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Analysis of Light and Material Interactions Using Nano-Electromagnetic Simulation

KEHE—RR?
Shinichiro Ohnukit

Abstract: Recently, novel fast and accurate solvers have been developed for time domain electromagnetic and multi-physics
problems in nano-scale. We will review recent progress of our nano-electromagnetic simulation and its applications to plasmonic
devices. Our designed plasmonic antennas will be introduced to generate localized circularly polarized light for realizing ultra-fast

and ultra-high density magnetic recording.
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Figure 1. Time domain response of a metallic nanosphere
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Figure 2. Computational time for varying the number of
unknowns
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Figure 3. Computational algorithm of the coupled analysis

Figure 4. Geometry and coordinate system of the nano plate

RN ORFRICERIIE, Fix

;*ﬁr@“é.

3.0nm, y=z=01{Z
DI & .J:TE
2 \TRFHL N ISk 25 ER AR T FHET
BIEM-FILT % @ GFFH5H FERI, kR cmdib L7z
FMM-FILT {EOF R 23, AREELN 23 2,000 %
Bz 55720 TFMMIC L 2@ b3 i T, N2
25,000 #ikz 5 &, 105 EOmE# b3 R TE 5.

3. BEEWEERIEDBR
WD TEAF OFERIZAEY Y, ' PRI R B
LT= T3 ARRF OB LT, EFo s
N—T7TlE, Y% Maxwell R, #E % Schrodinger
HREACHREL, Zh b ORZERRIRRITE 2 B L
7=,

3 12 Maxwell-Schrédinger A& B EIEO 7 L =2
VA LZERT. 22T, HFHOw Ewyld, WEHOE
T OSBRI & 2. M3 @IEERiED T
WY ZANTHY, X7 MVRT U )VAEATTT
—IRT L@ OFEPNE LTS, FEEH LIRS



TR 25 FE HAAKRFETFE

TH3 DT LT ZALTIE, AL @ OEHF IR
HTHY, MEREITHAN TR A SR T 5.

WIZ, ® 4 D y-z Vi —7e )/ 7' L— k& OFAH
HAEH OB E 45, /7 L— FNOETD
BTy HROHMBRELRD, M5 O—EHR
& Vs & D WX =HHFTHRIREE Ve ORT 2 v /uz
FEINTND LIRET 5. AFEILE, & H BN &
DR 5.

B 6 127/ 7' L— A OSREE L ORI E %
Y. EHRAY Maxwell-Schrodinger B AWEE LD
RE, SMNEFOESLZ H#RAICRE L
Maxwell-Newton AR SEN OfER AR BT
YUy NV —EIAREE Vs & LA DX 6 ()T
%, 2 SOEEYBE RIS MRS R L 2D, AT
UV S EATRERE Ve & L72IX 6 (D) T, T
REREONDBIN, ZEIFFAEEITERT D Fox
IVNROFENHERR TE 5.

AHFFETIL b RN BNRDEI NS VA IO
THBEHAEITV, ZORMH T TIE 2 2OEEYEEHE
EORERNE L 725 Z L bR THER L TV 5.

4. HEEE - BRGNS A DG
PR 2 BERTE AR 5 = & TR &
17 o tEHGEE ADNER ST, ATtk

B, PEREANORK 10 TEEFEBTE 52 Lnb,

WO ER SRR LT TH B E, -
Z CIIATEESTRUC L D B E L E BRET 572012,
ST 2 BT 2 77 X2 =y 7 7 T LR
TIRFEERBHAD T ) BRSNS R 2 L— 3 VRIERRNY
T5.

X 7 \ZATET VAR, ABHENE, R 780 nm,
MG 1.0VIm, z Bl 7SI T35 i & U, x dils
Ty @i - THENED T T Xe=w 7T T
ERETD. ZOT7 T FIEERMEEDO AFHIE L,
BROD x fiorE LY AN 907 ONFHZAEZRF>~
TREVENET D, LD, T TR o AE
T DR FARESRIARNE I C BN T D&, AT MR
FRERESND. 22T, MREIRATERTHE
SRR 1, PR C 7 Bl VTRl 5.

|=<Efa»+<5fa»+<Efa» ©)

. 2(E,OE,®sinG, - 5,))
C__<EX20)>+<Eyzﬁ)>+<Ezza)> (6)

18

5 | T I I T T
4
> 3
]
= 2
1
0
-25-20-15-10 -5 0 5 10 15 20 25
y [nm]
Figure 5. Spatial profile of the electrostatic potentials
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Figure 6. Comparison between Maxwell-Schrédinger and
Maxwell-Newton schemes
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Figure 7. Plasmonic antenna and particulate media for
all-optical magnetic recording
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Figure 8. Field distribution of Intensity and Circularity at the
middle of the particulate media on the x-y plane
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