
152. 
Accession number:20113214213472 
Title:Reconfigurable gradient index using VO2 memory metamaterials 
Authors:Goldflam, M.D. (1); Driscoll, T. (1); Chapler, B. (1); Khatib, O. (1); Marie Jokerst, N. (2); 
Palit, S. (2); Smith, D.R. (2); Kim, Bong-Jun (3); Seo, Giwan (4); Kim, Hyun-Tak (3); Ventra, M. 
Di (1); Basov, D.N. (1) 
Author affiliation:(1) Physics Department, University of California, San Diego, San Diego, CA 
92093, United States; (2) Center for Metamaterials and Integrated Plasmonics, Pratt School of 
Engineering, Duke University, Durham, NC 27708, United States; (3) Metal-Insulator Transition 
Creative Research Lab, ETRI, Daejeon 305-350, Korea, Republic of; (4) School of Advanced 
Device Technology, University of Science and Technology, Daejeon 305-350, Korea, Republic of 
Corresponding author:Goldflam, M.D.(mgoldfla@physics.ucsd.edu) 
Source title:Applied Physics Letters 
Abbreviated source title:Appl Phys Lett 
Volume:99 
Issue:4 
Issue date:July 25, 2011 
Publication year:2011 
Article number:044103 
Language:English 
ISSN:00036951 
CODEN:APPLAB 
Document type:Journal article (JA) 
Publisher:American Institute of Physics, 2 Huntington Quadrangle, Suite N101, Melville, NY 
11747-4502, United States 
Abstract:We demonstrate tuning of a metamaterial device that incorporates a form of spatial 
gradient control. Electrical tuning of the metamaterial is achieved through a vanadium dioxide 
layer which interacts with an array of split ring resonators. We achieved a spatial gradient in the 
magnitude of permittivity, writeable using a single transient electrical pulse. This induced gradient 
in our device is observed on spatial scales on the order of one wavelength at 1 THz. Thus, we 
show the viability of elements for use in future devices with potential applications in beamforming 
and communications. &copy; 2011 American Institute of Physics. 
 
 


