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1 Effect of nanoparticle coupling 2 Temperature profile in the zdirection
; ; t us consider a circular heat source dengity,y) (power per unit area),
The procedure we report is based on the assumption tho radiusR and immersed in a uniform medium of thermal conductivity

the heat _delivery per pixel _iS proportional to t.he humber Ofas represented in Fig.2a. For a uniform heat source deysity) = o, one
nanoparticles per pixel, which mounts to considering that t can calculate a close form expression of the temperatufidepatong thez

total absorption cross section of the pixel equals the sum o#xis:

the individual absorption cross sections of the nanogdagtic T(z = 90 R Z";r r 1
. abs 0SS . @ = 4o s rdrdo (1)

This assumption is thus valid if the nanoparticles are netop _ J00 VEsTT

ticaIIy coupled,i.e. far enough one from each other. Figure After integration ovelf and using the substitutiom=r /z, one gets

1 plots the absorption cross section of an ensemble of two _ qh /FZ_m

. . . T(2) 2 dm )
nanoparticles as a function of the length of the gap separati K Jo  Vi+mP
them. One_ can see than coupling effects affect the absarptio T() = C;L: [ /1+mz] :/Z 3)
cross section only below a gap on the order of the nanopar- %
ticle radius. This is the rule of thumb that has to be kept in T@ = 5 (VR+2-2) )

mind. In our experiments, the gap was 3 times the radius of Figure 2 plots the corresponding normalized temperatuéilgr (z) =

the nanoparticles. We were therefore far from facing a possiT(2)/T(0) (dash line), along with the temperature profile obtained rwhe
ble optical coupling problem considering a heat source density intended to create aromifemperature

h liaht d f th b . . is d distribution throughout the heat source location (sohé)i In the later case,
The s Ight decrease of the absorption cross section Is Ufhich is obtained from numerical simulations, one can saeghch a con-

to the fact that the resonance wavelength is redshifted awatyasted heat source density tends to slightly improve tmeézature unifor-
from 532 nm, the illumination wavelength corresponding tomity in thez direction as well.
the resonance of a single nanoparticle.

4 Heat source densities
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Fig. 1 Absorption cross section of an ensemble of two spherical o
nanoparticles as a function of the gap separating them. The

nanoparticle diameter is 40 nm and calculations are pegdrat

A =532 nm in a uniform dielectric medium of permittivity 1.99 i i . '
(the average permittivity of glass and water). Calculatibave 0 62 04 06 08
been carried out using the Boundary Element Method z/R

Fig. 2(a) System under study that consists of a circular heat sourc
1U. Hohenester and A. Triigler, Comput. Phys. Commun., 2082,370 densityq of radiusR, located in thexy plane. (b) Maps of the two
investigated heat source densities: a uniform heat sow@nsitgiqy
a|nstitut Fresnel, CNRS, Aix Marseille Universite, Ceferiarseille, UMR (1) and a heat source density intended to create a uniform
7249, 13013 Marseille, France temperature profile in they plane (2). (c) Normalized temperature
b ICFO-Institut de Ciencies Fotoniques, Mediterranearthifelogy Park,  profilesa as a function of the normalized coordinai® related to

08860 Castelldefels (Barcelona), Spain _ _ the heat source densities 1 (dash line) and 2 (solid line).
¢ ICREA-Institucid Catalana de Recerca i Estudis Avanat§010

Barcelona, Spain
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3 Unit patterns of nanoparticle positions 4 SEM images

Each pixel value of the calculated heat source density iodewed experi-  Here are the high-resolution Scanning Electron Microsd@eM) images
mentally using a proportional numbeof nanoparticles (NPs). For instance, of the lithographic gold structures investigated experitalty.

a pixel value of 15 over a scale bifyax = 25 values can be reproduced with

15 NPs, as schematized below:

Unit pattern Gold NP distribution

Here is a proposition for a set of unit patterns. The casdd,gf = 16
and Nmax = 25 are addressed. Colored squares indicate where the NP are
supposed to be located. These sets of patterns are justsfiops. Oth-
ers pattern sets could be designed. But in these sets ofrmtteare was
taken to ensure an spatially regular and even distributidtRs, even where
reproduced periodically.
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