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Optical properties of metal nano-tetramers for quadrupole interactions
FEXREFH L CALIRKEE', FEHAEE L EARHE
RIES Hokkaido Univ.!, °Hiroki Kitajima!, Kyosuke Sakai?, Keiji Sasaki'
E-mail: hiroki_071011@eis.hokudai.ac.jp

e b OB EICE LA B (M)A BLERR () R SN2 &2k v D, B1oE
BRI B2 706 W @*ﬁﬂ”ﬁ)ﬂ%#ﬁf%ék@% HNEE ST D D, L LIEo#iE f
ENE FIHERT 27D, O DA DB E OB T S MWERH H, ZIVE TICH A
%, RfERE T 7 x‘%y%ﬁﬁb\ftzﬁ%é\ﬁ%/ U AR v 7S RE S 2 FEY SR
DA TIE)DIREC, T OMEGRO T2 ORI HELHE BT 2 M5 217 - 72 34, SEITH-
TR CEHOMEMFIGEERT 2720, HBEEOBIR T A —FKfFEE | WEET LA
i COMEM LS Y — 7 OEREZIT - 72O THET 5,

B4 1(a,c) i A T At FIC/ER L 7c ) W EROEFBAMEESEM)B 2~ 7, TRk T A —%
(2R L =AD& S 7% 160 nm (1% 1(a)) & T 210 nm (X 1(c)) T ¥ | 4 DAL= 15 nm,
X 7TIE 50 nm TH - 7=, X 1(a,c) DAEE Tk URFREF TR 2 O CHIE L7Z#ELA Y b
NVEENENR LIRS, AT MUIZIE SO B — 7Z)>fﬁﬂfb\’é75> BAEfRMT & O b )
OEERAE—7 BNUEMR RIS b0 EEZI NS, Fif—UOEIEZRESTHE, &K
E—I MEKREY 7 T2 6, KA XL 0 LB EOFHEN[RETH D = L 2R
T&7z, FIERL7=4T / UEERT LA O SEM & %X 1e)Iirnd, 7 LA DOJEHIE 550 nm T
HY . BF—ILORIIT190m THDH, ZOREDIHMA~T L2 IR, A7 kL
HIZHIN T R RMI B — 7 (XU EMR LIS IGER L, 2 ORIV TS U S50 ik

SNnbHZ & Z)@ﬂﬁﬁﬂﬁk/\bﬁfﬂ‘ﬂﬁéhho HAEMRATRE R 2 B i S WY B 5T 5,
CVR'160 nm (b) ' ' (e)

0.3 . . : : :
(d) & £ 16 1 M=
=}
202l t—t ]
N [
i)
| 20.11 i
5
1 L L L L L 0 L L L L |
160 7m 600 700 800 900 1000 1100 1200 600 700 800 900 1000 1100 1200
Wavelength (nm) Wavelength (nm)

Fig. 1 (a) and (c) SEM images of fabricated tetramers with the side length of 160nm and 210nm,
respectively. (b) and (d) Scattering spectrum in the dark-field illumination system for the sample in Fig.
1(a) and (c), respectively. (e) SEM image of fabricated tetramer array with the period of 550nm. (f)
Extinction spectrum of the sample in Fig. 1(e). In the above spectra, Red and blue arrows indicate the
quadrupole and dipole peaks, respectively.
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