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            Abstract
One crucial challenge for subwavelength optics has been the development of a tunable source of coherent laser radiation for use in the physical, information and biological sciences that is stable at room temperature and physiological conditions. Current advanced near-field imaging techniques using fibre-optic scattering probes1,2 have already achieved spatial resolution down to the 20-nm range. Recently reported far-field approaches for optical microscopy, including stimulated emission depletion3, structured illumination4, and photoactivated localization microscopy5, have enabled impressive, theoretically unlimited spatial resolution of fluorescent biomolecular complexes. Previous work with laser tweezers6,7,8 has suggested that optical traps could be used to create novel spatial probes and sensors. Inorganic nanowires have diameters substantially below the wavelength of visible light and have electronic and optical properties9,10 that make them ideal for subwavelength laser and imaging technology. Here we report the development of an electrode-free, continuously tunable coherent visible light source compatible with physiological environments, from individual potassium niobate (KNbO3) nanowires. These wires exhibit efficient second harmonic generation, and act as frequency converters, allowing the local synthesis of a wide range of colours via sum and difference frequency generation. We use this tunable nanometric light source to implement a novel form of subwavelength microscopy, in which an infrared laser is used to optically trap and scan a nanowire over a sample, suggesting a wide range of potential applications in physics, chemistry, materials science and biology.




            
                
                    

    
        
            
                
                Access through your institution
            
        

        
            
                
                    Buy or subscribe
                
            

        
    



                
            


            
                
                    
                

            

            
                
                
                
                
                    
                        This is a preview of subscription content, access via your institution

                    

                    
                

                

                Access options

                


                
                    
                        
                            

    
        
            
                
                Access through your institution
            
        

        
    



                        

                        

    
        
        

        
        
            
                
                Access through your institution
            
        

        
            
                Change institution
            
        

        
        
            
                Buy or subscribe
            
        

        
    



                    
                

                
    
    Subscribe to this journal
Receive 51 print issues and online access
$199.00 per year
only $3.90 per issue

Learn more


Rent or buy this article
Prices vary by article type
from$1.95
to$39.95
Learn more


Prices may be subject to local taxes which are calculated during checkout



  

    
    
        
    Additional access options:

    	
            Log in
        
	
            Learn about institutional subscriptions
        
	
            Read our FAQs
        
	
            Contact customer support
        



    

                
                    Figure 1: KNbO3 nanowires and their structural analysis.
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Figure 2: Radiation from optically trapped single KNbO3 nanowires.[image: ]


Figure 3: Transmission line scan of metallic surface pattern with laser trapped KNbO3 nanowire.[image: ]


Figure 4: POPO-3 bead excitation by waveguided SHG signal from an optically trapped KNbO3 nanowire.[image: ]
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        Editorial Summary
Down to the Nanowire
Nanophotonics, dealing with the properties of light on a nanometre scale, could revolutionize the fields of telecommunications, computing and sensing. A newly developed nanowire frequency-tuneable light source described in this issue could contribute to the advance of nanophotonics, especially in bio-imaging applications, as it can function in physiological conditions and ensures a minimum of damage to the sample. Made from an inorganic material (potassium niobate) with nonlinear optical properties (so that it can convert light from one frequency to another), the light source was held steady with optical tweezers, then scanned over a test sample. The resulting images reveal the sample structure with subwavelength resolution. As well as bio-imaging, this methodology may also find use in advanced information technology, cryptography and signal processing circuits. The cover graphic illustrates a trapped nanowire scanning over dye-loaded microbeads in a liquid environment.
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