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Nano-groove (NG) grating 
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Flexible Design 
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(a) Reflectivity Response in Aluminum

s-polarization
w=11.0nm, h=19.5nm, p=100nm
w=32.0nm, h=62.0nm, p=400nm

w=75nm, h=109nm, p=600nm
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(b) Reflectivity Response in Gold
s-polarization

w=20nm, h=38.5nm, p=200nm
w=26nm, h=43nm, p=600nm
w=14nm, h=40nm, p=700nm

Resonance is achieved by optimizing the period p, NG width w, and NG depth h. 
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Template-based fabrication 
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•  SPPs inside grooves 
•  Localized light 

trapping 
•  Large angular and 

spectral bandwidth 

•  SPPs @ top surface 
•  Angle dependent 
•  Narrow bandwidth 500 600 700 800 900 950
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Polyakov et. al., APL 98, 203104 (2011) 

P3 October, 2012 

Plasmonic trapping 
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Post-fabrication tuning 
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Complex NG structure 
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p = 100 nm, w = 14 nm, h = 60 nm 



LBNL 

450 550 650 750 850 950
0

0.2

0.4

0.6

0.8

1

 

 

Wavelength (nm)

R
el

at
iv

e 
re

fle
ct

iv
ity

Experiment
FDTD model

��
��ѥ
P P

S

P3 October, 2012 

Large spectral bandwidth 
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Large angular bandwidth 
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Electron Lens 

Elmitec PEEM III @ Pacific Northwest National Lab 
e- 

Imaging Device 
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Enhanced non-linear effects 
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PEEM IMAGES 
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(a) UV Light (b) P-Polarized Laser (c) S-Polarized Laser
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6 orders photoemission increase 
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A plasmonic grating 
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