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Experimental Details 

Materials. Gold colloidal NPs (diameter = 80 nm) were purchased from Sigma Aldrich. Silver 

colloidal NPs (diameter = 80 nm) were purchased from nanoComposix. The SnO2 nanofiber 

WGs were synthesized via a thermal vaporization process in the presence of trace amounts of O2 

as described elsewhere.1 The AFM tips used for NP linkage were triangular SiN MLCT tips 

purchased from Bruker with a nominal spring constant of k = 0.24 N m−1 (gold NP-terminated) 

and 0.6 N m−1 (silver NP-terminated). 

Multimode AFM. The force mapping and attachment of individual gold or silver NPs onto 

AFM tips was carried out using a Multimode AFM with a “J” scanner in air (Veeco Nanoscope 

IV controller). The scanner has a scan range of a 150 x 150 µm2 and was run by Nanoscope 

software 5.31R1 (Bruker).  

Optical Microscopy. Optical characterization of the WGs were performed on a dark-field 

optical microscope equipped with a 50× (Nikon, NA 0.55) objective, CCD camera (Andor 

Technology), and a fiber coupled spectrometer (Princeton Instruments). WGs were excited with 

the 325 nm line of a horizontally polarized continuous-wave helium cadmium laser (Kimmon 

electric). The beam was focused onto the WGs at an angle of ~ 45˚ relative to the quartz 

substrate where the WGs were deposited. All the spectra are measured in water. 

Integrated AFM/Optical Setup. Combined AFM/optical measurements were performed 

using a Dimension Hybrid XYZ scanner from Bruker integrated with a Zeiss Axiovert 135TV 

inverted light microscope. The AFM scanner has a scan range of a 90 x 90 µm2 and was run by 

Nanoscope software 5.31R1 (Bruker). The helium cadmium laser was launched through a quartz 

slide from underneath at an angle of ~ 45˚ relative to the sample plane. The scattering intensities 

were collected through a 10 x objective with the 600 nm shortpass filter and captured by a CCD 
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camera monitor. Sufficient noise isolation (~ 1 nm, as measured by the peak to peak oscillations 

on the horizontal region of the force curves at 0.01 Hz) was achieved by using a concrete slab 

placed on blocks of Styrofoam. Deflection sensitivity was calibrated after engagement, and the 

system was stabilized in the 1x PBS environment at least an hour before measurements were 

taken.  

Approaching an AFM Tip onto the WG Surface. The scattering image of the reference gold 

NP was used to guide the approach of the NP-terminated AFM tip to the WG surface. The AFM 

tip was engaged very carefully on the sample surface using contact mode, and applied forces 

were minimized to prevent any damages to the NP. Single ramps were conducted by manually 

adjusting the X-Y offset position until the tip was located on top of the WG. AFM height images 

were acquired using force mapping mode.  

Scattering Simulations. Guided p-polarized or s-polarized light from 400 nm to 600 nm, 

computed using the FDTD method (Lumerical software), was launched down the WG immersed 

in water. Using the FDTD method the powers from the gold NP scattering were calculated at 

different NP-WG separations. The NP was modeled as a sphere with a diameter of 80 nm. 
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