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SERS Enhancement Mechanisms

Chemical Mechanism:
Laser excites (a) new electronic states arising from
chemisorption or (b) shifted or broadened adsorbate
electronic states yielding a resonance condition.

» Short range (1-5 A)

* No roughness requirement

« Contributes EF ~ 102 - 104

Electromagnetic Mechanism:
LSPR induces large electromagnetic fields at roughened
metal surface where molecules are adsorbed.

* Long range (2-4 nm)

» Affected by all factors determining LSPR

« Contributes EF > 104



Localized Surface Plasmon Resonance

E-Field

Charge cloud of [
conduction electrons

The resonanceresults in (1) wavelength-selective
extinction and (2) enhanced EM fields at the surface.

Spectral location of the LSPR is dependent upon particle
size, shape, composition, and dielectric environment.
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Noble Metal Nanoparticles
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Noble Metal Nanoparticles

R;w Metal Reducing Agent Capping Agent ﬁ:;:ttlizz i:;nfgg;l
1 Ag | NaBHycitrate' citrate’ heat 397
2 Az | EG' EG' sonication 441
3 Ag | EG/PVP PVP’ sonication 451
4 Az | EG BSPP® sonication 468
5 Au | PVP°DMF’ PVP’ sonication 513
6 Au citrate’ citrate’ heat 520
7 Au | EGYPVP’ PVP’ sonication 530
8 Au | PVP’ PVP’ sonication 542
9 tartrate~/ citrate’ tartrate”/ citrate’ sonication 543
11 Au | EG" ~ sonication 554
12 Au tartratez tartrate” sonication 575
13 Au cztrate PVP’ heat 580

cntmte = Na;CHsO;: “tartrate = KO,C CH(OH)CH(OH)C O,H: "N, N-dimethylformamide (DMF) = HCON(CH;),:

ethylne glycol (EG) = HOCH,CH,OH; poly\'mylpynolndone (PVP) = (C¢HsNO),.

‘bns(p-smfonatophenyl)phmylphosphme dihydrate dipotassium (BSPP) = CsHP(CsH SO;K),.2H,0
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Nanostructured Substrates
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FIGURE 2. Sample substrates.
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Single Molecule SERS
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Medical applications

Cancer detection
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Medical applications
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