3B03

EEIE RS - BASFKREICK S
ERT/ BEEROLRIR & BELFIEOFHE
RS T,

WA, RGN, OFfT#5F

Absorption and Scattering Characteristics of Metal Nanoparticles Revealed
by Near-Field Transmission and Reflection Spectroscopy
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! Graduate School of Advanced Science and Engineering, Waseda University, Japan

[Abstract] Optical properties of metal nanoparticles are determined by both absorption and
scattering characteristics. Near-field transmission spectroscopy allows us to study extinction
characteristics of the metal nanoparticle. Recently, we have developed near-field reflection
spectroscopy under an illumination-collection mode, and reported that the method reveals
scattering characteristics of the metal nanoparticle. In this study, we developed novel method
to reveal near-field absorption and scattering characteristics of the metal nanoparticle by
combining the near-field transmission with the reflection spectroscopy.

[FF] o8l e BsEEIE, SemIPTIRR %48 2 % 22 [ /0 fine & 223 2 B e
FETHD, TNEFIHTDHZ LT, &7/ BEIUEIND 7T X OntE
L Oz DR N T RETH D, T E TOFETIL, IHEEHRNEIC L IEE
FE DOFHI M T O T E 72728, BB O & BUELEFM: 2 Bl 2 IZFHI 925 2 & 23 K 8
Tholz, Texld, falr, TGN DICEEZREL, XD 7T XD
S EDFBAATRE TH D Z L 2B LN Lz [1], AR TIL, TSRS tiE
&R EIEER AR DED Z LIk, 7T XE U OIERINE I OBGELE: 2 51 4
IZFHMMATRE 72 FIEICET 2 2 L 2 BN E LT,

[3EB] bFAR LI =MATFIRT » 7L — |k (edge length ~800 nm, height ~20 nm) %
T AT BT L, BERELE Le, HEICIE, AR 7 7 4 N—7 e —
7 (BHO4R % 100nm) ZFIH L7z BEOE G L FBEMEE A2 e, BRI, %
U ERWE, BENE T A NI AH L, =T Ol 0N LREE
JRFTHIC IR U 7=, FmilE <X, E» b o@m@EtE L o XCHEN L, CCD #
HER TAY MVIE L=, —F, KEHE T, B oRFEFR L 7 r—7
BO2BEX L, CCDRitHER TAY MVRIE LTz, F—ORIEREHIX L TiT-
7o e B NI A7 FAVRIED S, FEOWIN & BELRRE: 2 5 L 7=,

[RER - EZ2] M1 (ab) I, ZAKTL— FOTESER AT L LT
ARY MV EZENEIRT, Bk KO, 0B LRI L7t s 7o
AR E TR L7 eE DO BE Lz, AT M 2B WT, HE 650nm 35
L TV900 nm ITEFIZILIE ' — 7 MBI S, K AT BLicB W TERIE NS A
DOE—71X, I AHEKRELY LEEFERMENZ &, DF DFBHZ X AWK Z W
L ERT, BRI SN AT FVORHRIT, EBEAFRITRICEDV I 2L — LT
AT RVORMEE L —Et B, T2 L, BllENTZE—27 RN T L— NI
INH T TR BICIFBEIND Z L ERT,



B 870 nm 35 LT 1020 nm (281 £ di g & T NG &2 T 2K 2
(ab) &X2 (cd) ICENLIURT, THHONG, #Fk 1020nm TiE 3 >, &
870 nm Tk 4 SO ARy FREATBOWICH > THRIIS WD Z E8’bh b, Zhb
ARy OB, BUKRENEL 2D oNTHEMNT 5, ZhbofRE, Bllsn
Tt 2 F N7 10 02

L— Mo ERD (@) (b)
7T R D e

LR B, \w/\x/\\me
g & BRI

Peg SBR LTV Z
BoOTBESh A ool L

Transmission
o
(63
Reflectance
o
o

. -0.2 . 1 . 1 . 1
D=2y 7 A G:% 400 600 800 1000 400 600 800 1000
H4 2L, KR 870 Wavelength / nm Wavelength / nm
nm TILEEA A — Fig. 1. Near-field transmission (a) and reflection (b) spectra

VERKAA—TD
ay F T A NPKER
LTWaHDIZxtL, R 1020nm TN~ LTWDHZ ERbAD, ERIZKY
a2 T A RBPEAET DO, BIEET 2 I & BELOR ) 72 % G- D1E NS
ERT 27D THDLEEZLND, WE 870 nm TI, Fildg, KEHEE HITWIN X
DHBELDOTENRENT Lnb, =
YETANDKEET D EMREND—
7, ¥ 1020 nm TiX, WNOFLGH
RENWZ DD, Bty L Ko =
YEIARINB =T L EMREND,
INHORERIT, EHESE RS L K
S ORERE RO LG, SR
& BELRHE A Bl 2 IS - AT E S
ZEHRET S,
ITHEGHR AT MV & B O
AR RS R LTI &
BELA T v, ERRFEY I =2
—va VOREREERMIC T 5,
7o, FHEFRERRE ONG, I
BRI K > TORhL rTRE 7R 7
T RAEVHRIENFET D52 L BB 62 Fig. 2. Near-field transmission (a,b) and reflection
&R o7, Qﬁi&?ﬁbﬁ %‘E?ﬁ 7TI7R images (c,d) of the single silver triangle.
T, A Gi{ii‘ﬁﬁ\)ﬁjﬂﬁ?ﬂﬁﬁaﬁ A<, il Observation: (a,c) 870 nm, (b,d) 1020 nm. Dotted
VORI R R T2 D, IS
RiZBWTERSATWDS =T, £0
WFZEDS 2 E TREETH o7, ARBFFE TS LTt FE, 1ERKNEETH 7277
REE— RO L OZEMEEICOWTHIEZATRE L T 5 2 L, 9 e
DO Z S BITRIL S LMD FIEL D Z ERHIRFSN D,

[2330K]
[1] H. Mizobata, S. Hasegawa, K. Imura, J. Phys. Chem. C 121, 11733 (2017).

observed on a silver triangle (edge length: 800 nm, height: 20 nm).

lines: approximate shape of the triangle.



