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Abstract: Multi-wavelength near-field scanning photocurrent microscopy correlates photocurrent generation with
morphology. Photocurrent generation in a P3HT:PCBM bulk heterojunction solar cell appears enhanced in the vicinity of
a PCBM crystallite and the goal is to determine a qualitative concentration map from differential spectral absorption and

photocurrent contribution of constituent materials.

1. Introduction

Currently the best organic photovoltaic device is
one made from a 1:1 poly(3-hexylthiophene):[6,6]-
phenyl-C61 butyric  acid  methyl  ester
(P3HT:PCBM) blend [1,3]. It is known that device
performance is enhanced by annealing the film [2]
for a set period after the material blend is spun onto
the surface and it has been noted that crystals form
in the annealed films [4]. It is thought that these are
PCBM based on by X-ray microscopy [4] but the
crystals will have a P3HT capping layer of
unknown thickness and the surrounding material is
then an unknown blend of the two constituents. The
photocurrent generated in the vicinity of these
crystallites differs from that generated away from
the crystallites [5].

The near-field scanning photocurrent microscopy
(NSPM) technique [5] uses tapered optical fibre
NSOM probe to illuminate small (~0.3um?) areas of
the device via chopped laser light as shown in figure
1. The probe tip is brought close to the aluminium
electrode surface of the device using an AFM
feedback loop. The tip is then rastered across the
surface of the device performing the dual function
of an AFM tip, thus creating a topographical map of
the surface, and generating photocurrent in the
device voxcel illuminated directly by the tip. The
photocurrent is measured using a phase-locked loop
at the chopper frequency and when coupled with the
position of the tip, yields a photocurrent map of the
surface. Multiple wavelengths may be transmitted
through the fibre probe sequentially to build a
wavelength dependent photocurrent map of
topological features identified within the device.
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Figl. NSOM photocurrent mapping
This ability to probe the wavelength dependent
photocurrent of a morphological feature is unique to
the technique.
2. Experimental
The device to be investigated is formed from the
solvated blended materials spun as a film from the

solution onto a transparent Indium Tin Oxide (ITO)
electrode upon a glass slide as shown in figure 2.
The devices produced for photocurrent mapping
have a thin transparent aluminium layer to allow the
light from the probes to penetrate into the active
100nm thick layer of P3HT:PCBM.
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Fig 2. Device architecture

This 5nm thick aluminium layer serves as the
electrode and is added by evaporation, after
spinning and before the device is annealed at 140 °C
for 4 minutes. This process causes the materials to
undergo a partial phase separation, with the PCBM
forming large crystallites as may be seen in figure 3

[4].

A

Fig 3. Optical micrograph of

annealed P3HT:PCBM film
These crystallites may be 200nm high above the
surface of the blended film as measured by atomic
force microscopy (AFM).
By recording the absorption profile of each material
in the film, wavelengths which are preferentially
absorbed by one material or the other may be
selected. 409nm light is absorbed roughly equally
by both materials, the 532nm light is absorbed
preferentially by the P3HT and the 633nm light is
absorbed preferentially by the PCBM as shown in
figure 4. Photocurrent generated at these
wavelengths is as a result of the presence of these
materials.
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Fig.4 Spectral absorption of constituents
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3. Results and Discussion

A topographic map of a crystallite and the
corresponding photocurrent map is presented in
figure 5 below. This photocurrent map was
generated using the 409nm light. By comparing the
two, we are able to see that there seems to be
enhanced photocurrent generation around the
crystallite, while there is less generated in the bulk
of the crystal. This would tend to indicate that there
is an optimised blend ratio of P3HT to PCBM
surrounding the crystallite, while the blend further
from the crystallite is slightly worse, and the blend
ratio within the crystallite is far from optimal.

Photocumrent

Height

Fig. 5 Height and photocurrent map recorded at
409nm.

It is possible to use this image to calculate the
external quantum efficiency (EQE) at any point in
the map. This can be done by determining the
absolute current which is flowing from the device,
and by carefully measuring the power of the light
transmitted through the NSOM tip. In general,
measuring the transmitted optical power is difficult
due to the highly diffracted nature of the light,
however this can be overcome by placing the tip
inside an integrating sphere, which should collect
all the light leaving the tip. After the power is
known, it is a simple case of calculating the ratio of
electrons out (from the current) to the number of
photons incident (from the light power
measurement).

It is often more instructive to look at the cross-
section of the images than to look at the maps
themselves to give a much more direct comparison
between the current and height maps. In figure 6
below, a cross-section of the height and current
maps is presented. The location of the cross-section
is indicated by the dark lines labelled A and B
running through the images in figure 5.

From figure 6 we can see that the EQE doubles
between the inside of the crystallite and the edge,
while there is a 50 percent increase between the film
and the edge of the crystallite.

If EQE maps could be created using 532nm light
and 633nm light it could be possible to distinguish
between current generated in the P3HT and PCBM
thus creating a compositional map of the surface. It
could then be possible to determine the optimal
blend ratio for the materials in the organic
photovoltaic cell.
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Fig. 6 The cross-section of the height (dashes) and
current (solid) maps. The current map has been
converted into EQE shown on the left hand scale.
The height in nm is shown on the right hand scale.

4. Conclusion

The NSPM technique allows us to correlate charge
generation in organic photovoltaics with the
morphology of the film. We note that charge is not
generated evenly throughout the film, with
enhanced current generation occurring at the
interface area of the crystallite and the surrounding
film. Therefore, the device performance can be
improved if the morphology can be controlled to
create a film with a greater interface area between
the crystallites and the film.

It could also be possible to use multi-wavelength
NSPM to determine the optimal blend ratio for
organic photovoltaic devices.

5. References

[1] F. Padinger, R.S. Rittberger, and N.S. Sariciftci:
Effects of postproduction

treatment on plastic solar cells. Adv. Funct. Mater.
13, 1 (2003).

[2] P. Peumans, S. Uchida, and S.R. Forrest:
Efficient bulk heterojunction photovoltaic cells
using small-molecular-weight organic thin films.
Nature 425, 158 (2003).

[3] Munters et al, Thin Solid Films 403/404 (2002)
247.

[4] Unpublished results, P.C. Dastoor et al.

[5] McNeill et al, Synth. Met. 147 (2004) 107-110

6. Acknowledgements

Garth Berriman acknowledges the support of a
University of Newecastle Scholarship. This work
was supported by the priority research Centre in
Organic Electronics

14 | SMONP2009



	SMONP2009 Abstract Book - NEW
	Preamble
	Cover
	Publishing informations
	Liability
	Welcome
	Acknowledgments
	Local Organising Committee
	International Steering Committee
	Secretary
	Location
	Registration Fees
	Registration Fees
	Speakers and Posters
	Social Schedule
	Lunch, Coffee and Tea
	Internet Access
	Crown Plaza
	Plenary Speakers

	Contents
	Monday 22nd June 2009
	Opening Address and Plenary
	Opening address
	Batterham, R.

	Opening address
	Flitman, A.

	Plenary Lecture: Australian Solar Technologies Lead the Way to Power a Green Future
	Shi, Z.

	Plenary Lecture: New Trends in Photonic Crystals
	Noda, S.
	Asano, T.


	Photovoltaics and nanomaterials 1
	Organic Conjugated Materials in Luminescence and Light Harvesting
	Holmes, A. B.

	Plasmonics for Photovoltaics: Tunable Light-trapping for Solar Cells
	Beck, F. J
	Mokkapati, S.
	Polman, A.
	Catchpole, K. R.
	Beck, F. J
	Mokkapati, S.
	Polman, A.
	Catchpole, K. R.

	Photocurrent Mapping of Polymer Photovoltaic Cells
	Garth B.
	Holdsworth, J.
	Belcher, W.
	Dastoor, P. 
	Garth B.
	Holdsworth, J.
	Belcher, W.
	Dastoor, P. 

	UHV-STM study of P3HT adhesion on carbon nanotubes for solar cells application
	Michele G.
	Capasso, A.
	Waclawik, E. R.
	Bell, J. M.
	Scarselli, M.
	Castrucci, P.
	Michele G.
	Capasso, A.
	Waclawik, E. R.
	Bell, J. M.
	Scarselli, M.
	Castrucci, P.

	Structural modification of functional nanomaterials and their photocatalytic properties
	Wang, L.
	Liu, G.
	Lu, GQ. M.
	Wang, L.
	Liu, G.
	Lu, GQ. M.

	A Roadmap for High Efficiency Dye Solar Cells
	Tulloch, S.
	Tulloch, G.
	Desilvestro, H.
	Tulloch, S.
	Tulloch, G.
	Desilvestro, H.

	Nanostructured Titania as Photocatalysts for Clean Water and Energy
	Lu, M.


	Nanomaterials and nano optics 1
	Imaging on Nano-Scale with Coherent Extreme Ultraviolet Radiation
	Dao, L. V.
	Teichmann, S.
	Chen, B.
	Dilanian, R. A.
	Dinh, K. B.
	Zhang, Ch.
	Hannaford, P.
	Dao, L. V.
	Teichmann, S.
	Chen, B.
	Dilanian, R. A.
	Dinh, K. B.
	Zhang, Ch.
	Hannaford, P.

	Study of the Quantum Confined Stark Effect in ZnO quantum wells
	Hall, C.
	Davis, J. A.
	Dao, L. V.
	Hannaford, P. 
	Tan, H. H.
	Jagadish, C.
	Koike, K.
	Sasa, S.
	Inoue, M.
	Yano, M.
	Hall, C.
	Davis, J. A.
	Dao, L. V.
	Hannaford, P. 
	Tan, H. H.
	Jagadish, C.
	Koike, K.
	Sasa, S.
	Inoue, M.
	Yano, M.

	Characterization of H14[NaP5W30O110]/SiO2 Nanoparticles
	Gharib, A.
	Jahangir, M.

	Fingerprinting Semiconductor Nanocrystals using Spectral Fine Structure
	Fernée, M. J.
	Littleton, B. N.
	Rubinsztein-Dunlop, H.
	Fernée, M. J.
	Littleton, B. N.
	Rubinsztein-Dunlop, H.

	Luminescence and amplified stimulated emission in quantum dot doped TiO2 and ZrO2 waveguides
	Martucci, A.

	Fluorescence amplification – from concept demonstration towards integration with laboratory practice
	Goldy, E. M.


	Photovolatics and nanomaterials 2
	Photovoltaics and Nanophotonics
	Green, M. A.
	Green, M. A.

	Nanoscale systems for harvesting solar energy
	Scholes, G.

	Light trapping with periodic arrays of metal nanoparticles for solar cell applications
	Mokkapati, S.
	Beck, F. J.
	Catchpole, K. R.
	Mokkapati, S.
	Beck, F. J.
	Catchpole, K. R.

	Towards Artificial Photosynthesis: Light Harvesting with Nanostructured Porphyrins
	Officer, D. L.


	Photonic crystals and optical circuits 1
	Nonlinear effects in photonic crystals, plasmonic structures and left-handed metamaterials
	Kivshar, Y. S.

	Design of Optical Polarization Beam Splitter of SOI Slot Waveguide
	Ma, Y.-F.
	Huang, D.-W.
	Ma, Y.-F.
	Huang, D.-W.

	Photonic Crystal Devices Integrated with Active Devices
	Chen, C.-C.
	Chiu, W. Y.
	Wu, Y. H. 
	Chan, Y. J.
	Hou, C.-H.
	Chien, H.-T.
	Chen, C.-C.
	Chiu, W. Y.
	Wu, Y. H. 
	Chan, Y. J.
	Hou, C.-H.
	Chien, H.-T.

	Mechanically tunable photonic crystal microcavity resonance utilizing near-field twin-cavity coupling
	Chew, X.-Y.
	Zhou, G.
	Chau, F.
	Chew, X.-Y.
	Zhou, G.
	Chau, F.

	Nonlinear Photonic Crystals for Frequency Conversion and Optical Switching
	Li, Z-Y.
	Ren, M.
	Liu, Y.
	Qin, F.
	Zhang, D.


	Nanoplasmonics 1
	Optical Pump-Probe Spectroscopy of Single Gold Nanoparticles
	Orrit, M.
	Tchebotareva, A. L.
	Ruijgrok, P.
	Orrit, M.
	Tchebotareva, A. L.
	Ruijgrok, P.

	Optical Properties of Crossed Gold Nanorods
	Stokes, N.
	Cortie, M.
	McDonagh, A.
	Stokes, N.
	Cortie, M.
	McDonagh, A.

	Plasmon Coupling of Gold Nanorods at Short Distances in Different Geometries
	Funston, A.

	Plasmonic resonance with whispering gallery modes in a single ZnO nanowire
	Zhang, X.
	Wang, P.
	Zhang, X. Z.
	Han, X.
	Chen, X.
	Lu, M.
	Chen, Y.
	Yu, D.
	Zhu, Y.
	Mei, T.
	Zhang, X.
	Wang, P.
	Zhang, X. Z.
	Han, X.
	Chen, X.
	Lu, M.
	Chen, Y.
	Yu, D.
	Zhu, Y.
	Mei, T.

	Shaping the optical and thermal properties of plasmonic nanostructures for biological applications
	Quidant, R.
	Quidant, R.

	Five-dimensional optical recording using surface plasmon mediated gold nanorods
	Zijlstra, P.
	Chon, J.W.M.
	Gu, M.


	Laser tweezers and trapping
	Modulators and Sensors based Upon Particle Trapping
	Zalevsky, Z.
	Shahmoon, A.
	Limon, O.
	Abraham, Y.
	Businaro, L.
	Gerardino, A.
	Bitton, L.
	Frydman, A.
	Zalevsky, Z.
	Shahmoon, A.
	Limon, O.
	Abraham, Y.
	Businaro, L.
	Gerardino, A.
	Bitton, L.
	Frydman, A.

	Optical Forces on Single-Walled Carbon Nanotubes
	Rodgers, T.
	Shoji, S.
	Kawata, S.
	Rodgers, T.
	Shoji, S.
	Kawata, S.

	Optical bottle beam for multiple trapping particles in air
	Izdebskaya, Y.
	Shvedov, V. G.
	Rode, A. V.
	Desyatnikov, A. S.
	Krolikowski, W. Z.
	Kivshar, Y. S.
	Izdebskaya, Y.
	Shvedov, V. G.
	Rode, A. V.
	Desyatnikov, A. S.
	Krolikowski, W. Z.
	Kivshar, Y. S.

	Multiple optical vortices with independent orbital angular momentum
	Daria, V.
	Bachor, H.-A.
	Daria, V.
	Bachor, H.-A.

	Photophoretic trapping of absorbing airborne particles
	Rode, A.
	Shvedov, V. G.
	Desyatnikov, A. S.
	Krolikowski, W. Z.
	Kivshar, Y. S.
	Rode, A.
	Shvedov, V. G.
	Desyatnikov, A. S.
	Krolikowski, W. Z.
	Kivshar, Y. S.

	Simultaneous Multiple Trapping of Polystyrene Spheres and Metallic Nano-Particles in Single-Beam Optical Tweezer with Axial-Displacement
	Kumar, R.
	Shakher, C. 
	Mehta, D. S.
	Kumar, R.
	Shakher, C. 
	Mehta, D. S.


	Poster Session
	Polarity proteins in asymmetric cell division during thymocyte development
	Kim, P>
	Izon, D.
	Oliaro, J.
	Sacirbegovic, F.
	Day, D.
	Gu, M.
	Russell, S.

	Gold-nanorod-facilitated nonlinear optical microscopy under radially polarised beam illumination
	Kang, H.
	Morrish, D.
	 Li, J.
	Jia, B.
	Gu, M.
	Kang, H.
	Morrish, D.
	 Li, J.
	Jia, B.
	Gu, M.

	Improved Plasma Frequency Modulation Model in GHz Region
	Wei, X.
	Shi, H.
	Dong, X.
	Liu, C.
	Du, C.
	Wei, X.
	Shi, H.
	Dong, X.
	Liu, C.
	Du, C.

	Photothermally induced apoptosis of cancer cell using gold nanorods for low energy cancer therapy
	Li, J.
	Gu, M.
	Li, J.
	Gu, M.

	Fabrication and Optical Characterisation of Silica-Encapsulated Single Quantum Dot
	Isnaeni, I.
	Jin, L.-H.
	Li, S.-M.
	Cho, Y.-H.
	Isnaeni, I.
	Jin, L.-H.
	Li, S.-M.
	Cho, Y.-H.

	High Numerical Aperture Diffraction of a Supercontinuum
	Chick, B.
	Chon, J. W. M.
	Gu, M.

	Three-dimensional Free-standing Ag Nanowire Arrays: Fabrication and Optical Properties
	Lin, L.
	Fang, J.-H.
	Lin, L.
	Roberts, A.
	Spizziri, P.
	Prawer, S.
	Lin, L.
	Fang, J.-H.
	Lin, L.
	Roberts, A.
	Spizziri, P.
	Prawer, S.

	Microfluidic velocity sensing based on optical tweezers
	Wu, J.
	Day, D.
	Gu, M.
	Wu, J.
	Day, D.
	Gu, M.

	Photoreflectance study of InAs/InGaAs/InP dots-in-well structures
	Li, Q.
	Lei, W.
	Tan, H. H.
	Jagadish, C.
	Li, Q.
	Lei, W.
	Tan, H. H.
	Jagadish, C.

	Influence of Kerr Nonlinearity on the Optical Lithography
	Gao, X.
	Gan, X.

	Second harmonic generation by Strontium Barium Niobate nanoparticles
	Martín Rodríguez, E.
	Speghini, A.
	Piccinell, F.
	Nodari, L.
	Bettinelli, M.
	Jaque, D.
	Solé, J. G.
	Martín Rodríguez, E.
	Speghini, A.
	Piccinell, F.
	Nodari, L.
	Bettinelli, M.
	Jaque, D.
	Solé, J. G.

	Expansion limited growth of nanoparticles in a laser plume
	Gamaly, E.
	Rode, A. V.
	Gamaly, E.
	Rode, A. V.

	Nanometre Localisation of Quantum Dots using their Blinking Statistics in Conjunction with Single Molecule Detection Algorithms
	Kouskousis, B.
	van Embden, J.
	Morrish, D.
	Russell, S.
	Gu, M.
	Kouskousis, B.
	van Embden, J.
	Morrish, D.
	Russell, S.
	Gu, M.

	Temperature sensing with up-converting phosphor nanoparticles and application to biosensors
	Kennedy, I.
	Zhou, J.
	Bahowick, S.
	Lakshmana, S.
	Kennedy, I.
	Zhou, J.
	Bahowick, S.
	Lakshmana, S.

	Two-photon endomicroscopy for 3D imaging of cancer cells labelled with gold nanorods
	Bao, H.
	Li, J.
	Gu, M.

	Light propagation in photonic clusters fabricated by the micromanipulation method
	Minami, F.
	Fujishima, T.
	Miyazaki, H. T.
	Miyazaki, H.
	Jimba, Y.
	Kasaya, T.
	Sakoda, K.
	Ogawa, Y.

	Enhanced two-photon absorption cross-sections of CdS quantum rods for four-dimensional optical data storage
	Li, X.
	Chon, J. W. M.
	Gu, M.
	Li, X.
	Chon, J. W. M.
	Gu, M.

	Structural modulation in spontaneous raman spectra of chalcogenide microsphere
	Zhang, Q.
	Li, H.
	Wu, X.
	Liu, L.
	Xu, L.
	Zhang, Q.
	Li, H.
	Wu, X.
	Liu, L.
	Xu, L.

	Refractive index mismatch induced aberration in nonlinear As2S3
	Cumming, B.
	Zhou, G.
	Jesacher, A.
	Booth, M.
	Wilson, T.
	Gu, M.

	Towards Lower Loss Structured Fibres Case study: Fractal fibres and ultra-low bend loss
	Canning, J.
	Martelli, C.
	Gibson, B. C.
	Huntington, S. T.
	Canning, J.
	Martelli, C.
	Gibson, B. C.
	Huntington, S. T.

	Three Dimensional Metallic Photonic Crystals Towards Complete Photonic Band Gap
	Hossain, Md. M.
	Li, J.
	Buso, D.
	Jia, B.
	Zhou, G.
	Gu, M.

	Grating assisted long-range propagation of slow-mode surface plasmon polaritons in high-index-contrast system
	Lee, I.-M.
	Park, J.
	Choi, D.
	Jung, J.
	Lee, S.
	Hahn, J.
	Lee, B.
	Lee, I.-M.
	Park, J.
	Choi, D.
	Jung, J.
	Lee, S.
	Hahn, J.
	Lee, B.

	Morphology control of dendritic silver nanostructure by an electric-deposition process
	Tu, G.
	Lo, S.
	Tu, G.
	Lo, S.

	SRBC/CAVIN-3 is a Caveolin Adapter Protein that Regulates Caveolae Function
	McMahon, K.
	Zajicek, H.
	Li, W.
	Peyton, M. J.
	Minna, J. D.
	Hernandez, V. J
	Luby-Phelps, K.
	Anderson, R. G. W.

	Time-resolved Photoluminescence Measurements of Multiple Quantum Wells in Near-field and Far-field
	Ahn, H.
	Kim, J.
	Lee, J.
	Park, S.
	Ahn, H.
	Kim, J.
	Lee, J.
	Park, S.

	Scanning Near-Field Transmission and Confocal Micro-Spectroscopy Characterization of Direct Laser Written Rare-Earth doped Lithium Niobate Three-Dimensional Photonic Crystals
	Lamela, J.
	Ródenas Seguí, A.
	Jaque, D.
	Lifante, G.
	Zhou, G.
	Jaque, F.
	Gu, M.
	Lamela, J.
	Ródenas Seguí, A.
	Jaque, D.
	Lifante, G.
	Zhou, G.
	Jaque, F.
	Gu, M.

	Supercontinuum generation for fiber-optic nonlinear microscopy
	Tao, W.
	Morrish, D.
	Gu, M.
	Tao, W.
	Morrish, D.
	Gu, M.

	Tuning the Photonic Band Gap of Photonic Crystals through optical-quality chalcogenide glass coating
	Buso, D.
	Nicoletti, E.
	Li, J.
	Gu, M.

	Particle manipulation in a microfluidic device via surface plasmon resonances
	Weber, S.
	Day, D.
	Gu, M.

	FDTD Based Investigation of the truncation induced evolution of the Plasmon absorption in Ag nanoparticles
	Taylor, A.
	Chon, J.W.M.
	Gu, M.
	Taylor, A.
	Chon, J.W.M.
	Gu, M.

	Slow light enhanced third-harmonic generation in silicon photonic crystal waveguides
	Corcoran, B.
	Monat, C.
	Grillet, C.
	Moss, D. J.
	Eggleton, B. J.
	White, T.
	Krauss, T.
	Corcoran, B.
	Monat, C.
	Grillet, C.
	Moss, D. J.
	Eggleton, B. J.
	White, T.
	Krauss, T.

	High resolution interference lithography based on long surface plasmon polaritons
	Zhang, Z.
	Du, J.
	Gao, F.
	Guo, Y.
	Shi, S.
	Wang, J
	Guo, X.
	Zhang, Z.
	Du, J.
	Gao, F.
	Guo, Y.
	Shi, S.
	Wang, J
	Guo, X.

	Influence of laser repetition rate on multiphoton fabrication of three dimensional highly nonlinear chalcogenide photonic crystals
	Nicoletti, E.
	Cumming, B.
	Jia, B.
	Zhou, G.
	Bulla, D.
	Luther-Davies, B.
	Gu, M.
	Nicoletti, E.
	Cumming, B.
	Jia, B.
	Zhou, G.
	Bulla, D.
	Luther-Davies, B.
	Gu, M.

	Two-photon polymerisation of 3D photonic crystals with radially polarised beams
	Jia, B.
	Kang, H.
	Li, J.
	Gu, M.

	Axial birefringence induced focus splitting in lithium niobate
	Zhou, G.
	Jesacher, A.
	Booth, M.
	Wilson, T.
	Gu, M.

	Single-wall carbon nanotube optical polarizer made by mechanical stretching method
	Rodgers, T.
	Shoji, S.
	Kawata, S.
	Rodgers, T.
	Shoji, S.
	Kawata, S.



	Tuesday 23rd June 2009
	Nanoplasmonics 2
	Nanophotonics: Walking beyond the classical limits of light
	Kawata, S.

	Measuring and Mapping Surface Plasmons with Nanometre Scale Resolution in the Electron Microscope
	Keast, V.
	Bosman, M.
	Petersen, T. C.
	Keast, V.
	Bosman, M.
	Petersen, T. C.

	A New Compact Plasmon Interferometer Design
	Vernon, K. C.
	Davis, T.
	Gómez, D.
	Altissimo, M.
	Vernon, K. C.
	Davis, T.
	Gómez, D.
	Altissimo, M.

	Exploration of Light Enhancement In Subwavelength Holes Within Soft Glass Microsctructured Fibres
	Ruan, Y.
	Ebendorff-Heidepriem, H.
	Monro, T. M.
	Ruan, Y.
	Ebendorff-Heidepriem, H.
	Monro, T. M.

	Plasmonic Nanoparticles: Optical Fibre Sensor based on Oblique Angle Deposition
	Sasani, J.
	Mazzolini, A. P.
	Stoddart, P. R.
	Sasani, J.
	Mazzolini, A. P.
	Stoddart, P. R.

	Nanolithography using Optical Near Fields and Surface Plasmons
	Blaikie, R.
	Moore, C.
	Scholer, M.
	Arnold, M.
	Blaikie, R.
	Moore, C.
	Scholer, M.
	Arnold, M.


	Biophotonics and biosensors
	Cell Transfection, Particle Delivery and Imaging by Micro-shockwave Device
	Gangopadhyay, K.
	Apperson, S.
	Polo-Parada, L.
	Korampally, V.
	Gangopadhyay, S.
	Gangopadhyay, K.
	Apperson, S.
	Polo-Parada, L.
	Korampally, V.
	Gangopadhyay, S.

	Nanostructured Thin Films with Low Refractive Index for Long Range Surface Plasmon Resonance Biosensing
	Kurkuri, M.
	Meenakshisundaram, T. P.
	Prestidge, C.
	Griesser, H. J. 
	Thierry, B.

	Biosensor Applications of High Surface Area Organosillicate Porous Films
	Gangopadhyay, S.
	Polo-Parada, L.
	Grant, S.
	Bok, S.
	Korampally, V.
	Gangopadhyay, S.
	Polo-Parada, L.
	Grant, S.
	Bok, S.
	Korampally, V.

	Porous silicon photonics for biosensor application
	Voelcker, N. H.
	Jane, A.
	Dronov, R.
	Voelcker, N. H.
	Jane, A.
	Dronov, R.

	RGD-conjugated Dendrimer-modified Gold Nanorods for in vivo Tumor Targeting and Photothermal Therapy
	Li, Z.
	Huang, P.
	Xi, P.
	Zhang, X.
	Yang, S.
	Ren, Q.
	Cui, D.
	Li, Z.
	Huang, P.
	Xi, P.
	Zhang, X.
	Yang, S.
	Ren, Q.
	Cui, D.

	
	Ben-Yakar, A.


	Metamaterials and plasmonics 1
	Electromagnetic characteristics investigations for subwavelength metamaterials
	Du, C.
	Shi, H.
	Wei, X.
	Dong, X.

	Designing Materials for Nanoplasmonics
	Blaber, M.
	Arnold, M. D.
	Ford, M. J.
	Blaber, M.
	Arnold, M. D.
	Ford, M. J.

	Resonant nanometric cross-aperture arrays
	Roberts, A.
	Hande, L.
	Li, L.
	Roberts, A.
	Hande, L.
	Li, L.

	Plasmonic diffractive optics: beam shaping and plasmonic focusing
	Lee, B.
	Kim, S.
	Kim, H.
	Lim, Y.
	Lee, B.
	Kim, S.
	Kim, H.
	Lim, Y.

	Light harvesting and absorption with nano-antennas
	He, S.

	Nature Photonics
	Won, R.


	Modern optical microscopy and nanoscopy
	Developments in Fluorescence Nanoscopy
	Egner, A.

	Scan Engine Induced Pulse Broadening In Two-Photon Microscopy
	Sharafutdinova, G.
	Holdsworth, J.
	van Helden, D.
	Sharafutdinova, G.
	Holdsworth, J.
	van Helden, D.

	STED and its Applications in Bio-Medical Research
	Thoni, C.

	Confocal fluorescence imaging of ultrafast laser inscribed 3D photonic structures in laser crystals
	Jaque, D.
	Ródenas, A.
	Zhou, G.
	Torchia, G.
	Vazquez, J.
	Roso, L.
	Gu, M.

	Nonlinear optical endoscopy for threedimensional imaging and treatment
	Gu, M.



	Wednesday24th June 2009
	Photonic crystals and optical circuits 2
	Reconfigurable photonic crystal circuits using microfluidics
	Eggleton, B. J.

	Waveguide Modes in Silicon Photonic Crystal Slabs: Exploiting the Higher-Order Band Gaps
	Gothe, H.
	Kunze, D.
	Bayer, C.
	Straub, M.

	Rare-Earth Spontaneous Emission Modification in Direct Laser Written Lithium Niobate Three-Dimensional Photonic Crystals
	Ródenas Seguí, A.
	Zhou, G.
	Jaque, D.
	Gu, M.
	Ródenas Seguí, A.
	Zhou, G.
	Jaque, D.
	Gu, M.

	Three-dimensional Dynamic manipulation of photons in Quantum-Confined Photonic-Crystal-Slab Structures
	Wang, X.


	New generation of data storage
	Dynamic Polarization Recording Characteristics Using Au Nanorods Surface Plasmon Resonance Effect
	Kim, J.
	Hong, T.
	Park, I.
	Chon, J. W. M.
	Gu, M.
	Yoon, S.
	Park, S.

	Novel Solutions to Achieve Ultra High Optical Storage
	Chong, T. C.
	Chong, T. C.

	Fs-Laser Interaction With Photo-refractive Crystals:Refractive Index Modification After The End Of The Pulse
	Gamaly, E.
	Juodkazis, S.
	Mizeikis, V.
	Misawa, H.
	Rode, A. V.
	Krolikowski, W. Z.
	Kitamura, K.
	Gamaly, E.
	Juodkazis, S.
	Mizeikis, V.
	Misawa, H.
	Rode, A. V.
	Krolikowski, W. Z.
	Kitamura, K.

	Plasmonic Optical Data Storage
	Mansuripur, M.
	Zakharian, A. R.
	Oh, S.
	Jones, R.J
	Lesuffleur, A.


	Photonic crystals and optical circuits 3
	Architectural photonics and its impact on energy efficiency
	Lin, S.

	Nd:Mg:LNB Microring-on-waveguide system: Fabrication, spectroscopic characterization and fluorescence confinement
	Benayas, A.
	Jaque, D.
	Chen, F.
	Benayas, A.
	Jaque, D.
	Chen, F.

	Ge11.5As24Se64.5 Glass: a New Material for the Fabrication of Highly Nonlinear (33,000W -1km-1) Dispersion Engineered Waveguides
	Madden, S.
	Luther-Davies, B.
	Prasad, A.
	Gai, X.
	Vu, K.
	Madden, S.
	Choi, D.-Y.
	Wang, R.
	Bulla, D.
	Madden, S.
	Luther-Davies, B.
	Prasad, A.
	Gai, X.
	Vu, K.
	Madden, S.
	Choi, D.-Y.
	Wang, R.
	Bulla, D.

	Fractal Fibre: Exposure and Characterisation of Nanoscale Features
	Gibson, B. C.
	Rollinson, C. M.
	Canning, J.
	Rubanov, S.
	Gibson, B. C.
	Rollinson, C. M.
	Canning, J.
	Rubanov, S.

	Three-dimensional structuring of materials
	Juodkazis, S.
	Misawa, H.


	Metamaterials and plasmonics 2
	Nanostructured Metamaterials as Elemental Base for Photonic Devices and Platform for Modelling in Physics
	Zheludev, N.

	Spatially varying near-resonant aperture arrays for wavefield control
	Goh, X. M.
	Roberts, A.
	Goh, X. M.
	Roberts, A.

	Structural tunability of metamaterials
	Lapine, M.
	Shadrivov, I. V.
	Powell, D. A.
	Gorkunov, M. V.
	Marqués, R.
	Kivshar, Y. S.
	Lapine, M.
	Shadrivov, I. V.
	Powell, D. A.
	Gorkunov, M. V.
	Marqués, R.
	Kivshar, Y. S.

	Optical coupling between metallic nanostructures: resonance control and dark states
	Davis, T.J.
	Vernon, K. C.
	Gómez, D. E.
	Davis, T.J.
	Vernon, K. C.
	Gómez, D. E.

	Plasmonic Nanostructures for Photo-catalytic Chemical Reactors
	Tsai, D.
	Wu, C. S.
	Wu, N. L.
	Fu, Y. H.
	Chiu, K. P.
	Chu, C. H.
	Chung, H. Y.
	Chen, F. H.
	Lin, L. D.
	Huang, L. H.
	Shue, C. D.


	Photonic crystals and optical circuits 4
	Slow light enhanced nonlinear optics in 2D silicon photonic crystal waveguides
	Moss, D. J.

	Ion Beam Engineering of Photonic Components in Organic Supramolecular Structures
	Canning, J.
	Gibson, B. C.
	Huyang, G.
	Khoury, T.
	Sum, T. J.
	Neto, C.
	Crossley, M. J.
	Canning, J.
	Gibson, B. C.
	Huyang, G.
	Khoury, T.
	Sum, T. J.
	Neto, C.
	Crossley, M. J.

	Cavityless Lasing of Organic Crystals
	Hong, H.
	Yang, J.
	Xia, H.
	Chen, Q.
	Wang, H.
	Sun, H.
	Hong, H.
	Yang, J.
	Xia, H.
	Chen, Q.
	Wang, H.
	Sun, H.

	Cross Waveguide Resonator-based Silicon Electro-optic Modulator with Low Power Consumption
	Xin, M.
	Danner, A. J.
	Png, C. E.
	Lim, S. T.
	Xin, M.
	Danner, A. J.
	Png, C. E.
	Lim, S. T.

	Micro-Optical and Micro-Mechanical Devices Based on Femtosecond Laser Fabrication
	Chen, Q.
	Xia, H.
	Wu, D.
	Wang, J.
	Sun, H.
	Chen, Q.
	Xia, H.
	Wu, D.
	Wang, J.
	Sun, H.


	Nanomaterials and nano optics 2
	Multiphoton Nanofabrication for 3D Nanostructures of Functional Materials toward Photonic Applications
	Duan, X.
	Dong, X.
	Jin, F.
	Chen, W.
	Zhao, Z.
	Duan, X.
	Dong, X.
	Jin, F.
	Chen, W.
	Zhao, Z.

	Analysis of Submicron Transmission-Grating Side Coupler for Ytterbium-Doped Double-Clad Fiber
	Huang, C. W.
	Chang, C.-L.
	Jheng, D.-Y.
	Huang, D.-W.
	Huang, S.-L.
	Huang, C. W.
	Chang, C.-L.
	Jheng, D.-Y.
	Huang, D.-W.
	Huang, S.-L.

	Nanoscale Morphological Effect of Optical Gas Sensors using Controlled Cobalt Oxide Nanostructures
	Li, L.
	Sasaki, T.

	Nano-Raman Spectroscopy of Silicon Surfaces
	Spizzirri, P.
	Fang, J.-H.
	Cimmino, A. 
	Spizzirri, P.
	Fang, J.-H.
	Cimmino, A. 

	Photo-conductive studies of Zinc oxide Nanowires grown by Vapour-Liquid-Solid method
	Menon, R.
	Chowdhuri, A.
	Tan, H. H.
	Jagadish, C.
	Sreenivas, K.
	Gupta, V.

	Surface Plasmon Resonance Study on Effect of Momordica Charantia L. (Bitter gourd) on Glucose
	Saha, S.
	Chowdhuri, A.
	Mehan, N.
	Sreenivasn, K.
	Gupta, V.



	Index of Authors


