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SYNOPSIS

I use magnetic resonance imaging (MRI) physics and engineering to study interactions between
biologic systems and medical interventions. My recent work has been focused on developing
focused ultrasound surgeries for neurological disease including pediatric brain tumors.

EDUCATION

Ph.D. Biomedical Engineering, University of Michigan August 2016
Dissertation: “Magnetic Resonance Imaging Guidance of Histotripsy Therapy”

M.S. Biomedical Engineering, University of Michigan May 2013
Thesis: Implementation of Fast, Spiral Imaging in a 7T Small Animal MRI Scanner”

B.S., Physics, Brigham Young University April 2010

Thesis: “Phase Sensitive and Dual-Angle Radiofrequency Mapping in 23Na Magnetic Resonance
Imaging”

RESEARCH AND TEACHING FIELDS

Magnetic Resonance Imaging Focused Ultrasound Surgeries Medical Physics
Medical Imaging Modalities Signals and Systems Ultrasound and Acoustics
Biomedical Instrumentation MR Hardware Undergraduate Physics

PRIMARY POSITIONS

Assistant Research Professor, Electrical Engineering, BYU 2020-
Visiting Professor, Biomedical Engineering, UVA 2020-
Postdoctoral Research Associate, Biomedical Engineering, UVA 2019-2020
Postdoctoral Research Fellow, Robert Berne Cardiovascular Research Center, UVA 2017-2019
Postdoctoral Research Associate, Biomedical Engineering, UVA 2016-2017
Graduate Student Instructor, Biomedical Engineering, U of M 2014-2016
Graduate Student Research Assistant, Biomedical Engineering, U of M 2010-2013
CONSULTING POSITIONS

Consultant, Histosonics, Inc 2016
HONORS AND AWARDS

Training Fellowship, Robert M Berne Cardiovascular Research Center 2017-2019
Postdoctoral Teaching Fellowship, UVA School of Engineering and Applied Sciences 2017
Summer Research Fellowship, U of M Rackham Graduate School 2015

Young Investigator Award, 4" International Focused Ultrasound Symposium 2014



Graduate Assistance in Areas of Nation Need (GAAN) Fellowship, U of M 2014, 2015

EXTRAMURAL FUNDING

National Science Foundation, CBET 2022-2024
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“ERI: Magnetic Resonance Imaging of Acoustic Fields for Ultrasound- Based CNS Regeneration’

John A Widstoe Grant 2022
“Improved Surgery Safety for Patients Suffering Essential Tremor”
BYU College of Engineering Mentored Research Experience 2020-2021
Estimating Acoustic Pressure via MRI for Improved Pediatric Brain Tumor Treatments
BYU College of Engineering Seed Fund 2020
“Estimating Acoustic Pressure via MRI for Improved Pediatric Tumor Treatments”
UVA Brain Institute Pilot Grant 2019
“Thermal Dose Effects on the Diffusional Properties of Neuronal Tissue”
Integrated Translational Health Research Institute of Virginia 2019
“Improved Safety and MRI Data Accuracy for Transcranial Focused Ultrasound Procedures Via a
Novel Acoustic Coupling Bath”
Focused Ultrasound Foundation 2019
“Development of Novel Acoustic Coupling Media to Improve Image Guidance and Treatment Safety in
Transcranial Focused Ultrasound Procedures”
Ivy Biomedical Innovation Fund 2017
“Suppressing the Coupling Water Bath for Improved Guidance of Focused Ultrasound Surgery”
ORCA Undergraduate Student Mentoring Grant (BYU) 2009
“B1 Mapping Methods for Improved Sodium Quantification Using MRI”

PROFESSIONAL LEADERSHIP
Trainee Representative 2020-2021

Interventional MRI Study Group
International Society for Magnetic Resonance in Medicine

TEACHING AND MENTORSHIP

GRADUATE DIRECTED RESEARCH
Grayson Tarbox, Electrical Engineering, BYU, PhD Candidate, (Committee Chair)

Joshua Sponbeck, Electrical Engineering, BYU, PhD Candidate, (Committee Member)
Luke Heslington, Electrical Engineering, BYU, MS Candidate, (Committee Member)
Kyle Schvaneveldt, Electrical Engineering, BYU, MS Candidate, (Committee Member)
Daniel Tebbs, Electrical Engineering, BYU, MS Candidate, (Committee Member)
Sabastian Zapata, Electrical Engineering, BYU, PhD Candidate, (Committee Member)

UNDERGRADUATE DIRECTED RESEARCH
Evan Conger, Electrical Engineering, BYU

Project: “3D-printed scaffolding for MRI gradient coil design”
Levi Houton, Electrical Engineering, BYU



Project: “Ideal k-space encoding for simultaneous orthogonal MRI thermometry”
Miguel Numa, Neuroscience, BYU

Project: “Estimating Rodent Lung Volume from Computed Tomography Scans”
Matthew Osburn, Electrical Engineering, BYU

Project: “Simultaneous, Orthogonal MRI Thermometry”
Davi Cavinatto, Electrical Engineering, BYU

Project: “Estimating Acoustic Pressure via MRI for Improved Pediatric Tumor Treatments”
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Anthony Nguyen, Biomedical Engineering, UVA

Project: “Doping Agents to Improve MR Imaging During Focused Ultrasound Thalamotomy”
Leigham Breckenridge, Biomedical Engineering, UVA

Project: “Simulation of a Novel, Adiabatic, 3D-Selective, Excitation Pulse”

CLASSROOM EXPERIENCE

Medical Imaging Acquisition and Reconstruction, BYU ECEN 576, Winter 2021
Principles of Magnetic Resonance Imaging, UVA BME 8782 (Co-Instructor) Fall 2017
BME Measurement Principles, UVA BME 6311 (Teaching Assistant) Winter 2017
Circuits and Systems, U of M BIOMEDE 211 (Substitute Lecturer) 2015
Biomedical Instrumentation and Design, U of M, BIOMEDE 458/558 Winters 2015, 2016

(Graduate Student Instructor)

Medical Imaging Laboratory, U of M BIOMEDE 510 (Graduate Student Instructor) Winter 2014
Medical Imaging Systems, U of M EECS 516 (Substitute Lecturer) 2011, 2012, 2013
Department of Physics Demonstration lab, BYU (Undergraduate Teaching Assistant) 2007-2009

Department of Physics Homework Lab, BYU, (Undergraduate Teaching Assistant) 2008-2009
Volunteer Tutor, BYU, Undergraduate Physics 2008-2010

INVITED TALKS

“Nonfluids and Knifeless Surgeries,” Imaging Elevated, University of Utah Radiology and
Imaging Sciences, Salt Lake City, UT 2021

“Rapid Imaging for MRI-Guided Interventions.” Interventional MRI Educational Session, The
19" Annual meeting of the ISMRM, 2021

“Paramagnetic Nanoparticles for MR-Guided Surgeries,” The Nano-Symposium on Engineered
Health, Virginia Tech, Roanoke, VA 2018
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