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Research Biography 

I am an Earth and planetary scientist focused on understanding the long-term, evolutionary processes that 
connect the crust, lithosphere and deep interiors of planetary bodies.  My work, and that of my research 
group and our colleagues, integrates spacecraft observations with theory and computational approaches to 
investigate planetary processes such as the origin of deep focus earthquakes, impact cratering, crustal 
formation, lithospheric deformation, mantle convection, and metallic core evolution.  I have been 
involved with the NASA Mars Global Surveyor and MESSENGER missions, the latter as a Participating 
Scientist, working primarily with the laser altimetry and radio science instrumentation.  I have also been 
heavily involved in work developing future lander missions to Mercury.  Our work has shown how mid-
sized bodies such as Mars, Mercury, and Ganymede evolve; elucidated the internal structure of Mercury; 
and demonstrated how metallic cores can crystallize from the top-down and its influence on magnetic 
field generation. Our recent work is focused on unraveling the consequences of the nucleation barrier for 
crystallization of the inner core of the Earth and other planetary bodies.  My group and I thrive on 
involvement in interdisciplinary and international teams; that teamwork and collaboration is central to 
how our group has always made progress.   
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Department Chair Case Western Reserve University 2019 – Present  
Professor Case Western Reserve University 2015 – Present 
Associate Professor Case Western Reserve University 2009 – 2015 
Assistant Professor  Case Western Reserve University 2003 – 2009 
Postdoctoral Associate  Carnegie Institution of Washington 2001 – 2003 
Graduate Research Assistant  Washington University in St. Louis 1996 – 2001 
Graduate Teaching Assistant Washington University in St. Louis 1996 – 1999 
Undergraduate Teaching Assistant  University of Minnesota 1995 – 1996 
Undergraduate Research Assistant  University of Minnesota 1994 
Laboratory Assistant Natural Resources Research Institute 1992 

Education 

Washington University in St. Louis Earth and Planetary Sciences Ph.D. – 2001 
Washington University in St. Louis Earth and Planetary Sciences A.M. – 1998 
University of Minnesota Aerospace Engineering and Mechanics B.A.E.M. – 1996 

Selected Honors  

CWRU UCITE Mentoring Fellow, Interactive Commons AR/XR Fellow 2014, 2022 
NASA Group Achievement Award for MESSENGER Orbital Operations  2017 
MESSENGER Participating Scientist 2007 – 2016 

Professional Society Memberships 

American Geophysical Union 1994 – Present 
Geological Society of America 2011 – Present 
National Association of Geoscience Teachers 2017 – Present 
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