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EDUCATION 
 

 Ph.D., Physics, December 2010    
University of California, Berkeley. Berkeley, CA. 
Thesis: “Scanning Tunneling Spectroscopy of Graphene and Magnetic 
Nanostructures” 
Advisor: Prof. Michael Crommie 

 
 B.S., Mathematics; B.S., Physics; Minor in Political Science, June 2004 

Massachusetts Institute of Technology (MIT). Cambridge, MA. 
Undergraduate Thesis: “Evaluations of Single Walled Carbon Nanotubes 
Using Resonance Raman Spectroscopy” 
Thesis Advisor: Prof. Mildred Dresselhaus 

 
 Part II/Part III Courses in Physics and Math, Sept. 2002 – June 2003 

University of Cambridge, Fitzwilliam College. Cambridge, U.K.  
Undergraduate Research in Computational Protein Folding    
Research Advisor: Prof. Cait MacPhee 

 

PROFESSIONAL RESEARCH EXPERIENCE 
 

University of Wisconsin-Madison, Department of Physics 
Van Vleck Assistant Professor, June, 2016 - Present 

 
California Institute of Technology  
Kavli Nanoscience Fellow, Nov. 2011-2013 
Postdoctoral Fellow, 2013 – June 2016 
Advisor: Prof. Harry Atwater  
 
 Fabricated and measured tunable graphene plasmonic resonators in the Mid-

IR with optical mode volumes 107 times smaller than free-space.  
 Coupled graphene plasmonic resonances to single monolayer boron nitride 

phonons to create composite surface-phonon-plasmon-polariton modes.  
 Utilized graphene plasmons to dynamically control the thermal emissivity of a 

surface. 
 

University of California, Berkeley, Department of Physics 
Graduate Student Researcher, 2005 –2011  
Advisor: Prof. Michael Crommie  



 
 Carried out the first scanning tunneling microscopy (STM) experiment on an 

electrostatically gated surface (graphene). 
 Used STM to study the atomic scale properties of Coulomb impurities on 

graphene, which lead to a direct measurement of graphene’s intrinsic 
dielectric constant and the first observation of the ‘Atomic Collapse’ effect. 

 Discovered several many-body phenomena in the tunneling spectra of 
graphene. 

 Used spin-polarized STM to probe the energy-dependent magnetic structure 
of individual magnetic atoms on metal and magnetic surfaces. 

 
Massachusetts Institute of Technology, Department of Physics 
Undergraduate Researcher, 2000 – 2002; 2003 – 2004 
Advisors: Prof. Mildred Dresselhaus and Prof. Ado Jorio 
 
 Conducted Raman Spectroscopy experiments and analysis on single-walled 

carbon nanotubes (SWNTs).  
 Studied combination Raman modes resulting from double-resonant Raman 

phenomena. 
 
University of Cambridge, Department of Physics 
Undergraduate Researcher, 2002 - 2003  
Advisor: Prof. Cait MacPhee 
 
 Performed protein folding computer simulations on prion proteins in order to 

understand their role in causing prion-based diseases. Calculated several 
candidate structures for the prion chains responsible for Fatal Familial 
Insomnia.  

 
Intel Corporation 
Research Intern, Summer 2004 
Supervisor: Dr. Yuegang Zhang  
 
 Performed index of refraction calculations to support experiments studying 

the interaction of light with carbon nanotubes. The experiments were aimed 
at using optical tweezers to separate different species of carbon nanotubes. 

 
University of Wisconsin-Madison, Department of Physics  
Research Assistant, Summer 2000  
Supervisor: Prof. Darren Craig 
 
 Provided programming support and helped construct equipment for the 

Madison Symmetric Torus, a reversed-field pinch plasma confinement 
device. 

 

TEACHING EXPERIENCE 
 

University of Wisconsin - Madison, Department of Physics 
Physics 551 - Solid State Physics, Fall 2016, Spring 2017  
 



University of California, Berkeley, Department of Physics 
Graduate Student Instructor 
Basic Semiconductor Circuits, Fall 2004  
Thermodynamics and Electricity & Magnetism, Spring 2005  

 
California Institute of Technology, Department of Applied Physics 
Guest Lecturer,   
APh 114 – Solid State Physics, Fall 2011, Fall 2012 & Winter 2014 

 

AWARDS AND PATENTS 
 

Lars Commins Memorial Award in Experimental Physics  
University of California, Berkeley, May 2011 
 
Kavli Nanoscience Institute Postdoctoral Fellowship Award 
California Institute of Technology, Nov. 2011 – Nov. 2013 
 
“Holographic, Sub-Wavelength Reflectarray based on Tunable Graphene  
Optical Elements for Phase and Intensity Light Control” 
Victor Brar, Michelle Sherrott, Harry Atwater (Caltech) 
Luke Sweatlock (Northrup Gruman) 
(Provisional Patent, 3/11/2014, CIT File No.: CIT-6845-P) 

 
“Electronically Controlled Backbody Emission from Graphene  
Plasmonic Resonators as a Fast Incandescent Light Source with Tunable  
Spectral Signature”   
Victor Brar, Harry Atwater (Caltech) 
Luke Sweatlock (Northrup Gruman) 
(Provisional Patent, 3/13/2014, CIT File No.: CIT-6850-P) 

 
INVITED TALKS 
 
“Probing Sub-Critical and Super-Critical Impurities in Graphene” Victor Brar, Invited 
Colloquium at University of Oregon. Host: Benjamín Alemán, April 2017 
 
“Controlling Mid-IR Emission with Plasmonic Resonances in Graphene” Victor Brar, 
Invited Talk, META16, the 7th International Conference on Metamaterials, Photonic 
Crystals and Plasmonics in Torremolinos -- Malaga, Spain, July 2016 
 
“Controlling Mid-IR Emission with Plasmonic Resonances in Graphene” Victor Brar, 
Invited Talk, 229th meeting of The Electrochemical Society in San Diego, California 
May 2016  
 
“Surface Plasmons and Impurity States in Graphene” Victor Brar, Invited Seminar at 
Fudan University, Shanghai, China.  Host Yuanbo Zhang, May 2016 
 
“Electrostatically Tunable Metasurfaces for Controlling Optical Wavefronts and Thermal 
Emission”, Victor Brar, CeNS Workshop - “Channels and Bridges to the 



Nanoworld” hosted by Ludwig Maximilians University-Munich, in Venice, Italy, 
September 2015  
 
“Active Control of Mid-IR Absorption and Emission Using Plasmonic Modes in Graphene 
Metasurfaces “, Victor Brar, 6th International Workshop on Electromagnetic 
Metamaterials, Santa Fe, September 2014 
 
“Graphene Plasmonics: Gate-Tunable Resonators with Extreme Light Confinement”, 
Victor Brar, Invited Colloquium at CSU – Long Beach. Host: Andreas Bill, October 
2012 
 
“Probing and Modifying Coulomb Impurities on Graphene at the Atomic Scale”, Victor 
Brar, Invited Seminar at Tsinghua University, Beijing, China. Host: Yayu Wang, 
October 2011 
 
“Probing and Modifying Coulomb Impurities on Graphene at the Atomic Scale”, Victor 
Brar, Invited Seminar at Fudan University, Shanghai, China. Host: Yuanbo Zhang, 
October 2011 
 
“Gate-Controlled Ionizations and Screening of Cobalt Adatoms on a Graphene Surface”, 
Victor Brar, Invited Talk at the APS March Meeting, March 2011 
 
“Gate-controlled Ionization and Screening in Co Adatoms on Graphene”, Victor Brar, 
Invited Seminar at the IBM Almaden Research Center. Host: Andreas Heinrich, May 
2010 
 
“Many-body Effects in Tunneling Spectroscopy of Graphene”, Victor Brar, Graphene 
Tokyo 2009 at the University of Tokyo, July 2009 
 
“Probing Plasmons, Phonons, and Quasiparticle Lifetime in Graphene Using Scanning 
Tunneling Spectroscopy”, Victor Brar, Invited Seminar at Los Alamos National 
Laboratory, Center for Integrated Nanotechnologies. Host: Alexander Balatsky, March 
2009 
 
“Studying Exchange Coupling Behavior of Individual Magnetic Adatoms with Spin-
polarized STM”, Victor Brar, NCSS5 – SPSTM2 Joint International Conference at 
Ohio University, Athens, Ohio, July 2008  
 

VOLUNTEER EXPERIENCE 
 

Prison University Project, San Quentin Prison 
Math Tutor, Fall 2004 – Spring 2005.  
Project Coordinator: Jody Lewen 
 
 Tutored prison inmates once a week in math topics ranging from geometry to 

calculus.  
 

SKILLS   
 



Extensive experience with STM, FTIR, Electron Beam lithography, Raman 
spectroscopy, UHV systems, 4He cryogenic systems, low noise measurements, 
epitaxial growth of magnetic crystals, Auger spectroscopy, shadow-mask 
evaporation, wire-bonding, CVD growth of graphene, and SEM. Eagle Scout (Fall 
1999). 
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