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Diebold, et. al. Langmuir 25, 1790 (2009) 
Fabrication time: < 1.5 hours

Reproducible, mechanically robust
Introduction – 1. Fabrication
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200 nm
Introduction – 1. Fabrication
Ag thickness = 80 nm
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Introduction – 1. Fabrication
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Mask
“cold” spots (covered)
“hot” spot (uncovered)
Introduction – 2. Hot spot isolation
Diebold, et. al. J. Amer. Chem. Soc. 131, 16356 (2009)
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Mask
“cold” spots (covered)
“hot” spot (uncovered)
Ag

multiphoton absorption-
induced luminescence

exposure pulses
photoresist
exposure


Proposed mechanism
Introduction – 2. Hot spot isolation
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# analyte molecules << # adsorption sites
HSI—SERS substrate
SERS substrate
Analyte distributed over both hot and cold spots
Analytes bind exclusively to exposed hot spots
Advantageous when:
Introduction – 2. Hot spot isolation
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Enhancement factor = 3 x 109
Introduction – 2. Hot spot isolation
2 x 2 mm FSLN SERS substrates
Diebold, et. al. J. Amer. Chem. Soc. 131, 16356 (2009)
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* using confocal microscope method described in:
A. D. McFarland et al. J Phys. Chem. B 109, 11279 (2005)
E. C. Le Ru et al. J Phys. Chem. C 111, 13794 (2007)
W. B. Cai et al. Surf. Sci. 406, 9 (1998)
EF Results – Methods
Average enhancement factor*
1” SERS substrate
2 x 107
1
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Average enhancement factor*
1” SERS substrate
2 x 107
1
2
Multiplier   ≡ 	signal-to-baseline factor 
		improvement compared 
		to reference
vs.
(Under same experimental 
measurement conditions)

998 cm-1 (benzenethiol)
1200 cm-1 (BPE)
EF Results – Methods
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HSI multiplier = 2.5X
Benzenethiol 
0.001% surface 
coverage

10 samples
averaged
998 cm-1
HSI-processed
1” reference
EF Results – 1. HSI on 1” substrates
785 nm, 0.25 NA, 
10 mW, 5 s
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HSI multiplier = 1.8X
998 cm-1
HSI-processed
bowtie reference
EF Results – 2. HSI on bowties
785 nm, 0.85 NA, 
1 mW, 3 s

10 samples
Benzenethiol 
0.001% surface 
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Challenge – imaging locations of photoresist opening
EF Results – 2. HSI on bowties
SEM
AFM
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50 nM BPE 
(1hr incubation)
10 samples
633 nm, 0.25 NA, 
3 mW, 10 s
Pt-deposition multiplier = 2.6X
1200 cm-1
EF Results – 3. Mixed metal substrates
5 Å Pt (E-beam evap)
1” reference
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EF Results – 3. Mixed metal substrates
Theoretical predictions
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Summary
Enhancement factor of 1” substrates
2 x 107

Enhancement factor on 2 mm substrates
3 x 109

HSI-processed bowtie antenna multiplier
1.8X

Mixed metal (Pt) multiplier
2.6X
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