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Introduction

Common experimental situations in
plasmonics (nanotool+sample)

o Volume configuration (isolated/aggregates)
o Nanostructures on substrates

o Nanoparticles above substrates

Multiple scattering: influence on the
plasmonic spectrum
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Introduction

Spectrum: partial information
(Intensity)

Mueller matrix measurement
(polarimetry)



Introduction. Mueller matrices
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Dynamic polarimetry
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Objective

Introduction of a complementary tool based
on detecting behaviours different than the

dipolar due to :
Size effects
Shape effects

Multiple scattering effects:
0 Particle-particle: aggregates
o Particle-substrate

Heterogeneities: Nanoshells
What's the complementary tool?
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Linear polarization degree of scattered light [I]e
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Scattering diagrams UC
(example: Ag)
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Spherical particle (Mie theory) [ile
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‘ Scattering cross sections
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'Small particles (1 = 1)
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‘Small particles (1 # 1)

(metamaterials)
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P, for small particles
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P, for small particles (Ag)

Jext

"
#

1), mod(aZ

1

modia

Ag, R=20-54 nm

10 ”

J

.

0
300 400 500 600 700
lambda (1)
1
0.5 —
DJ\& I
300 400 500 600 700

Qdif

&

1

4

1

mod{bl), mod(b2)

|
10 —
0 | |
300 400 500 600 700
lambda (1)
|
0.04 - —
0.02F —
0 | ] |
300 400 500 600 700

UC

UNIVERSIDAD
DE CANTABRIA

10—

Qabs

300

0.5

PL, Clext

300

400 500 goo0 - o0

lambda (nm)

400 500 a0 700

18



P, for small particles (Ga) UC
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Ga, R=30 to 62 nm
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‘ Geometrical model (aggregates) UC

Sz I
k i A kl
N —>
k KY k S
6. y 6 & y
@ R
X X
...................... > — >
d
Case Case
Isolated Dimer

Particle

20



o<
8%
D
&z
wl

25
Zw
o Ya)

€ E
cC C
o)
a4
oo
=] ~
< o L3
L o Q
Kl
=
- L8
c <
. /
e o
. = = )
) - - - 8
P ¢
o
1 T T T T 1 T T T T T %
O ® © T o o ® © <
@ & @ & @ & @® @ Q
C -~ © o o o o o o o
{ ] o 7
tl (;06) d
S S .
P N = m
I &
| o
o p) e
o
g s B
o n
By o €
D] O  gffzd | 5E x [|g
” n_/_____ - [Te)
t S iS 1 i~
L8 nV.v
Qv =
o
Q
L - S
y—( 8 7} 3
- g
S S e e e e +8 — .
s 833 88 35 8 3 . 8o E
S 209 =
.1 (06)°1 <
|
Qo —~ |
. g* -8
‘/.nluua1 JF
o =
D
S = o
f g )
S5 o @
S ¥
L g 9
s o
T T T T T %
o v o 1w o |’ o u 9
4 ® ® o o - - o o

AMnm)

21



Nanoparticle dimer UC
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‘Nanoparticle dimer uC
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Experimental set-up UC
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Nanoparticles on/above substrates

Nanotools for spectroscopy and biosensors
Solar cells and photodetection enhancement
Optical communications: nanocircuits

Surface monitoring: Plasmon optical
microscopy B
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Conclusions

Mueller Matrix (polarimetry) : powerful
complementary method to conventional
plasmon spectroscopy

_inear polarization degree: P, (90°,1)
nformation: size, shape, multiple scattering

mplementation of the method in different
applications: spectroscopy, biosensing, etc.

26



Future work

Application of the determination of P,
o Magnetic particles

o Nanoshells and particles with inclusions
(nanoeggs)

o Particles on magnetic substrates (MOKE)

o Nanoparticles with unconventional optical
properties

Advances in numerical methods: DDA and
DDSURF (Kirchoff integrals)

Experimental verifications
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THANKS A LOT FOR
YOUR ATTENTION.

ANY QUESTION?



