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Fig. 1. Rectangular array of the metal nanoparticles.

SHAFAE— AR HIE OL, AZ IR R KBIT
(77 S e AR R B2 A 1), 1)
A e R BRL T HES N FE 51 LU, i
— AN AR T H S ARG g, D —
ANREF B ARAL p AR 8 B b 2 B K 40
Yy, BRI HARRL 5 1247 BT A AR
Y. ATEAGIN ARSI T S R HURL 7 4£ [ 41

E,:J *&’f’h% aarray [15]

(6%
Qarray = my (1)

Hor o fe RAFAE — KL I AL 2. O 7 At
BN SR 3 1, LA S o R 8 R PR AR B
WRLT, FEARER A = A T 824273 71 4 50, 50 Al
25 nm; JA AT RO8 1.5, AT B ARECR
H SRR [17]. FEHIE 5 S ik 20K 1)

g :Zexp(ikrj) [(1 —ikr;)(3cos*6; — 1)

3
j "

N k2 sin? 0,
’I“j ’

(2)

A, v A BARE A Al BRPRE 7 O SRR, 5 5 AN KL T
Pt E A7 BP0 I R B B T 60 AR B e i
RLF AR LA AR R B B e A ARt e, LA (1)
A (2) R BERT B holbL 7 AR AL 6 B — RESE
6 v B4 P PR B B R EE SO, S NG IR S 7 [ 51
G, P AR B AR TS B S R S s
WA IRAF AR, PR r] BLE T PR 2 5 5
F7) 1 W AT AR T  FSCS 48T A9 D' AR T

Cabs = ATkIm {oarray } (3)
Csca = gnk4 |05ar1ra.y|2 5 (4)
Cext = Csca + C1abs~ (5)

B 2 2 )T 5E T R DL RIEI 410, 350 AT
470 nm ()5 KL FE S Y. ARSI A
5 FEFEHAT BN S BAA R A1 5L, SCHR T ]
IR AR /NER 2 401 x 401.

0.6
— T
0.5 —— 410 nm
350 nm
5041 470 nm
Z
= 03
Z
= /‘L
0.1 /
= \/ N\
0 F—X . o~ ]
400 500 600 700 800 900

'i)}ZJL/':/nm
2 (TR G) ASEE T BB AL R BB 3R
55 BB IEAIR (0]
Fig. 2. (color online) The lattice resonance of square

array with different period and the resonance of an

isolated particle.
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Fig. 3. The polarization independent characteristics

of the square lattice.
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Fig. 4. (color online) The relation between the res-
onance and the particle-polarizability and the array

factor.
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Abstract

A special lattice resonance can be observed when the array period of a metal nanoparticle array matches the resonant

wavelength of the localized plasmon resonance of an isolated particle. The lattice resonance is sharper and its linewidth

is narrower than the localized plasmonics resonance of a single particle. According to the modified long wavelength

approximation approach, we discuss the extinction cross-section of the rectangular array in terms of the array factor and

the particle polarizability. In this paper we emphasize the polarization characteristics of the regular array when the laser

is incident vertically under different polarizations, and we also discuss in detail the variation of the array factor with the

direction of electric dipole, and its influence on extinction cross section of the particle array. The square lattice with

big size is polarization independent, while the rectangular lattice is polarization dependent. The coupling between the

neighboring particle dipoles along the two lattice vectors of the regular array gives rise to a maximum value of its array

factor, which determines a minimum value of the extinction cross section. When the incident light is polarized along one

of the lattice vectors, the dipole coupling along that direction can be ignored since the particles are located in the far

field of its neighboring particles, and the relevant peak in the array factor disappears.

Keywords: scattering, plasmonics, nanoparticles
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