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Introduction

Electromagnetic scattering from nanometer-scale
parficles -> HOT TOPIC

Recent studies: plasmonic
resonances

Magneto-plasmonics
inferplay between plasmonics
and magneto-optics



Motivation
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confined interplay
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EM response of nano-objects



System description

Co disk
T-MOKE configuration
A=632.8 nm
D = {200,1000} nm
e =5nm
Changes in M:
Al = [I(M) — I(—M)
Dielectric tensor:

Er = off €d
0 0

0

MO response



Two models

 FINITE PARTICLE (FP) APPROACH

 INFINITE LAYER (IL) APPROACH



Finite particle (FP) approach

* |trelies on the recently y
developed E=DDA e

« Direct-space ' \
discretization scheme

« Self-consistency taking account : i
of interactions in fhe real shape i .




Infinite layer (IL) approach

R 4

o Tweo Sieps:

o Perform a real infinite layer calculation

o Use the infinite layer results to estimate how a nanodisk behaves if all its
elements had an IL response to the externally applied field. 8



Results
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Dipole moment distributions
(module of components)

(FP maps normalized by the IL)
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« Important eenfinement moediicalions for all sizes
o MO response fellows the eplical response
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Dipole moment distributions
(phase of components)

(FP maps relative to the IL)
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o Hemegeneous phase disiriouviien for all sizes
o MO response fellows the eplical response
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nonnahzedI<Py>I

Average dipole vs D
(module of components)
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o [P fends fo IL with increasing D

MO response resembles the opftical one
(smnall perivroation reglme)
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relative arg(P,) (deg)

Average dipole vs D
(phase of components)
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o [P tends fo IL with increasing D
o [P tenes o single clipole phase when decreasing D
« MO response resembles the optical one

(smnall perivroction reglime)
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Far-field scattering patterns

kI disk
p S
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o [P eonverges to IL as D increases
o [ane Al seale in an almost ideniieal fashion
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« Almost pefrieet meieh between FP and IL
« Geometric confinement does net aliieet Al/l

« Results for all ether sizes look nearly ldeniieall
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Conclusions

« The experimentally accessible T-MOKE Al/l-ratio

seems virtually unaffected by the geometric

IPJtensor IPylscmar

confinement of the disks.
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« Local T-MOKE response is - A\
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