541 5 8
20124 8 A

. F oE K
ACTA PHOTONICA SINICA

- Vol. 41 No. 8
August 2012

doi. 10, 3788/gzxb20124108. 0977

B0 K B O R R I 3 07 A PR

?Zt

(BHRAE BT HBRTEY

Bt ik MG 264025)

W EAANBAREIFEHEATRAARADALREERAG G LA LT ABRRENLY
BHBMMEERERE FRATHOARERAY LA T OUME £, SFRLAR, BT E X
EABRAXARETHF —AHEEN . AABEPEROR T TEIGHB P EAHGRAHL, R
A R AN LRGN BRI N T AT, ARG ZEL LR THNH

ENGPIEEY Sy S

BREAN . FEMMAAGaNH,FALZHBAHR A BF R LNELE

KA OB TFHERERF 40 nm. FIN AT AZRIFEIHRAHBEABFBHLTHTLR K
BEEEXZZNSMA 0 nm A 100 nm. ALHARLTERAREELEMG LR EHFRAL

AEXABHIHERAREEE L.

XBEAXE AT ERAARRE ;A FER

hESHES . 0431.1
0 5|5

PARFEHEBEWERFROCEMNR. R
BITREMIRENLE. AAPART . 2RS4 K
WRE LA RERTEHRY B, DEEFE
B ¥ 5T (Surface Plasmon Polaritons, SPPs). i@ i
SPPs IR A, BT LA o 1 3% )R PR 7E 4 ok RE 998
B » DT 28 B A3 5 4 PR X 7E B A BER LR AW
fEREMEY AR RB N AN{E. & T SPPs A]
DA 35 4 JB B A T PR 9 A5 B B, AT 4R 8 Purcell B
T REIE A RENENEN. TR R HE/ B
KE5H R LED R E W R 5| TRZIAER
g,

K RKERWKRENERBEN, — BN NE
R Y G R A KA T B Eh )R 8 KORL T AL R B B 45
. 7E A HBLE L & T, SPPs e & BRI K
B8 THRAKFHELR,.SPPs 2 RBES B
BT R, R BRI ARG R B R E S S
70 (Localized Surface Plasmons, [LSPs). 7 LSPs
BT, & BHKRES A DI KR F 0BG ™ £
FRER VR T PE .

H AT, % FHRE TR KR Z R HBRKSE %
Ak B He B0 B O R 2 4 40 T SC Ak D8-11 D ) 1 %f
— BB TN J 0045 K () 40 20 K 3R 5 B 3 B 31) B 44

im#’]{l/\m :A

NERT.1004-4213(2012)08-0977-5

K RLLE Y = 4k R 51| 503 X5 B0R B 09 95 K B 31 X
KREMDHRTHIR. BAXEE RS REL
5 SR AV T B RROR  {E A T SRE G A R AR X
JiE 18 0 DA B oL G Bl e 2 A BRI R R T, P XE
JE AR K A 1B AT R 9 K 4 B RSRL K HL B B 2
g, 3 BRI L A 0 R AR E AR L AE SR R AR
BB TR

R T ET &R AR B £ 45 AR T 5B ST i
mi , A< SOB R BAE OGRS, Aot A R =
43 (Finite-Difference Time-Domain, FDTD) 77 i %}
AEZEBOEREEMHATIHE. AR LA SRR
STRARYCRBEREMNE FR T AR MERFRIEEAS
A} B2 0, 2 RO & & B, AN A 1 1 38 45 75 B 3
5 , 1 HL7E LSP B/E T » AT LA 4 37 19 8 5t =X
B T E B R AR PE UL R AE LA (F h B9 R HLR
AHERENSERL

1 HERBNAGZ

AR SCR F AR 9K B B FE NIRRT R, 454
BAME LB RSk A EEREERNKEA
/ETHFHUBBERT. T ERREENEE.D il
BRFHERE&MWER B&EEMA R ER. HH
LR R F B R A IE Drude BT L, HE
XA

& EEKRO64), B BIHE H L EBEHRE S @SSR RO MM A A, Email lihgl964@163. com

WEHK®E.2012-02-10;48 B B #8:2012- 03- 21



978 * F

E

41 %

w2+jcu}’
XH e o, A1y 23 SRR R 55 KA
IreE B VF A BOTIR 0 R D R B e (] AR ROk
W LI BE Y B AT il £R LA L ok ERAR 7E TT
WA S B H) e =5.888,w,=1.433 X
10" rad » s7',y=2. 4871 X 10" Haz.

e(w)=¢e. —

(D

R—b
£ T
= USRI
g & —
- D
*___L
1000n
Bl itFE##

Fig. 1 Computational model
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Fig.2 The influence to the far-field pattern by
different distances (D)
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Far-field Characteristics of Silver Nanodisk Optical Antenna

LI Hong-guang
(School of Electric and Electronic Engineering . Ludong University , Yantai, Shandong 264025, China)

Abstract: The near-field distribution of silver nanodisk optical antenna was calculated with Finite-
Difference Time-Domain method. The influence to the far-field characteristics by different parameters such
as the distance between nanodisk and dipole, thickness and radius of nanodisk, was discussed. The
research demonstrated that when the dipole was placed vertically beneath the nanodisk, the variation of
thickness or radius could lead to new radiation mode in the far-field pattern and give rise to the
enhancement of directivity gain. Through the observation and analysis to near-field, it could be obtained
that the new radiation mode was caused by the high order localized surface plasmon(LSP) mode. The
optimization results pointed out that as the background material was set as GaN, for the sake of producing
high order LSP mode, the suitable distance between nanodisk and dipole was 40 nm. Furthermore, in
order to effectively support the high order L.SP mode, the thickness and radius of nanodisk were at least
30 nm and 100 nm respectively. These results provided a theoretical reference to master the characteristics
of nanodisk optical antenna as well as the practical application in optical devices.

Key words: Optical antenna; Surface plasmon; Nanodisk; Far-field directivity
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