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1. Introduction 

Exciting the surface plasmons with large near-field in-

tensity enhancement is important for the nanophotonic ap-

plications. There are several ways to excite the surface 

plasmon polaritons (SPPs) [1]. In 2010, a remote-grating 

structure to excite the SPPs was proposed and studied [2]. 

By this way, the features and benefits of SPP excitations 

are the narrow spectral bandwidth and the large near-field 

intensity. In this paper, we consider the double layer re-

mote-grating structure to excite SPPs and compare our 

simulation results with single layer remote-grating struc-

tures. The effects of structure parameters on field en-

hancements and bandwidths are studied.  

 

2. Results and discussion  

    In our study, the structure contains the double layer 

periodic gold gratings which are embedded in the glass 

under the gold thin film. The incident light is the TM wave 

illuminated from the bottom to the structures, and the dif-

fracted light generated by the remote gratings can couple as 

the SPPs into the gold thin film. For simplicity, we fix the 

length and thickness of the grating as 200 nm and 100 nm, 

respectively. The thickness of gold thin film is 40 nm in 

this work. It is the air above the gold thin film. By arrang-

ing the distance between the top and bottom grating struc-

tures and tuning the distance between the gold thin film and 

double layer grating structures, the exciting SPPs can be 

found for specific illuminate light wavelengths. The simu-

lations are performed by the Lumerical FDTD Solutions, a 

commercial software based on the finite-difference 

time-domain method. Figure 1 shows the simulation results 

of the electric field intensity distribution in logarithmic 

scale of a double layer remote grating structure where pe-

riod of grating is 800 nm and wavelength is 815 nm.  

 

 

 

 

 

 

 

 

 

 

 

 

Fig. 1. Electric field intensity at the peak wavelength 815 nm. 

The color scale is the light intensity normalized by the in-

cident light intensity in logarithmic scale. 

Figure 2 shows the electric field intensity verse wave-

length for double layer remote-grating and single layer re-

mote-grating. The wavelengths of maximum field intensity 

in two different grating system are both 815 nm. The 

maximum electric field intensities are 239 and 138 in dou-

ble layer and single layer grating systems, respectively. It is 

about 70％ higher when we use the double layer grating 

instead of single layer grating. The bandwidths are 3.9 nm 

and 3.7 nm for double layer and single layer grating sys-

tems, respectively. By tuning the distance between the top 

layer and bottom layer grating, we can enhance the diffrac-

tion efficiency of the double layer remote grating as com-

pared to the single layer remote grating.  

Fig. 2. Electric field intensity verse wavelength for the 

double layer remote-grating structure (red line) and single 

layer remote-grating structure (blue line). 

 

3. Conclusions 

     It is found that the double layer remote-grating sys-

tem can enhance higher electric field intensity than single 

layer remote-grating system. Further work of this study can 

be used in the sensing applications. 
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