyze DNA and protein sequence and protein structure. Used basic 
tools in bioinformatics, including: sequence searching, sequence alignments, secondary structure, fold 
recognition, homology modeling.

Quantum Biochemistry (7.5 ECTS)
Covered mechanisms of biochemical reactions from a quantum chemical perspective. Some of the systems 
discussed included: photosystem II, cytochrome oxidase, ribonucleotide reductase, methane monooxygenase, 
bacterial photoreaction center. 

Protein Physics (7.5 ECTS)
Covered thermodynamics, electrostatics and kenetics related to: biophysical chemistry, protein structure, protein 
folding and prediction, protein function. 

Molecular Modeling (7.5 ECTS)
Covered modeling of biological systems at the molecular level including Hartree-Fock, basis sets, semi-empirical 
methods, density functional theory, molecular mechanics, energy minimization, molecular dynamics simulations, 
Monte Carlo methods, sequence alignments. Laboratory exercises elucidated the use of: PyMol, GROMACS, 
BLAST homology modeling, AutoDock. 

Structural Biochemistry (7.5 ECTS)
Covered concepts in structural biochemistry such as protein structures on a molecular level and techniques for 
determining three-dimensional structure at atomic resolution. Two of the main techniques covered for determining 
protein structure at atomic resolution were X-ray crystallography and nuclear magnetic resonance. Laboratory 
exercises included: protein crystallization methods, NMR spectroscopy, protein model building from electron 
density, structure-function relationships. 

Spectroscopy of Biomolecules (7.5 ECTS)
Covered the theory and application of the spectroscopic methods that are used in the life sciences. Hands-on 
laboratory course work included: fluorescence, infrared and circular dichroism spectroscopic methods.

Biomolecules and the physical principles of their reactions (7.5 ECTS)
An introduction to biological molecules (water, amino acids, proteins, nucleic acids, DNA, RNA) and biological 
systems (cells, membranes). Also covered the fundamental chemical and physical principles that underly reactions 
of biological molecules, such as classical thermodynamics, chemical equilibrium, kinetics of chemical reactions, 
and molecular orbital theory.



Physics, B.Sc.

Graduate Electrodynamics I (3cr)
Covered electromagnetic field equations and boundary value problems in electrostatics and magnetostatics.

Advanced Dynamics (3cr)
An advanced course in classical mechanics. Covered Lagrangian and Hamiltonian formalism, rigid body motion, 
normal modes, Hamilton-Jacobi Theory, and problems in relativistic mechanics.

Senior Laboratory (2cr)
Experiments in atomic, nuclear, and solid-state physics.

Atomic & Nuclear Physics (3cr)
A continuation of Quantum theory. Covered topics in atomic and molecular structure, quantum statistics with 
applications to degenerate Fermi and Bose Fluids, radioactivity, elements of nuclear structure, nuclear energy 
sources.

Astrophysics I (3cr)
Covered stellar atmospheres, stellar interiors, star formation, stellar evolution, variable stars, and compact objects.

Thermodynamics & Statistical Mechanics (3cr)
Covered the effects of heat and work on gases, liquids, and solids. The equations of state and the first and second 
laws of thermodynamics were presented with applications to heat engines and chemical processes. An 
introduction was given to kinetic theory and statistical mechanics.

Intro to Quantum Theory (3cr) 
Covered wave-particle experiments, introductory quantum mechanics, atomic structure and spectra, the hydrogen 
atom, exclusion principle, electronic structure of atoms, and diatomic molecules.

E & M Measurements Lab (1cr)
Experiments in electricity and magnetism, emphasizing applications to measurements in physics and geophysics.

Radiation & Optics (3cr)
Applied mathematical models to explore the properties of electromagnetic radiation such as polarization, 
diffraction, interference, and scattering. 

Electricity & Magnetism (3cr) 
Covered Maxwells equations, Lorentz force, dipole moments and application of these principles to simple 
physical systems. 

Intermediate Mechanics (3cr)
An intermediate course in the dynamics and statics of particles and rigid bodies. Introduction to Lagrangian and 
Hamiltonian mechanics.

Vibrations and Waves (4cr)
Vibrations and waves were examined from both theoretical and experimental standpoints. Covered theory 
describing simple vibrating systems, including coupled oscillators. Laboratory measurements on electrical analogs 
of vibrating systems. Wave theory for transverse and longitudinal waves. Experiments using electromagnetic 
radiation in the visible, microwave, and X-ray regions were used to illustrate the nature of waves.

Lab & Shop Techniques (1cr)
Instruction in drill and tool bit sharpening, use of hand tools, drill press, lathe, milling machine, shaper, and sheet 
metal brake.



Mathematics, B.Sc.

Linear Algebra (3cr)
Covered proofs and principles of finite dimensional vector spaces, linear transformations, equivalence and 
similarity of matrices, eigenvectors and eigenvalues, canonical forms.

Mathematical Modeling (3cr)
Covered an introduction to the process of developing, analyzing, and refining mathematical models. 
Deterministic and probabilistic models were considered for both discrete and continuous problems.  

Putnam Competition (1cr)
Preparation for the William Lowell Putnam Competition in mathematics.

Basic Concepts of Analysis (3cr)
Covered mathematical proofs involving sequences, limits, differentiation, integrals, infinite series.

Partial Differential Equations (3cr)
Covered classification of classical partial differential equations of mathematical physics, boundary conditions, 
uniqueness theorems, first and second order equations, characteristics, boundary value problems, Green’s 
functions, maximum principle.

Basic Concepts of Math (3cr)
Covered mathematical proofs, set theory, mathematical induction and recursion, binary relations, functions, 
definition and development of some common number systems, cardinal numbers, abstract algebra.

Systems of Ordinary Differential Equation (3cr)
Covered theory and application of systems of ordinary differential equations, linear and nonlinear systems, two-
dimensional autonomous systems, stability, periodic solutions and limit cycles, inter-species competition and 
predator/prey problems, pendulum equation.

Applied Analysis II (3cr)
Covered orthogonal functions, Sturm-Liouville theory, Fourier series and integrals, heuristic derivation of 
examples of partial differential equations taken from heat conduction, vibration problems, electromagnetism, etc.; 
separation of variables, application to boundary value problems.

Formal Logic & Discrete Math (3cr)
Covered induction and recursion, mathematical proofs, propositional calculus and predicate calculus, discrete and 
combinatorial mathematics: sets, functions, relations, trees, and graphs, permutations and combinations.

Applied Analysis I (3cr)
Covered ordinary differential equations, series solutions, transform calculus.

Probability (3cr)
Covered basic concepts of discrete and continuous probability, such as common types of univariate distribution 
functions, expected values, the weak law of large numbers, uses of the central limit theorem and its applications, 
stochastic processes.

Vector Analysis (3cr)
Covered scalar and vector fields, gradient, divergence, curl, del operator, general orthogonal curvilinear 
coordinates, line integrals, surface and volume integrals, divergence theorem, Green’s theorem, Stokes’s theorem.



Introduction to Applied Linear Algebra  with Lab (4.5cr)
Covered solution of linear systems, matrix algebra, rank, determinants, eigenvalues and eigenvectors, numerical 
aspects of matrix calculation, vector spaces and linear transformations

Calculus I, II, III (12cr)
Covered introductory concepts in analytic geometry, limits, continuity, differentiation, applications of the 
derivative, the mean value theorem, the definite and indefinite integral, applications of integration, transcendental 
functions, techniques of integration, polar coordinates, infinite series, vectors in the plane and 3-space, vector 
calculus in two dimensions, partial differentiation, multiple integration, topics in vector calculus, and complex 
numbers and functions.


