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1. Introduction

Plasmens, free docten cecltions In metallc nsno-
metric materials, enable strong modific of the elec-
tromagnetic field at the nanoscale 1 s s bosaing 15
entific inspiration for many research fields including pho-
tovoltaics and biosensors [2, 3]. One of the most spec-
tacular effects associated with plasmon excitations in
metallic nanoparticles is metal-enhanced fluorescence [4],
. the increase of the radiative rate of a ﬂuumphmo
due to plasmon coupling. This effect depends
athers upon the sepacation botwomn & fuoraphord
metallic nanoparticle as well as their spectral proper-
ties [5]. Namely the largest values of fluorescence en-
hancement have been observed for distances around 10-
20 nm and for metallic nanoparticles with plasmon res-

nances matched spectrally to the emission range of the
finorophore [3] A,mhw.« consideration is als
for plasmon-induced increase of absorption rate [6-8],
as observed for photosynthetic complexes responsible for
absorption of light. When the separation gets shorter,
the nonradiative energy transfer from the fuorophore to
the metallic nanoparticle takes place leading to efficient
quenching of fluorescence.

In this work we study the fluorescence properties of a
hybrid nanostructure comprising spherical Au nanoparti-
cles and light-harvesting complex LH2 from purple bacte-
i exched - nd off escnance with respec o the pss
mon resonance. The distance between them is controlled
. spacer, whose thickness varics s from 11040 .
ation wavelengths we observe fluorescence
enhancement for the spacer thickness of 12 nm, but the
on-resonance case (485 nm) yields three times stronger
effect compared to the off-resonance (405 nm). The in-
sensitivity of the fluorescence decay time on the spacer
thickness for both excitation wavelengths points towards
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in sphercal gold nanopastilos on o optcal properties
L2 from he purplo backerin Rhodopseudomonas patusirs. Systen
et it s st cnbanced uoresoence shon

an ‘We observe substant of the
ostructure with 12 om m sica spacce. O the other hand, th enlancoment m wit]
I resonance s ahmost (hicofold compared 1o the offresonmance confguration. The
uates in both cases from the increase of carotenoid absorption in the

ntial increase Suorescenc from LHI
ured

increase of the absorption rate in the light-harvesting
complexes coupled to plasmon excitations in metallic
nanoparticles.

2. Materials and methods

The LH2 complexes from Rps. palustris were prepared
as described elsewhere [9]. The complexes were stored in
o buffr with 0 1% LDAO. Spherical Au nanoparticles
ynthesized by reducing chloroauric acid HAuCI,
jum citrate and dispersed in toluene. The aver-
age diameter of the gold nanoparticles was 5 nm, which
results in plasmon resonance maximum at 530 nm. The
hybrid nanostructure was prepared by first spin coating
the Au nanoparticles on clean glass substrate. Ne
samples were transferred to an e-beam evaporation cham-
ber where silica layers were deposited. The thickness of
the Si0 layer was varied bcmccu 4 and 40 nm. Finally,
10 4L of the light-harvesting complexes dissolved in a
polymer (PVA Signa Aldich) wete spin-conted o1 top
of S0, layer.

Absorption spectra of solutions of the LH2 complexes
and Au nanoparticles were obtained using spectropho-
tometer (Perkin Elmer Lambda 2). Fluorescence mea-
surements of hybrid nanostructures were carried out in a
standard optical setup in a backscattering geometry. The
tion beams (A = 405 nm and A = 45 nm)
were focused using a lens with focal length of 30 mm.
Lasers can be operated in cither cor ve o
pulsed mode generating 30 ps pulses with 80 MHz repe-
tition rate. Excitation power was controlled using notch
filters to obtain 200 1W on the sample surface. The
emission was guided through a 150 um pinhole and fo-
cused on a slit of a 0.5 monochromator (Shamrock 500,
Andor) coupled with a charge coupled device detector
(iDun €208, Andor). In aoderto exteact fuorescenceof
LH2 complexes we used a combination of a longpass fil-
ter (Chroma HQEILP) ‘nd a bandpase fir (Chroma

880, ys were measured with
» timevcorelted single photon corning technlgue e
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