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A. Personal Statement 

I am a graduate student in the chemistry department at Indiana Univ. pursuing Ph. D. under the mentorship 
of Prof. Lane Baker. My research interests and skills are focused on nanoscale analysis for science. My role in 
science is link to the advanced applications of scanning probe microscopy (SPM) techniques into the studies 
in solid- & bio-materials science, cell-biology, bio-physics, and electrochemistry. In the recent work I had 
utilized scanning electrochemical cell microscopy (SECCM) to access to the fundamental study objects in 
materials science. The nanoscale accessibility of electrochemical response of SECCM successfully showed 
the significant electrocatalytic difference of single nanoparticles which exposed (100) and (111) facets 
respectively. Atomic Force Microscopy (AFM) is one of my key research skills that provides nanometer 
resolution topography. Especially, non-contact mode AFM (NC-AMF) which I have learned from the work as 
application engineer in Park Systems provides the most accurate height information of nanoscale objects as 
operating non-invasively. Nanonewton force detection of molecule interaction at interface is also a powerful 
functionality of AFM which can be utilized in both ambient and liquid environment. Lastly, my third key 
nanoscale analysis SPM technique is scanning ion conductance microscopy (SICM). SICM visualizes 
nano-scale biological structures in physiological conditions more effectively than AFM. SICM enables 
investigation of various biochemical characteristics such as membrane surface topography, dynamics of 
structural changes, and surface charge property. Employing SICM applications on not only single cell levels, 
but also at the tissues holds promises to reveal new biochemical mechanisms related to human nature. I am 
always excited and open-minded to explore new research area in which such advanced applications of SPM 
contribute to enhance our understanding of the hidden principle of science.  

B. Positions and Honors 

Professional Employment        
2017 fall – Present                  Associate Instructor, Chemistry, Indiana University 
2016 spring – 2017 fall           Product Manager, Global Marketing, Park Systems 



2009 spring – 2016 spring      Application Engineer of SICM and AFM, Park Systems 
2008 spring – 2009 spring      Laboratory Manager, Microbiology, Kyung-gi Univ. 

 
Professional Activities 

2017 fall – present                  Membership – American Chemical Society  
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6. Alden, S.E.; Siepser, N.P.; Patterson, J.A., Jagdale, G.; Choi, M.H. and Baker, L.A. Array Microcell Method 
(AMCM) for Serial Electroanalysis ChemElectroChem 2020 
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D. Oral presentations 
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Technology and its Applications. Presented at Stanford Nano Shared Facilities (SNSF) Workshop, Stanford 
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