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Area: 378,000km? (Mountain area 804
(France) 547,000km?2

Population:127,768,000
(France) 61,680,000




A Brief History of Nanotechnology In Japan
1980’41 Large Scale Integrated Circuits (LSI) Industries
1991 Carbon Nanotube discovered by Dr. lijjima
2000 The National Nanotechnology InitiatiiéN]) in USA
2000  Working group of Nanotechnology launched byddip
Keidanren (Japan Federation of Economic Organizsition
2001 The future society created NanotechnolegyPlan21>
2002  Nanotechnology Researchers Network CEMtieXT)
Effective support toMEXT Nanotechnology Support Projett
MEXT: (Ministry of Education, Culture, Sports, Scienand
Technology)

The national budget has been mainly distributeduttin
Japan Science and Technology Agency (JST).
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||: Basic Viewpoints in Promotion of Nanotechnology R&D }

(1) Innovation of IT, biotechnology, energy & environment technology and materials by means of Nanotechnology
(2) Investment to the Fields, where Japan can be a winner and which has large impacts to Japanese Industry

(3) Proposal of flagship—type projects and challenge—type prajects and appropriate distribution of fund including basic
rese

(4) Sharing of vision on Nanotechnology and promotion of Nanotechnolo strat& in national stage and dynamic promotion
of Manotechnology R&D under the construction of network between cademia and government.

Important Investment Fields Related to Nanotechnology R&D
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. ) ~—_____ 1 O RAD focused on practical application and industrialization :
(1) Flagship Projects - ; in the next 5 to 10 years i

: O Network—type Center of Excellence {GDE} operation

--------------------- PN SR FEESFEAEREENE NSRS

&1 T -Developing Low—Power, High-Performance Technnlagv for Building a Ubiguitous Netwnrit Society

(1) Next- generation semiconductor technology (@) Terabit-level information storage technology
O Transcending design rule limits in semiconductor O Terabit/inch? storage density (20100

* Mew matenals for storage media and heads  + Pracizion actustors
* Magnatic heads with maw structures * Near—ffeld optical memory

(3) Network Devices
QOptical : Petabit/second, Wireless: 10gigabit/second(2010)

« Photonle waveguide devices « Suprar brogoband electronic devices

development
= Mano—leve! samiconductor manufaeturing‘evalation system
= Nawr wiriog technology
= Devicas with new materdals and structuves

OASUKA Project : From 100nm
MIRAI Project : From 70nm

ﬂ Targeted R&D revolving around developing

5 innovative basic technology

! O Network—type COE operation

: O Wel-timed practical application (including nurturing
{1) Nano processes and materials - venture businesses)

e T e

(2) Challenge to Future Projects
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Two main researchers of Nano-photonics in Japan

Professor Motoichi Ohtsu

University of Tokyo

Professor Satoshi Kawata
Osaka University

RIKEN (The Institute of Physical and
Chemical Research)




i About JST  Location  Organization

|@Jﬂpﬂﬂ Science and Technology Agency Jpanest > Top

;': Dmectory Databases of Research and
Deve].opment Betraties

Dratahase for Patents and Other Besearch
Results

=, ﬁ 'Career database for S&T persormel
& Flectronis Joumal site for Tapan's acadenic
4ST. societies
Jou rnal@rch fve Archive of jownal back issues in Japan

ST sience @ Technology Hetwork Intemationsl
Comprehensi_\-’e Databage for Bioirfortaatics

E{ awab Chemical database for organic cormpounds
[NikicajiWeb) new!
Links to SaT Contents

Science Links
Japan ‘Resowves of Japan's 5TI

Japan Science and Technology Ager(c}ﬁ'l)

The aim of JST is to establish Japan as a nation buthie@creativity
of science and technology.
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Ohtsu Localized Photon Project (Tokyo)

Theary Group Tenko Bldg. dachida)
- |Wano-Photanics Group Tenko Bldg. dachida)
Atorm-Photonics Group Tenko Bldg. (Machida)

Kitano Symbiotic Systems Project (ToKyo)
Systems Biology Group Mansion 31 Takyo

Symbintic Intelligence Mansion 31 {Takyo
Group Caltech (California)

Kusumi Membrane Organizer Project (Nagoya)

Malecular Interaction
Group

Membrane Skeleton
Function Group

Cell-Cell Interation Group  |Kumazaki Bldg. (Magoya)

Kumazaki Blda. (Nagova)

Kumazaki Blda. (Magova)

Kondoh Differentiation Signaling Project (Kyolo)

o " : Cell Interactions Group Kinki Invention Center (Kyota)
o Developmental Mutants

Group

Differentiation Transition

Group

Kinki Invention Center (Kyoto)

Kinki Invention Center {Kyota)

Tarucha Mesoscopic Correlation Project {Atsugi, Kanagawa)
Supoerstructure
Carrelation Research MTT-Atsugi Research Development Center
Group
Heteroo-system
Correlation Research MTT-Atsugi Research Development Center
Group

cluantum Transport
Research Group

Delft University of Technology (Holland)

ERATO-type (Exploratory Research for Advanced Technology)
Localized Photon Projec¢t(1998-2003), $8.3 million,
Project LeaderProf. M. Ohtsu(Tokyo University)
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FERMAA(SORST)

(Solutlon-Orlarted Ressarch for Sclence and Technology)

~BhiMREDhBE<#iRL. RE4BRT~

WUGREN

SORST -type (Solution-Oriented Research for Science and Tedgyl Research projects of the
SORST program are selected among projects with éxglectations of outstanding results and of
extraordinary developments in CREST-type, ERATCetgnd other projects. Abou®calized Photon
Projecthas been selected as the following project:

Nanophotonics Team(2003-2008), $2.5 million, Project LeadBrof. M. Ohtsu(Tokyo University)
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Outline of CREST

After proposal invitation and selection, JST promotes the basic research by concluding Research Agree-
ments with the research institutes which researchers belong to.

e
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Research Universities, Independent  Research Team

Japan Science Agreement | Adminisiralive Instiufions.
e o el B lonal an LoHe Instli=

and Technology - N | | tutes, Special Corporation
Agency [JST] and Private Enterprises, efe.

Research .
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Research Area
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Director Researchers
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Science and Technology (MEXT)

Ministry of Education, Culture, Sports,
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Research
Supervisor Open to Public
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Open to Public Hesparch
Results

CREST -type

(Core Research for Evolutional Science and Teclgylbeam type research)




FY2006 Development of Laser assist

Three-dimensional Atom Prc

Applications for Device Anal

Kazuhiro Hono
Fellow, National [nstitut

Plasmonic Scanning Analytical Microscope

Satoshi Kawata

Professor, Osaka University

To broaden the applications of the thi
probe (3DAP) technigue for mapping re
tions far a wide variety of materials, th
of the conventional 3DAP that stem fror
process will be overcome by using puls
evaporation. A newly developed lase
3DAP will be applied to nanostructure
and semiconductor materials and their
metallic materials that used to be impc
the voltage pulsed 3DAP. At the same 1

We propose to develop a new analytical nanoscope that uses
surface plasmon polaritons (SPPs) as a nano-probe. SPPs
are collective oscillation of electrons excited locally in metal
nano structures. Our microscopy uses 1) locally enhanced
electromagnetic field provided by SPPs and 2) perturbation
of optical responses induced by the mechanical interactions
between the probe and the sample with typical probe-applied
force of the order of nano-Newton, which enables one to per-
form nanc-analysis and imaging of nano-materials.

ration technigues that will make it possi
areas of various types of materials will

Studies of Semiconductor Quantum

Structures and Exploration of Teraheriz
Technology

Susumu Komiyama Sum Frequency Microscope

Frofessor, The University of Tokyo Goro Mizutani
Professor, Japan Advanced Institute of &

Development of a Multi-func

A sensitive passive method of detecting extremely weak
terahertz waves emitted from objects without external illumi- When a medium is irradiated with light
nation is developped by ingeniously exploiting semiconductor
guantum structures. Bevond characterization of matters, the
method makes it possible to investigate phenomena and their

e e e L B o e 1 I 1 S S R S |

frequencies, it radiates another light f
quency. In an optical sum frequency |
light field is focused on a two-dimensior



I Creation and simulation of opto El_ecn'uriit:.-s-fmtpiti_nl'r in nanometer space

Hirokazn Horxi
University of Yamanashi, FProfessor

= Wiebhsite of Lab

This research is aiming at creation of nano-photonics devices for innowvative
inforrmation processing and signal transfer systems by means of controlling
coupled system of electrons with optical fields in nanometer-sized space.
Simulation is developed for design and analkysis of optoelectronic
processes in spin-chain-controlled nanophotonics dewvice and its fabrication
processes by nano-photolithography. Based on expermental research of
atomicimolecular level, this project will open up news field of nano-
optoelectronics.

I MTain Research Collaborators list

Shinichi Qishi YWWaseda Faculty of Science and | Frofessor
Liniversity Engineering
Kivoshi Tokyo Institute of | Graduate School of Professar
Kaohayashi Technaology Science and
Engineering
Makoto Maruse  Mational Institute Fhotonic MNetwork Senior
of Information Group Principle
and Investigatars
Communications
Technaology
Kazuno International Division of Matural Frofessar
Kitahara Christian Sciences, College of
University Liberal Ars
Masaru YWaseda Faculty of Science and | FProfessor
Tsukada Liniversity Engineering
Hitoshi Mejoh Mational Institute MNano System Senior
for Materials Architecture Group, Frinciple

Science

Mano Systerm Function
Center

Imvestigators



Ultrahigh Capacity Storage Technology Pml{'/?ecr,
Ministry of Economv,%rade_& Industry (METTI) (2003-2007), 26 M USD
(Hitachi, Toshiba. Fujitsu, Ricoh, SII, Hitachi-Maxell, Konica-Minolta,

Pioneer)
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Near field optical lithography, Ministry of Education
(2005-2007), 2.5 M USD (Canon)

Proto-type ol a
commercial product

Resolution 20- 50 nm  (Smmd) Imx Imx Im



Academic Activities; Domestic 1
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Technical group of Optical Near-Fields Optical Society of Japan and Japan
Society of Applied Physics. This group has organsedposium every year for
1994-2004.

The group has changed nameélashnical Group of Nano-Opticgr 2004 and has
organizes symposium every year since 2004.




Academic Activities. Domestic 2
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Plasmonics Symposiunm Japan Society of Applied Physics.
This symposium has been held every year since 2003.



Academic Activities; International 1

Technical Digest

of the Sth International Conference
on Near Field Optics

and Related Techniques

Dm:mberﬁ-m, 1998
Coganul Bay Hotel, , Japan

In eooperation with the ]".I.]'ld.n ‘m\u‘h of %rlp!lc‘d Physics "III(I
Muombus L l‘"i C

~ o Prioriiys o !
Sponsored by I apan Hlmll'. |ur the | o Ill(lflllll ul Science



Academic Activities; International 2

APNEO=S5

The 5th Asia-Pacific Conference
on Near-Field Optics

Asia Pacific Workshop on Near Field OptigdPNFO): This workshop has
been held from 1996 to present in following places:

1st: Seoul, 2nd: Beijing, 3rd: Melbourne, 4th: Tarpkth: Niigata,
6th:Yellow Mountain.




Academic Activities; International 3

Nanoplasmonics
From Fundamentals
to Applications

g

Satoshi Kawata and Hiroshi Masuhara

Editors

The International Nanophotonics Symposium HanddNSH): This
symposium has been held in 2004 and 2006 at Osaka&rdiyw(Japanese

name HANDAI).



Topics of Nano-photonics in Japanl

Appl. Phys. B 84, 243246 (2006) App“ed Physits B
DOIT: 10.1007/s00340-006-2234-x Lasers and Optics
T. KAWAZOE! Demonstration of nanophotonic NOT gate
7
K. KOBAYASHI™ = .
SRt using near-field optically coupled quantum dots
: 3

:‘ 3:;?2;3_1_03 : Japan Science and Technology Agency, Machida. Tokyo 194-0004, Japan

R d Department of Physics, Tokyo Institute of Technology, Meguro-ku, Tokyo 152-8551, Japan
M. OHTSU *

? National Institute of Information and Communications Technology, Koganei, Tokyo 184-8795, Japan
4 Department of Electronics Engineering, University of Tokyo, Bunkyo-ku, Tokyo 113-8656, Japan

0
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(7,1, )




EXIn=0 & Out=1| IB¥ In=1 & Out=0
Optical Power i
mph

Optigal Power
supph

- r -
=" } Iu_l'!!ll__ |

1nm 100nm

FIGURE 2 The spatial distribution of the output signal from a nanopho-
tonic NOT gate measured using a near-field microscope at Input =0 (a) and
Input =1 (b)



Future Nanophotonic Integrated Circuits proposed by Ohtsu’s
Group

<k Optical _Optical
Photo-detector Electric swnt:h amplifiers

Light emitter nutput signal Optical
Optical - near field

near field A
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/ terminal
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Topics of Nano-photonics in Japar?

Signal Characteristics of Super-Resolution Near-Field Structure
Disk in Blue Laser System

Jooho Kim*, Inoh Hwang, Hyunki Eim, Duseop Yoon, Insik Park, Dongho Shin, Yunchang Park!
and Junji Tuminaga2

Lhgital Media R&lD) Center, SAMSUNG ELECTRONICS OO, LT, Swwon 442-742, Korea

Iﬂma{yﬁimf Engineering Center, Samsung Advanced nstitute of Technology, Kihung, Yongin 449-712,
Eorea

< Center Jar Appiied Mear-Field Opiics Research, National Institute of Advanced Industrial Science and
Technology (AIST), Teuwkuba 303-8563, Japan

(Eecewved December &, 20035, accepted Febrary 17, 2004; published July 2%, 2004)
Abstract:

We report the signal characteristics of a super-resolution near-field structure (super-EEINS) disk in a
blue laser system (laser wavelength, 405 nm;, numerical aperture (IA), 0.82). By mtroducing a new
structure for the blue laser system, a 42.5 dB camer to notse ratio (CIE) at a 20-nm-mark -length-
signal (which 12 equivalent to a 72 GE capacity with a 032 micrometer track pitch and a 1-7
modulation code (Blu-ray disc (BD) format)) and a much higher readout-stabality were obtaned.
Transmmizsion electron microscope (TEN) image analysis revealed that the new blue structure has clear
diffision protection barriers produced by continuous Pt particles, which 1z related to higher CIE and
readout stabdlity characteristics.




First Generation Super-RENS

Nano aperture  Optical near-field Recording mark
Upper dielectric layer

GeSbTe Recoding layer

Near -field propagation layer (SIN)
Sb Near-field creation layer
Lower dielectric

Spot size

—
Thick plastic layer (0.6 mm)

Laser beam
1 % 11X Super-RENS &7« A 7 DHE  Sb LR LR
&, GeShTe FLER/E % 4F1Z Super-RENS fgef@g £ IT.5, L —WIZERzEH» L TAS
&L, ShEICEETLEFMNEVEOTRLNED, Z0L S EGLEFIRET L.
FEEEIZSIN TTE{ERE (ES 20 ~40mm) 250 L CiEFEBICREF I N-E
— 7 EIT 7 ADEHR Y — EFAM T, Super-RENS 5771 A 713, #9800 —
2,400rpm TRIELT 4.



Topics of Nano-photonics in Japars3

100 —r————rn Q——-nr--v--- r-——v+—v—-v---—-o—r—-—r-—o—r 2004
1400 |

on plasmonic crystal
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on planar silver

FIG. 3. Fluorescence spectra of a methyl-red doped PMMA film deposited
on a bare glass substrate. on a planar silver surface. and on a 507 nm pitch
plasmonic crystal.



Topics of Nano-photonics in Japai

Simulation of practical nanometric optical
circuits based on surface plasmon polariton gap
waveguides

Kazuo Tanaka, Masahiro Tanaka, and Tatsuhiko Sugivama

Department of Electronics and Computer Engineering, Gifu University, Yanagido 1-1, Gifu City, Japan 501-1193
tanaka@ink.info. gifu-u.ac jp

Abstract: The feasibility of nanometric practical optical waveguide
circuits based on surface plasmon polariton gap waveguides (SPGWs) 1s
investigated in detail through three-dimensional simulations. H-plane planar
branching wavegumide circuits of subwavelength scale are shown to be
possible usmg SPGWs. The wavepgmide characteristics of the circuts are
found to be highly sensitive to the dimensions of the optical circuit,
indicating that highly accurate computer-aided design and simulations are
necessary for the construction of practical SPGW-based optical circuits.

©2005 Optical Society of America

OCIS  codes: (240.6680) Surface plasmons; (250.5300) Photonic integrated circuits;
(000.4430) Numerical approximation and analysis

References and Links

Simulation of practical nanometric optical circus@sed on surface plasmon polariton gap waveguide,
Optics Expresd3, 256-266 (2005)



Nanometric optical circuits using Surface Plasmon Rwiton
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Dense and Complicated Nanometric Optical Circuits

Simulation of practical nanometric optical circusssed on surface plasmon polariton
gap waveguideDptics Expres43, 256-266 (2005)



APPLIED PHYSICS LETTERS 87, 151116 (2005)

Metallic tip probe providing high intensity and small spot size with a small
background light in near-field optics

Kazuo Tanaka,® Masahiro Tanaka, and Tatsuhiko Sugiyama
Department of Electronics and Computer Engineering, Gifu University, Yanagido 1-1, Gifu,
Japan 501-1193

(Received 16 December 2004; accepted 22 August 2005; published online 7 October 2005)

A metallic tip probe that gives high optical intensity and small spot size with a small background
light is proposed and simulated. The proposed tip probe provides advantages of both the aperture
probe and the apertureless probe currently used in the scanning near-field optical microscope. The
tip probe is illuminated by surface plasmon polaritons transmitted through the I-shaped aperture in
a pyramidal structure on a thick metallic screen. Scattering of optical waves by this structure is
solved numerically using a volume integral equation by generalized conjugate residual iteration and
fast Fourier transformation. The proposed tip probe is shown to simultaneously provide both high
near-field intensity and small spot size with a 3m3][ background light. © 2005 American Institute of
Physics. [DOL: 10.




Creation of strongly localized and strongly enhahaptical near-field on metallic
probe-tip with surface plasmon polaritoptics Expresd4, 832-846 (2006)
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M. Ohtsu (Ed.),
Near-Field Nano/Atom Optics and Technolog®pringer 1998



Conclusions

Modern electrical and electronics technologiesusied in the space whose size is
much smaller than the electromagnetic wavelength.

Similarly, it will be possible to use optical teciogies in the space whose size is
much smaller than the optical wavelength in the hetare.

In this meaningNano-photonicsare interesting and important subjects from not

on|y terhnnlnnical view nninte hiit alen viaw nninfdiindamantal nhyveirg,

n3a 1 NANK you for your attention.;.

technology oiNano-photonicsand are now doing research.
Furthermore, many interesting ideas are proposethpgnese researchers.

Unfortunately, only a small number of commercialgucts usindNano-photonics
technology have emerged in the market until now.

| hope that Japan will be able to make large cbation toNano-photonicsin the
future.



Topics of Nano-photonics in Japars

APPLIED PHYSICS LETTERS 87. (43112 (2005)

Local density of states mapping of a field-induced quantum dot by
near-field photoluminescence microscopy

K. Matsuda®™

International Research Center for Elements Science, Institute for Chemical Research, Kvoto University, Uji,
Kyoro 611-0011, Japan, Kanagawa Academy of Science and Technology, 3-2-1 Sakado, Kawasaki 213-
0012, Japan, and Nanostructure and Material Property, PRESTO, Japan Science and Technology Agency,
4-1-8 Honcho, Saitama 332-0012, Japan

1. Saiki

Department of Electronics and Elecirical Engineering, Keio University, 3-14-1 Hivoshi, Yokohama,
Kanagawa 223-8522, Japan and Kanagawa Academy of Science and Ti.'{'hﬂﬂl!ﬂgl 3-2-1 Sakado, Kawasaki
213-0012, Japan

S. Nomura
Institute of Physics, University of Tsukuba, 1-1-1 Tennoudai, Tsukuba, Iharaki 305-8571, Japan and CREST,
Japan Science and Technology Agency, 4-1-8 Honcho, Saitama 332-0012, Japan

Y. Aoyagi
Interdisciplinary Graduate School of Science and Engineering, Tokye Instiinte of Technology, 4259
Nagatsuda, Midori, Yokohama, 226-8502 Japan

{Received 14 February 20035; accepted 23 May 2005; published online 20 July 2005)

We have described near-field photoluminescence microscopy of a field-induced quantum-dot
structure based on a Be-é-doped GaAs—Al_GaAs single heterojunction with a surface square
mesh gate. The local density of states in the field-induced guantum dot was mapped by measuring
the spatial distribution of the near-field photeluminescence intensity, because the photoluminescence
spectrum owing to the recombination of holes bound to Be accepters with electrons in an electron
gas conlains information on the electronic density of states. Experimentally, we observed thal the
electrons confined in lower energy states spatially localize in a field-induced quantum dot. © 2005
American Institute of Physics. [DOL 10.1063/1.1984005]
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FIG. 2. (Color) (a) Atomic force microscopy image of the gated sample
surface. (b)—(d) Near-field PL images at different external bias-voltages
(Vg=0, —1.2, and —1.6 V¥V, respectively). These images were monitored at a
detection energy of around 1.483 eV at 9 K. The dotted lines in the images
correspond to the positions of the surface gate. The scanning area of these
images was /7 /5 X 775 nm. (e) Near-field PL image at Vg=—1.6 V., measured
for a wide area of 1100 1100 nm. The images in (b)—{d) were of the
squared dotted area. (f) Cross-sectional PL. intensity profile, taken along a
diagonal of the mesh gate.



(b)

Mapping of wave functions inside quantum dots bgriesld
microscopy. The resolution is 30 nm.
(a) Ground state (b) Excited state.
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Virtual Lab in Nanotechnology Area

Research Are:

Creation of Nanodevices and Sys
Phenomena and Functional Princ

.............................................................

Research Supervisor Dr. Koji Kajimura
{Vice President, Japan Society for the Promotion

FY2001

Fellow, National Institute for Material Science

This research aims at the creation of spin quantum dot memo-
ries based on a novel concept. The essential part of the re-
search is to demonstrate the spin-dependent Coulomb block-
ade effect due to single electron tunneling at room tempera-
ture in ocrdered magnetic nano dots, in which the tunneling
magnetoresistance can be controlled by applying a voltage.
We will develop novel materials or structures to achieve en-
hanced tunneling magnetoresistance and thus large signal
voltage. In addition, the fabrication technology to create two-
dimensional array of dots and new memory devices will also
be developed. We anticipate, at the end of this research. the
creation of terabits non-volatile memories and new spread of
spintronic devices,
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‘Nonlinear Nano-Photonics

Satoshi Kawata

Professor, Osaka University

Marvelous novel functions that are not accessible by con-
ventional nanotechnologies are expected if photons are
utilized for sensing, manipulating, and processing “ea-
tures at nanoscale. In this research, we will combine the
concepts of near-filed optics and non-linear oftics, con-
ducting fundamental research on nonlinear nano-
photorics and pushing it for practical applications, Of
particu ar interest is applying femtosecond lasers lo plas-
mon field-enhanced technologies for nano-spectroscopy
and nano-devices.

An optical image of a DNA network nano-siructure obtained by
th2 combination of near-field optics and nonlinear spectroscopy.
The distrbution of adenine base molecules, one of the DNA bases,
is visualized.




Towarids plasmonic band gap laser

Takayuki Okamoto, Fekhra H'Dhili, and Satoshi Kawata
RIKEN [The Institute of Physical and Chemical Ressarch), Wako, Saitama 357-0198, Japan

(Received 19 April 2004; accepted ¥ September 2004)

Atwo-dimensional perindically corrugated silver surface prohibits the propagation ofthe surface plasmaons in all
lateral directions. And band gaps are generated in the dispersion relation, named plasmaonic band gaps. Atthe
edae ofthis hand gap, surface plasmaons are laterally confined as standing waves We investigate this
phenamenan far lasing action by the use of a dye film deposited an a caorrugated silver surface. Fluorescence of
the dye was strongly enhanced. Indeed, we ohtained an enhancement factor 140 for a methyl-red doped poly
(methylmethacrylate) film and 3 for an evaporated 4-dicyanomethylene-2-methyl-B-p-dimethyl-aminosteryl-4H-
pyran filim. We also discuss the conditions under which lasing action may occur. @2004 American instifute of
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FIG. 2. (Color) (a) Atomic force microscopy image of the gated sample
surface. (b)—(d) Near-field PL images at different external bias-voltages »
(Vg=0. 1.2, and —1.6 V, respectively). These images were monitored at a
detection energy of around 1.483 eV at 9 K. The dotted lines in the images
correspond to the positions of the surface gate. The scanning area of these
images was 775 X 775 nm. (e) Near-field PL image at Vg=—1.6 V, measured
for a wide area of 1100X 1100 nm. The images in (b)—(d) were of the
squared dotted area. (f) Cross-sectional PL intensity profile, taken along a

diagonal of the mesh gate.
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FIG. 3. Fluorescence spectra of a methyl-red doped PMMA film deposited
on a bare glass substrate. on a planar silver surface, and on a 507 nm pitch
plasmonic crystal.



