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Fig. S1 Schematic for the fabrication of LR-SERS substrates using EBL method. Note that an additional 

Cytop layer (~100 nm) was added to promote adhesion between the glass substrate and the Au thick 

film compared to the structure illustrated in Fig. 1.
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Fig. S2 FDTD simulations of the free-standing substrate without the 100 nm Au thick film (the 

resonant mirror) but having the Au thin film with 480-80-604 nm (L-W-P) and the Cytop 

thickness 200 nm. (a) Schematic of the free-standing structure. (b) The reflectance spectra and 

(c) the electric field enhancement (Emax/E0)2 versus wavelength. (d) The electric field profiles 

corresponding to the three resonances of the free-standing structure in (b) and (c). Rows A−C 

are the distributions at the top Au/water interface while rows D−F are the distributions at the 

cross-sectional x-z plane. Rows A and D represent (Emax/E0)2 on a log scale; rows B and E show 

the maps of the electric charge distribution overlaid with Poynting vectors; row C represents a 

3D image of electric field intensity; row F reveals the |Ez/E0| (Ez is the z-component) on the 

normal scale.



Fig. S3 The FDTD simulated electric field distributions at the top Au/water interface and at the cross-

sectional x–z plane for three selected lengths shown in Fig. 4a.



Fig. S4 The FDTD simulated electric field distributions at the top Au/water interface and at the cross-

sectional x–z plane for three selected widths shown in Fig. 4b.



Fig. S5 The FDTD simulated electric field distributions at the top Au/water interface and at the cross-

sectional x–z plane for three selected pitches shown in Fig. 4c.



Fig. S6 The electric field profiles and the maps of the electric charge distribution overlaid with 

Poynting vectors corresponding to all of the five modes for the FDTD simulated optimal conditions 

540-80-585-200 nm (L-W-P-T). Rows A−C are the distributions at the top Au/water interface; rows 

D−F are the distributions at the cross-sectional x-z plane; rows A and D represent (Emax/E0)2 on a log 

scale; rows B and E show the maps of the electric charge distribution overlaid with Poynting vectors; 

row C represents a 3D image; row F reveals the |Ez/E0| (Ez is the z-component) on the normal scale.


