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Abstract: We develop a computational technique for imaging with subwavelength resolution 

based on far-field intensity measurements. 
 

High-resolution imaging is of interest for a broad class of applications spanning all parts of the electromagnetic 

spectrum. Unfortunately, conventional far-field imaging is fundamentally limited by the free-space wavelength. The 

diffraction limit can be halved with structured illumination microscopy where the spectrum of the incident light is 

effectively doubled via interference[1]. Alternatively, in the far-field superlens, part of the evanescent radiation 

emitted by an object is resonantly enhanced via surface plasmon polaritons, and is subsequently converted into 

propagating waves with a subwavelength diffraction grating[2]. Both techniques rely on multiple measurements and 

numerical reconstruction algorithms to perform imaging of an unknown object and achieve       resolution. Here 

we present an approach capable of non-resonant imaging with resolution on the order of       with far-field 

measurements[3].  

The fundamental difference between the diffraction-

limited and subwavelength images is seen in wavevector 

space. The spectrum of a subwavelength focal spot is 

dominated by high-wavenumber components that 

exponentially decay away from the focal spot.  The grating, 

that plays the role of image-reconstructing structure, 

located at the image plane, and translates the spectrum of 

the source according to 
 

         ,       (1) 
 

where              is the incident field wavevector, 

  is the diffraction order,         is the grating 

wavevector,   is the grating period, and    is the diffracted 

wavevector.  Note that diffraction gratings can convert the 

originally evanescent information into propagating waves 

which can be measured in the far field.  Provided that the 

far-field measurements of the same object are performed for different values of incident angle (different values of 

  ), the contributions of different diffraction orders to the final intensity distribution can be separated from each 

other, and the original field distribution can be calculated. Typical examples of the restored intensity distribution of 

subwavelength objects are shown in Fig. 1.  
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Fig.1. solid lines: images of single-slit sources of different 

sizes, obtained with the developed technique 
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