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Figure S1: AFM images of (a, b) Ag grating substrate and (c, d) Ag nanosubstrate.
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Figure S2: Raman spectra of (a) neat benzenethiol and benzenethiol adsorbed on

different kinds of substrates under 785 nm excitation: (b) planar Au film, (c) planar Ag
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film, (d) Ag grating, and (e) Ag nanostructures.
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Normalization of Raman intensity

Isgrs 1S the integrated Raman intensity of a surface-enhanced Raman mode

for benzenethiol adsorbed on a given substrate:

ISERS PNeat . tNeat

Lnormatizea = i 'P t
Neat SERS SERS

with  Iy..: the intensity of the same Raman mode for the liquid
benzenethiol. Py.,; and Pszrs are the respective excitation powers
used ,and ty.,s and tggrs correspond to integration times in the

measurements.

Table S1: Raman enhancement factors for different substrates with 785nm excitation.

EF EFw; EFw;
Substrate
W1 6V} W3 EFU.)]_ EF(U]_
Au film 82 2.8x10° 1.2x10° 15+1 27+0.2
Ag film 9.1 x 10> 2.8x10° 1.26 x 10* 13+2 27+03
Ag grating 55x10* 1.8x10*  8.1x 10 14+1 31+0.1
Ag Nano 1.2x10° 27x10° 1.2x10’ 16 + 3 3.2+05

Table S2: Spectral shifts of modes w;, w,, and ws for surface adsorbed vs liquid
benzenethiol on the four different substrates. The frequencies are given in cm™. The

excitation wavelength is 633 nm.

Substrate w1 Aw, w> AW, w3 AWs
Liquid 1000 — 1025 — 1092 —
Au film 999 -1 1022 -3 1074 -18
Ag film 998 -2 1022 -3 1072 -20

Ag grating 999 -1 1022 -3 1072 -20

Ag Nano 999 -1 1022 -3 1071 =21
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Table S3: Spectral shifts of modes w;, w,, and ws for surface adsorbed vs liquid

benzenethiol on the four different substrates. The frequencies are given in cm™. The

excitation wavelength is 785 nm.

Substrate
Liquid
Au film
Ag film

Ag grating

Ag Nano

w1 AWy
1000 —
999 -1
998 -2
999 -1
999 -1

1025

1022

1022

1021

1022

AWy

1093
1074
1073
1071

1070

AWs

Table S4: The ratios of spectral shift to chemical enhancement. The excitation

wavelength is 633 nm.

Substrate AW/ AW,

Au film
Ag film
Ag grating

Ag Nano

15

CEw>

21+0.1
21+0.1
24+05

25+0.3

AUJQ/AUJ]_

Csz

1.43

0.71

1.25

1.2

AUJg/AUJl

18
10
20

21

CEws;

12+1
132
11+x1

12+ 2

AWs/Aw,
CEw;
15
0.77
1.82

1.75

Table S5: The ratios of spectral shift to relative chemical enhancement. The excitation

wavelength is 785 nm.

Substrate | Aw,/Aw;

Au film 3
Ag film 15
Ag grating 4
Ag Nano | 3

CEw»

2.7+0.2
2.7+0.3
3.1+0.1

3.2+0.5

CEw,
1.11
0.56
1.29

0.94
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A(Dz/A(U]_

AUJg/AUJl

19
10
22

21

CEws;

15+1
13+2
14+1

16+3

A().)g/AUJl

CEws;
1.27
0.77
1.57

131
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