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Fig. S1 Normalized electric field intensity distributions in the xy plane for

communicating Ag NH arrays with Ag tip gaps to be (a) 17 nm, (b) 36 nm and (c) 51

nm, respectively.
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Fig. S2 AFM images of (a) Ag NH arrays and (b) 1LG-Ag NH array structures,

respectively. The right images show the cross-sections along the white lines on the

left.
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Fig. S3 AFM images of (a) Ag NH arrays and (b) Au NP-Ag NH array structures,

respectively. The right images show the cross-sections along the white lines on the

left.
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Fig. S4 AFM images of Ag NH arrays (a) before and (b) after annealing, respectively.

The right images show the cross-sections along the white lines on the left.
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Fig. S5 AFM images of 1LG-Ag NH array structures (a) before and (b) after
annealing, respectively. The right images show the cross-sections along the white

lines on the left.
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Fig. S6 SERS spectra of monolayer graphene (a) on Ag NH arrays and (b)

sandwiched between Au NPs and Ag NH arrays collected from 8 random spots.



Fig. S7 Normalized electric field intensity distribution in the xz plane for Au NP-

1LG-Ag NH array structure with graphene sandwiched between Au NPs and

communicating Ag NH arrays.
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Fig. S8 (a) SERS spectra of 10® M R6G on Au NP-1LG-Ag NH array structure with

excitation wavelength of 325 nm, 532 nm and 785 nm, respectively. (b) Normalized

electric field intensity distributions of Au NP-1LG-Ag NH array structure in the xz

plane with excitation wavelength of 325 nm, 532 nm and 785 nm, respectively.
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Fig. S9 SERS spectra of 10® M R6G on Au NP-1LG-Ag NH array structure collected

from 20 random spots.

—‘710000 cps

Raman intensity (a.u)

600 800 1000 1200 1400 1600 1800
Raman shift (cm'1)

Fig. S10 SERS spectra of 10® M R6G on Au NP-1LG-Ag NH array structure
measured after two days (black lines) and five months (blue lines) since the sample

was prepared.
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Fig. S11 SERS spectrum of 10-'3 M R6G on Au NP-1LG-Ag NH array structure.
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Fig. S12 AFM images of Au NP-1LG-Ag NH array structures obtained by depositing
and annealing (a) 3, (b) 5, and (c) 8 nm-thick Au film on 1LG-Ag NH array structures,
giving an diameter of ~ 12 nm and a particle density of 2674/um? for annealing 3 nm-
thick Au film; an diameter of ~ 20 nm and a particle density of 1521/um? for
annealing 5 nm-thick Au film; an diameter of ~ 32 nm and a particle density of

565/um? for annealing 8 nm-thick Au film, respectively.



The effective diameter of Au NPs is estimated as the diameter of a circle surrounding

the particle.
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Fig. S13 SERS spectra of 10®* M R6G on three different Au NP-1LG-Ag NH array
structures obtained by depositing and annealing (a) 3, (b) 5, and (¢) 8 nm-thick Au
film on 1LG-Ag NH array structures. Normalized electric field intensity distributions
of Au NP-1LG-Ag NH array structures in the xz plane at 532 nm with the diameter of
Au NPs and distance between the adjacent Au NPs to be (d) 12 nm, 16 nm; (d) 20 nm,

25 nm and (d) 32 nm, 44 nm, respectively.



