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Control of Emission Directionality of monolayer MoS2 by Mie Resonant Nanoparticles
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[1] H. Shinomiya, H. Sugimoto, T. Hinamoto, Figure 2. (a) Schematic of the experimental setup. (b)

Y. J. Lee, M. Brongersma, M. Fujii, ACS  Scattering spectrum and (c) T/B ratio of Si/MoS; with the
Photonics 2022, 9, 1741 diameter of 213 nm.
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Prediction of nonlinear optical response in silicon nanostructures by first-principles calculations
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[1] K. Yabana ef al., Phys. Rev. B 85, 045134 (2012)  [2] S. Yamada ef al., Phys. Rev. B 107, 035132 (2023)
BIEE : SCHRF P TE ) BB 7 1 7 F A BHFE 3L (C)24K06992, H4i%(B)24K01224
F ARG R O ITHIE KRR AR T v 2 — OF BRI FRFH (Wisteria-0) & FIV T %
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Control of electric and magnetic dipole emission by toroidal dipole resonance of silicon metasurface
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WML TS EUET D, ZOMEIT L TASA (0) 20°05180°12 2L S CTHHE 2 AH & & DI
JE N D BRI D IRTE )3 £ NEND T X Z 3D DOITHA~DIENFRENTKIET 5 (Reciprocity),
B41(b) 1%, TDIEMGHE A5 pmiZ2kD K O I LoD, ED, MDT X v Z 026 DU /% — o DR
RTHD ) . BRI PR HHEM EICEE LR O BN 2 — o RS, B % —2 6| ED,
MD=X v X DN—YNT 77 Z—CENEET /T4 A7 L&Y RICERE LT & & OFETRE DRI ED
) #REEL o7& A, FNEN05T2, 13348720 MD= X v Z ) 5 DFEEDOH DR STV D H
LTI o T, Fio, NA=02820855 OFEEOMREZIR (RFICTREIH§ D MHANOBEDOEIE) DK
FREEIE, ZTNENL69, 443L7eo7, U ERY, vV arvF/F 4 A7 7 L—DTDE— RiZ, MDERIZ LY
REWVEEEZRIFTTZLBDND, BHTIE, EREREZTL, YV ar T /T4 A7 T L—ICLDHE D3
FIEFRIC DWW T Do
[1] H. Hasebe, et al., Adv. Optical Mater. 2020, 20, 2001148. [2] H. Hasebe, et al., Small. 2023, 19, 230519.

@ (b) ED emitters MD emitters
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Figl. (a) Schematic illustrations of Silicon nanodisk array. ED and MD emitters are average isotropically oriented and homo-
geneously distributed within the emitting layer. (b) Radiation patterns of ED and MD emitters corresponding to TD resonance

wavelength on nanodisks (red) and on silica (blue), when ¢ is 0°. Light blue shaded area is the detection angle (N.A.=0.242).
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DB TN LA AR FIRE ] O RHE ML BFHF RS TOD BN DGR CE ol
ZI T AL TR, B~ E A BENOIH LI AT MV E ~D T 7 AN 5, 72 Fabry-Pérot 4
TR AT 7 R B L OIS & RICEIT D RHEL B A A 7 A AT 5L
ZHBYELT,

e 12iE, 7 R T 7 == VRV T 4 U U 2R R (TPPS) & TSThP @ J &6 % -,
T AR TR S 30 nm DeHlEAE Ay 2 ) U 7KV L, TPPS £ 721 TSThP L&
DIRETEMR LR =17 ra— (PVA) ikE A a— kLt 4% 30 nm ks
% Z 212 KV Fabry-Pérot JLHRER — L 7oA 7w REEEZERL U7z, ek, BER o BEmk
IERNE > AT ALV R L7z, MARREFIRERIEL, 7 = & R L—H— (A: 800 nm, ©: 17 f5, f: 82
MHz) ZXJHE L= THRR 7 — 7o —7HEIC L 0 RS -7,

Figure 1 (2, TPPS ® J =& (TPPS-J) Z M\ ThEA 72H/E (120 nm~230 nm) OJEILRE %
R L, JELEBEANY MLERT, WLy 2 2O —
JRBRER, BEEMOEY—27 0REEY 7 MUSE LT,
RREMOE—2 b RBEES 7 MR L, \EEROIE, EKK
FEov—7 L REREMOE—7 OMELNEEOHEMNE &b
WAL TEY | MWEEAICEA O T3 ERIER R D

T-. WERREIZE SR B RN C I3 R % FER L " Wavelength (nm)
Figure 1. Transmission spectra of

. A NIy - s ~ .
RTINS DR ML R Sz, BReir, migx~y @ e S etween
MVROHBEER A A T 2 7 AT A EERICOWVWTH RS, TPPS-J and Fabry-Pérot optical

cavity mode.
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Anti-reflective InP metasurfaces operating at telecom wavelengths
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AEHICEL &, KA F I — 7 = R TNER IR
FlizcEEEkREND Z EREE LW, —F, F
ERITEWBITEZ o0, 22/ (Air %)
& DJRITHRZEITIIK T 5 5RO I SCH & &
2%, JRE ORI FEE LT, A XETOM
RSB IE (AR) J& A A 2 TR il S
NTWA[2,3l. L LIDOHEE, AXFET—
I TOREIEINENHETE L b0, K
B — Z2 ] T O R IHIh R A . & 2 CHex
1%, WS Y — 2 TOREIH O, A
A T O PN Z CHARAEIC S AR J& 2 1F 2
TR EIRET . AR, YIalb—varic
L0 FORBEEFE LD THRET 5.

Fig. 1(a)lE, MEEL7EA 2 —7 = 2D
s Cd 5. FARIIIM-VIEFEARTHSD InP & L,
ROy F U TICLDAZRT (F/RA
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1500 nm, JAH piL450nm & L, AHEOKE
1L 1550 nm & L7z, 7pds, Jeizefo o Agt
THH0ET5H. AR JEIXSIO &L, AR B2
RVVERE, AR BZA T AR A b B lE Z -6
B, F /7 ARA N i & AR 2 eI BV
T, HEBFFEEZFIHE LT-. 228 ARJBDEAR
t 1, BHEROT ) RA MEEHHICE VT,
SEYSERR N IR & 72 D IE A E T

Fig. 1(b)i%, &MKIZIHIT 5T/ AR FHERE
IZX T D BBRTH D, EMKTIE, 1ZIFT
RTOERICBW TR LD mOWEIREZ R
9. Fig. 1(c)i%, Fig. 1(b)IZxt)id A AL FHELE &
oY, FORERRICEBWTY, B UAL
FELERL, TOELEIT 027 22 TV
D2 et m LS AL TV D,
Fig. 2 1%, TERMERL (AR JE7Z2 L) LHERRER~
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Fig. 1. (a) Schematics of InP metasurfaces without and with
anti-reflective  (AR) layers. (b, c¢) Simulated (b)
transmittance and (c) phase at A = 1550 nm as a function of
nanopost diameter d without and with AR layers.

w/o AR w/ AR w/o AR w/ AR B,
Al

g 111

Fig. 2. Electric field above InP metasurfaces without and
with AR layers under light illumination (1 = 1550 nm).
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AR T )7 NADGTIE, BIRERIEER
B3 al—a k3 BRI Z TV,
RERPEME 252, M1ITXX<T )7L
DRI & ALK - WK 2 7R g, Hoizid 2020
D Au Sy F il IR O IHTE % HIE
TR7DDFREMELEAICHE L.

K2 IZEBIL 72X &~ F VU 7LD SEM %
R, BTE -G, BT —aZ&BZHO
72V 7 RAZWZED, BEX525um DY ay
HM Eizw = 420nm, g = 60nm, d = 110nm
D Au Xy FORINRER = 2 ER LTz, Au
2Ry FDEAIT K 2R Z LS 2 72912,
d = 140,155,170 nm DY > 7L ER L 7=,

X 3 12 325 THz %> 5 500 THz OHFFHIZEIT 5
AR=2T VT NVNORMNRERT, KERIFE
D JERE RN R ORR 21872, £, Au
2Ry FREE ORI, U Y T 3 RIS
RNz > 7 b3 28R 21§72,

St KFRORED ¥ v V) 7R
BREZFHND &b, KF v ) ZHEFERD
HilfE S ER % D 2,

BEXH
[1] T. Okada et al., Opt. Lett. 35, 1719 (2010).
[2] N. Kanda ef al., Opt. Lett. 39, 3274 (2014).
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Fig 1: Highly responsive photo-excited metama-

terial.

Fig 2: SEM image of the metamaterial.
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Fig 3: Reflectance of the metamaterial.
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AEALRREF/ ES—0 A 29— 7 z ADKBEEERET
Design of nanopillar-based metasurfaces for circularly polarized emitters
BRABEL!, BRAEBEEDZ—? 7Ly inE 3
°HO FBFE ' WA HAL', FA FTAE T BE M —E!
Grad. Sch. Eng., Osaka Univ.!, Research Center for UHVEM, Osaka Univ.2, ULVAC Inc.},
°Yohei Taguchi!, Yuki Murata!, Shintaro Toda'?, Shuhei Ichikawa'?, and Kazunobu Kojima'

E-mail: yohei.taguchi@sfm.eei.eng.osaka-u.ac.jp

59 nm

MRIET 7S 203, F WS BEALCRIEA A =0 770 EDkk A 2G5 e P

PRESNTVD, LpLass, BRSO Mtk o B e
I, AT AR (EQE) IR S P RILE(Pe) DIk X 12 K 0 k7ML == LB
ICEE -S> TV, BAITINETIC, BVANBE TR EEVWETH wl/.‘
A F InGaN ¥ 1 A — RLED) k. M Ricimmsws o PEE I
TIET ALY —T = AEMBEDEAREE R T EREL vy

T 7[1], Fig. | \Ta3 M 2 WATHEE & LT, DB DI a7
FE GaN F / ¥ 5 — b & BRI /ERT 5 2 & T, mahR IRt g el
F A ADEBNARETH B, MBI 2 RINICERT 5F /) £F cappite
—XfAAY—T 2 AT LT OY g — 2 XfTHE =T L 9 EHT 5 Fig. 1 Schematic image
ZETHRLILA2]. of a unit cell of

nanopillar metasurface.

T ) Y o RE ) A P

1.0 - T 1.0

EXOF 1EEE 2 HE, TN WAOT  ET—BTRF S Seeesse]
ERLTWDEMN, 77 7 —BOHEEd i, FX0 61— Eicixik p 8
£ RFHITEBENEET 5, ABFETIE, 7/ ET—ME % 1°° 2
A ZLS S BEORGER T/ BT —ORBICET ARAETo O aaaa] E
D THET B, 02fa fo2 ©

RIS A S v R ab—v a2k, GaN 7/ 8 gobi, - 00

T %A B A= T = AR ORARME AT o 72, T OB, LED FHK = ey

ZRRGE L TR & O BEAR AT (R 405 nm) Z (E L7z, 7/
e 7 MRAE d & ZAE S, A5 7w AR LT LR 5 Fig. 2 Pcp and transmittance as a
S5 60 FHRIEEE & iR 3746 L 7=, Fig.2 o, Pep & B [1& 2 Pop and transmitt
DF ) 5 — R RME % R. Pop & BRI R R function of interpillar distance.
PERECAHEIY - Z[E1 ) PR OBUSAL AR 2R 2 L 2B [ET
% &\ d~250 nm (W THRECERMEED R R L 725 Z L 3H 5
MZ7e Tz, 77 —%tOPMEE S (h =350 nm)IZHB W THE LU
D, WA T 4 TR MDA —l(d =240 nm) % Fig. 3 1T}
T MLV, /T —RMTEEST - FOTEHNELTEY, &
BT OTHRBICREREELXHEZ L EEZ LN
Do ZHHORRIE, mRE ARG InGaN - EBLUC A1) 72 E 2
RIS EHZHHDTH D,

[FEE] ARTIED —FE, AR HARBE ] No.0361019-A @
Bk E=Z 7=t 0T,
[1] SR fl, 55 70 [l =R AR RS, 15p-B401- ¢ 3 Poynting vector on the
7,(2023). monitoring area shown in Fig. 1.
[2] S. Wang et al., Light Sci. Appl. 10, 24 (2021).
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AT/ HF-FINRFEERIZEITEXIVTA SR T7—
Chirality Transfer in Mie Resonant Silicon Nanoparticle-Chiral Molecule Composites
MRARL ! ®RKX?2 O%H KR! RAN RAL BX R Gl ET2 &HF B

Kobe Univ. !, Kanazawa Univ. ?,
°Hiroki Kasai', Hiroaki Hasebe!, Hiroshi Sugimoto?, Taniyuki Furuyama?, Minoru Fujiit

E-mail: sugimoto@eedept.kobe-u.ac.jp

F T VG ITBHG MR AR R & < SR D720 B SRR O kL B I 1
R OIS CHRICEE T 5, U~ GO, 5T & IR B R 41
SV, T UBABREOIN BRI TH 5, Z 2 TEE RERET LT/ T T Fickb,
KX T VT A HRLF T VT 4 NT AT 7 —E W o ol % FVC CD [E 5 2583 5 BN
EHSNTND, Fox OB L—7Tlt. BRI Mie EI8E— R 2552 U 222 (Si) T/ KL T
2 T3 5 000 F O IHRIERIRAY 2 B 2 B 5 BRI B B FFSE 24T 0 T B[], A
WIS F - FANFRDOET T 4 5 AT 7 —ICOWTHREET 5,

FTIUVEE TR SNE Y 2l a b, a7y arF JRiF0 CD A7 kLA M
7 BER2) 2 O CRME LT, & = MTIZEF AT L LT PMMA H1ZHAE T S (e
T FIVHEY T T Z a7 = (B-subPe, LB 585 nm)Z AV 2, X1 (ab)d BRI = TR
(7% 80 nm, 110 nm @ Si F / K E-DOWH A2 Fr, Z LT FEIC Si F /R f-F T AN Fv =L
(& 10 nm)#E AR D CD A2

s AR ASs taye gl [T 00T | B0 rstomm o |
T, T WS DA GRER. % | %

a7 BEROBA@MEY K 5 5f 12

%72 CDIE B DS IET(MD) & =
OB RICA BN, = o ' )

NIEF T AT = Linb Si _
FIRF~DFTYF 4 b T ﬁog
AT 7—IlEBbDOTHD LS
bbb, 1(b) CIImER VU E
- (MQ) IR R T v — 7
72 CD B —7 Zffgad TE %,

-
X
=Y
9
—_ =
o«

ACext
o

-10

-10 - i q
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Figure 1 Top: Extinction spectra of bare Si nanoparticles (NP) with radii

ETIX, Zhoox7 U7 4 b
TUAT 7 —|ZX D CDIEED
EHA T =X b L ERFERICS
W Do,

of () 80 nm and (b) 110 nm. Bottom: CD (differential extinction) spectra
of a Si NP covered by the shell of B-subPc embedded in PMMA with the
thickness of 10 nm.(t) (red). CD spectra of B-subPc hollow-shell are also
shown as green line.

[1] J. Olmos-Trigo, H. Sugimoto, and M. Fujii, Laser Photonics Rev. 18, 1 (2024).
[2] T. Kim and Q.H. Park, Nanophotonics 11, 1897 (2022).
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FSIAg ALY —D T RAOARRIZE B4R

Fabrication of Chiral Ag Metasurface by Circularly Polarized Light
RX&H! OFmEpth!, BAFE' LM &
IIS, the Univ. of Tokyo !, °Takuya Ishida!, Shuki Kuroki!, Tetsu Tatsuma'
E-mail: tatsuma@iis.u-tokyo.ac.jp
HEOHg & B LR ZIRIEF 70T /&, £h
EHLhOMEEE L RAREIEM L. ARL At
(CD) Z7"d, —H T, FEHNICEBWTHRENER LR
TIRILF T AL, BIEG L > TEO TR E
PE] BREEL, £OHFTH Z[alEIHEFREL T O F / Hid
X, PRI L. D ASRFIAIARAE L 7 e #R 72 21
ZIRT, E%ﬁOD%%f“G&:I:YKﬁ:EW@ﬂF?Wﬁ’é?@%ﬂi@ 0.02 \
BTHL . BLEERTETHS, —_ o
€z “CZIKEJ%L“C I, EEMSMEEH L, oaf &b :
LIDEREA —/MTENZ L THROBENEZE LT
XTNRT T RE= I F HEEEN SR DAL —T =

(@)

g-factor

| RH-Ag

" Backward
ABMRDLT yTETHERLL. REHIE, 7/ 27 4 o 300 4l50 stl)o 7\%0 9(‘)0
TIVITIF3T7 4—1EZHNC, B7AFEK T T (c) 5o Wavelength / nm
S Ag T IRITT LA BRI, ZoRRE, Agtt @ 20 |

LH-Ag

RF—Thd 7 oMedle/KERIZR LIIRIBET, A%
T ORISR U, Ag A BTEATH S 7 _
(Fig. 1a) [1]. POl e
Ag DFETTHTHNZ L 0 F ki 7 VA ORTERR T 7 XE -3.0 : ' :
300 450 600 750 900
e (LSPR) ICER L72RIFE KL, 20— 13k Wemelength:/ nm
WEL T R LT, %72, EAOMRIED Extinction 3T % Fig 1. () SEM image of chiral Ag
nanoparticles. Spectra of (b) g-and
CD (= [Ext, —Extg]) HBUHISH, AgT /K1 23% 7/ (c) Ag-factor of left or right handed
PAL LT = & ibivoto, Ag BT OB [ RSE O EEE ST (LH- or RH-) Ag nanoparticles.
WZISUTCD V7 ARKER L0, T AVEBAREETCH L Z Ebbho7-, CD %
Extinction THUEAL L7 IEFRIR gD A7 kv (Fig. 1b) 1%, HIEXAR FREEZ D &, K
Wi — FOWERE 698 nm T T (Ag) 34Uz (Fig. lo), ZiE

(EXtLF EXtL,B) _ (EXtR_F - EXtR,B)
Ext - Ext

Ag=9r—gs =

L (FEDF & BIZAKF RO forward & backward) XTIV Ag T RAT LAIXED
X7 VT 4 IEAF LT, EAOMRE xTTZﬁFxﬁ’T ERTZERDbIoT, Fx DHBHIR
. AT B THHRIGIS RS 2 HER Frids /Tﬁ“% B —T 2 ADR b LT v FERIE, S
BI2HDHTTH %,

[1] T. Ishida, A. Isawa, S. Kuroki, Y. Kameoka, T. Tatsuma, Appl. Phys. Lett. 123, 061111 (2023).
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IREHAT I AF Y E2FT 5220 FIC& HFMEREERE

Nonreciprocal transmission by a metamolecule with spiral magnetic texture
REIMK!
ORE M2, L@ #h!
Kyoto Inst. Tech.!
°Hiroyuki Kurosawa' and Tetsuya Ueda!

E-mail: kurosawa-hiroyuki@kit.ac.jp

R[] 36 K OVEE [ SCEE S PRI DR AUIC K 0 2 BB NI S D. B E ATV T 4 M
RIRFICFTET 5 2 & TRl L OVERHEREIL, T 0/EAICX VBRI A T
(magnetochiral, L F MCh)ZR 23 HL4 5. MCh ghH & 13, IERH O BRI 5 5 MR
PR THD. FxIXINETIE, AXHTITLYERL MCh ZRNFHELT 5 2 & 2 F285 & HuE
HEOWEN HHENDTZ[1]. T2, HEBbEZ L7 =74 b&2HAWD Z & THEERE % En
L7 < THERA MCh RN HBFAEETH DL Z L AR LIE[2]. ZNETDOAZ 5T TIX, IA4 7
V7 4 28 AT 510G B ERINHRSR O EEE 2 A X R FICHWE., 2B, BboRlE
R ERIEIZ 9% Z & T MCh 221 & RERO ISR ER 2B T2D T, THIZHOWTERET 2.

B 1 ICAHRET D A Z50rFORA 2R3, HIEH:

L boT =T 4 hF 4 A7 3 SFE LS b Port 1
b BRSNS TN D, — DA S )
1B (WR-62)IZFFA L, Portl B3OV 2 6D '\?5' y
RSy, S12)% AEEFEEIT X 0 sRab e Port 2 le‘x

2 [T/l X OVEENC EZ BRI O E L N iR
DED 'R LTZARY MVvERT. B 12.6 GHz 76% B e e e

IZBWT, NAHZEDS 200° , FREEHIERRDFES T 0.6 FLE FOMKR. F, H, GoRA
O) Ej(fci ;LF *E}i‘l\i%i—\‘ 1/7%_ i@i@%&i |521|2: gi&‘%,ﬂjﬁl—m%i\n@—«.

0.6,]S15]12 = 0.05TdHo7=. ZDRAZLSFIN—FFAIT
DH~A T WOIRIEEZTRTHZLE2RLTEHED,

™

=1
@

g 200 “§
TAYL—Z L LTHIEL TS Z L B005. £g 02 £
G, SRR D R DI R T 2 % B ort
¥ EATT DA S FI L O MR ER R B 5 o3

&
=}
=]

BB A 51 = X BZHWTHRT 5 FETH 5. wr B e s B w3

[1]: H. Kurosawa et al. Opt. Express 30, 37066-37075 2:@5@{%@;?;;;;;?42 VT — 34y
(2022). [2J:BERIE 5 69 FILMRFAMNHITS o <)y | L pzbpgsm,
(24p-E303-2).#{F¥ : AHFJEIX NEDO FERIZ L 54 F

FIFFEF A SR 5 2E(22101009-0)35 & OVEMIFF £ (23K04567)D Xtk A= 1T & L7z,
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ARTSXEVE—FRIEBICHESIFS) T4 2B LIGEEBOLER
Generation of chiral near-field associated with the excitation of rotating plasmon modes
RX4&H', OfmtER' FERADR', FE—B' IBEEK' SRR
IIS, Univ. of Tokyo', °N. Ichiji!, T. Ishida', I. Morichika', T. Tatsuma', S. Ashihara!
E-mail: ichiji@iis.u-tokyo.ac.jp

[Introduction] A v v f#EE & (SAM) 2 H 3 28 L WEOH AT oI nTE
V. FRCEGBPAS L R LaWEEEZE T 5 3 7 APE L PR MEEER XL W Cif
vz (1], 54, ARZEMTOEHIEZ T ok &EFh Lics ) 2 B oEMES), £
7 7XEYARZ7Y b v (SPP)ICHSAMDIET 2 C 2R &, /7 Wi & O AVEH 28
ANk X Iy v I E~DIEROAREEA IR S iz, L L, SPPOFfOIR
i & 52237 5 SAM (t-SAM) B D (eiitiih & 4T 72 SAM(I-SAM) & 1T K& S HE 272D |
BRAEY 7 P b % (53 5 SPPC I 835 o [l I & #5 OIRE P 231852 3 % (M1 () [3],
DR, * 7 VYHE & B OMHAER %R0 0 28R, Optical chirality(C = Im(E - H*)) 13#i
ZE-9(4]. #EE L LT, SPPICHITET 5 t-SAM & WVE R OAH AAE A O EERBLANI I TITHE X
NTwiv, KAFFETIE, 77 XE v HRIGICE T 5t-SAME B L 720858 & YrE M o # A EH
oA HE L, t-SAMICIEER L 72 F R D Optical chirality Z £5-0 ¥R 5 2 il g7z 7 7
AE=y ZFEDORRGEI R OFHTi 2 FREFR S I 2L —v a Vit K> TTo 7z,

[FEM simulation] SPPIZ 1R F % t-SAMiZPoynting vectorDrotation i Fbf L, i & 5
BB = N3y & v FEEPBEET 5SPPTIISAMD S IMEMTIM X b —EICEE 5 [4], &
g clx. MiZholefid ic FIfREZ WS 3% & & TR JTRIC A IF C Poynting vector 3 & 3 5
Jil[lplasmon€ — F Z ke L. AH PR DSAM & [ UM ¥ ICt-SAMAEE & 1 5 58235 % 42K
L 7z, JElElplasmonE — FIZ &> T % plasmon ® J& [al 58 23 BRI 7 —RoeFHEIR TH 2 H A I
Optical chirality I ZFFD 2 LB TE W, AROER ZFOWEZ /7D LS 2 56
WX AFTT NI o 72 T AV F — DFNDFFAET b 72 ® ([optical chirality2¥MEZFFH 95 5, K1.
(b) IR T & 5 ic, JEA50 nmDAlE I 50 nmDholei 2 755k TR ICHCH L 72 A HIGE %
A =400 nm® FIRYECRIE L, JEH I 1) 2 BEE 22 00 2 IS L 72,

[Results] 5 7-EEE 0 L Y B L 7ZSAMD 2z 1A 5S, L UC D 22/ 534 % K1 () ic
R AEIXAREE 2 Mg AR S ICER L 22 HE 7 L COFTEE TR L7z, S,&Cli e bic
AGHE DR % e L 72575 %/~ L, ZERIICRE WIS L 72 2RI A 2R L 72, FFELERE IC B Wb
T, S,3H9256%, CIIAISMEOIERFED b7z, K1, (d) i< FIREE N EESR IC 35 1) 5 Poynting vector
DEMIDH E T, IS X W7z E 5 D Poynting vector (3T 7x [Bl#5#EE) © 13 72 < AFHE DR
Pt o ZIREIR O 2R LTl 0 . B MHS R =TI ¥ 7 v G2 A L
TV I EPHERTE S,

INLDOFERITT I XE= vy 7 EEDOHLENRGHC X o CT—7Optical chiralityZ 53 2% 77 X
EVE—FPEARERZEEZRLTEY, 77X VIS 2t-SAM & ¥ 7 AYER O A
TEH OBHInREME Z R L T\ 5,

(a) (b) (¢ RCP LCP (d)
2 Evanescent field ) @] 28 5
t-SAM . > (\fo) e LA D
B 25 R et S £
o @39 T
lasmon % -
E 5 .
z Observation 5 D : o .
H y Cj}lane S ® |z asd "T' s -
V.. ez

Figure 1 (a) Schematic diagram of the relationship between the electric and magnetic fields of SPP. (b)
Schematic of the FDTD simulation model. (c) Calculated the z-component of the spin angular momentum (S )
and optical chirality (C). (d) Three-dimensional view of the pointing vector. Color map represents C.

[1] B. Ranjbar, & P. Gill, Chem. Biol. Drug Des. 74, 101-120 (2009). [2] O’Connor, et al., Nat Commun 5, 5327 (2014).
[3] K. Bliokh & F. Nori, Physics reports, 592, 26 1-38 (2015) [4] K. Y. Bliokh & F. Nori, Phys. Rev. A 85, 061801 (2012)
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AREEAVEFSLISIEZV YT/ HFOD
a04 FERIZE TR FREDTE
Effects of Particle Morphology on Colloidal Synthesis of
Chiral Plasmonic Nanoparticles by Circularly Polarized Light
ERW, OFfk R, B EF!

AIST, °K. Saito!, Y. Ishikawa
E-mail: koichiro.saito@aist.go.jp

[(BE] TR EEEE2 L OT T X =y 7T 2R FITE Left-handed
W T AL v 7 T P OIS A S TV A, ShE _e.
TR R B TFEDRHE SN TW A2, FREZE AV 5 B
FINSTELEL LRV LNLERZEDTVBRL LarL, _9,
FEAEDEE R EERIER BIZEE SN TWDLERH - Righe e
f:[3,4]o ZIKHF%EVC“FJ:\ Yﬁy'fﬁija:/\%( Lf:(jéi—j *?—%@%ﬁ”:\ Pi'fﬁ Flgure 1 C01101dal Synthesis
HAC K> TIRENHSEL L THRINT T XET=y 7T /KiF  of chiral plasmonic
Do RERICEKII LT, &6, T0& T/ hiFDIEREIC n nanoparticles by circularly
U T E7 5 PR — E@pECD)A LD 2 & b B L, polarized light.

[5EB&] 47/ v~ R(AuNRs), @)/ A7 ¢ 7(AuNSs), &+ 74 T > 7 /V(AuNTs) & <
B L, HURZ ST, &0 iR DRIBMARKR 2305 L, AAOMmYE (b LED) % B
T 52 & TF 2 RERm RICRENTH S 72 (Figure 1), RO DT /2 B30z 0 ArEE L, fiKIC
oI, 5B CD A7 MAIEIZIEM —an8GHE v,

[#52R & & 42] Figure2a IR D K 91T, #4riéeT 7 7y F(AuNR@Ag)IE, MRILDOEL I
JECTRES L7 CD AT MvZ R LTC, — 5T et/ 27 4 7 (AuNS@Ag) I3 HffE 72 CD
RS 7o te (Figure2b), E72, $RHTH&E T/ N 74 7 2 7 /W AUNT@AIZ BV T H CD 23581
B &tz (Figure2c) . AFERND, WRFICHOBLEKETH> THAREAEE X I AJRE LioF
TINTFZAE= T IRABRBARETH D Z EDRENT, BT, TO&T /hiFDHE
WIS U TR INANFREDRES B2 L 2 L RSz, AuNS@Ag 23BffE7: CD 554 RS
o TR SOW TR, KL FIERENE I TH -T2 ENEZ HiLDd, Govorov O IZIEIKFIC
ST T R PR 2 RS L 723561, KR b TR RS D3 BRE) S 4103 W ERAZIS
X IR0 DAL D ATREMEZHUERTRIC L VR LTV A [5], 7272 L, T 40721m 0 IXIR R 7
H7pTt ) BHKR TR, FHNRET /A7 0 7 ClIRNBVEHRESNTND, DFED, K
WFIE D FEBAE RIIBEROBEHFEIC L2 TREAETH LD TH -T2,

Colloidal
solution

10 10 10
(@) (b) AUNS@Ag (c) AUNT@Ag
05 o5 | o5 |
- - RCP -
5 5 c 5 RCP
3] 3] 3 LCP
05 05 05 |

-1.0

-1.0 -1.0

300 400 500 600 700 800 300 400 500 600 700 800 300 400 500 600 700 800
Wavelength (nm) Wavelength (nm) Wavelength (nm)

Figure 2. (a, b, ¢) Circular dichroism spectra of colloidal AuNR@Ag, AuUNS@Ag, AuUNT@Ag grown by left-
handed circularly polarized (LCP) or right-handed circularly polarized (RCP) light. Scale bars, 100 nm.

References [1] R. M. Kim et al., Nature, 612, 470 (2022). [2] K. Saito and T. Tatsuma, Nano Lett, 18, 3209 (2018). [3] K.
Morisawa et al., ACS Nano, 14,3603 (2020). [4] K. Shimomura et al., Appl. Phys. Lett., 122, 151109 (2023). [S] A. Movsesyan
et al., Adv. Opt. Mater. 2300013 (2023).
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Mirror on Nano-Hemisphere #81&(2X% ZnO HEED BN EFE B8

Emission enhancement of ZnO thin films in ultraviolet wavelength region

using Mirror on Nano-Hemisphere structures

BRAKRT Y, BRAKITIEHEE 2 o (M2) RRRE 155 |, 0P JBkY, a1l !, fol &%) 2 A 2—!
Osaka Metro. Univ. !, OMU-ESCARL, °S. Tokimori!, K. Funato!, T. Matsuyama', K. Wada? and K. Okamoto'
E-mail: si23244y@st.omu.ac.jp

1. (LT

Fxix, Au R E AL AR BIC/ERILE
Nano-Hemisphere on Mirror (NHoM)#A# & % {E#Y
THIET, SEAMNE RO RER KT 7T AT
LU AR A I35 2R TE, ZnO NGO
& 380 nm DOFEEE REIHRIEOLNLT L%
#EL7z[1]. NHoM #& T, Fig. 1@ Xk
INTHEIED RIZH R atEiE 524 T, FOuHE
Eﬁfﬁ%é‘»ﬁf W2, ZnO EIEDNDIE A1 HIT
X, EIEROBMLEIZ LA TED S EN ML ET
5. ZDTW, 1’E§<Lf:NHoMT%i%@L&:ZnO
WA L2506, MIEDRIES NV F
TLOINEREZ BT H T, ZnO HIRA KD
FEATRE DGO NEVI DR H -T2, £
T, Fig. 1(b)D X572, NHoM #&1E &1 FIET
1E#L9"% Mirror on Nano-Hemisphere (MoNH)##
ERIEAFRILIZEZA, ZnO H#fEE 900 °CEVH
B CAVILER3-5 2 L3 C&, NHoM i bk

B/ ZnO EHEIEIVIR PL IRE 215D LN TET-.

2. EBRFE
NHoM #3&1%, 7 7 A7 it B Al 2@ EZe
HPUINEGE S T 80 nm 78745, AlLO; BAH+)=
HERETE (ALD) T 13 nm HEREL, 20 FIo&FS
L72JEE 6 nm @ Au 5% 630 °CTHE T HZ L
TYERIL 7. NHoM ##iE D 2 RF A0 2240
ZnO % 10 nm FJEL7=DH 630 °CT 30 47
INZEAL7=. MoNH #&E D ERICIE, oINS Y 77
AT HAR _EIZ ZnO A RLELL, 900 °CT 30 4
MEL7=. D 12 6 nm @ Au A 7EEL,
630 °C 10 4y TMEAL7=. E512% D I ALD T
ALOs E% 13nm, KEICL->T Al 2 80 nm HLfE
L, MoNH &2 ERILTZ. FIEAT M VITIR
£ 325 nm @ He-Cd L —H¥ —3¢ick>ThhiEL,
< NVT T 2NN CHRIE L.

3. BEREER
ZnO JE5A Y7 7 A7 Fob EIBYBEL 630 °CE7-
13900 °C 30 47 CHIEAL 7250k, NHoM ##1E k-
WZHUBEL 630°C 30 43 THIZAL 72306}, 900 °C 30
43 THNEAL 7= ZnO 715 12 MoNH A& 2 /EfRL
L7=3Bl PL A7V % Fig. 2 ITRLT-. Ef

DAY MR O G2 (R U7 R (2,

FAR D AT ST EE O FERR A (2RI (2 i
FeE AL CGRUENE RS, 2O EZHIEL
T HE A2 R LTS, 900 °CLTHNZEAL 7= ZnO JE

OFRELDOEFhE D PL 58EEIZ%L, MoNH i
TIX 4.6 [FORIHIREGDHZ LTI LT, T
IZ%L NHoM k&4 =340, 630 °Clahn
BN 7= ZnO ERED RO FhE o> PL 58 EE 2%}
L 24 OB LN, Lo THME CTRLE
MoNH & 132V, PL S8REE CTEE~5
L, NHoM #iEXVHEHIC 1.3 fFilieo 7.
MoNH # & TlZ, ZnO 7% 900 °CTHENT 5
ZEMEREZRT=6D, 630 °CTMET 5 L0 ZnO
D #t B i%i@ﬂ(%f‘%ék&)f“%é. NHoM
& E B0, MoNH & TIIF o LickE
EEEF AN TEDLD, B H T EED
FO7RFE TR L TH R R 3G 55
ZERHIRREND.
[1] R, L —W — 2 PNl 5 44 [R]4F
WK%, PO1-19p-P-29 (2024)
[2] K. Shimanoe, et al. Appl. Phys. Lett. 14,
042007(2021)

(a) (b)

Al 80 nm
[ ZnO1 10 nm + 630 °Cc |
— Al203 spacer
Au
Alz03 spacer AU
Al [ ZnO 10 nm + 900 °C
80 nm Al20z

substrate

Al203
subsirae s
X atlon 1ign
Fig. 1 Schematic diagrams of NHoM structures (a)
and MoNH structures (b) with ZnO films.
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Fig.2 PL intensities of ZnO film on NHoM
structures, on Al203 substrate, and ZnO film
located under MoNH structures.
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Circular Dichroic Second Harmonic Generation

in Plasmonic Au Nanorod-Nanoprism Dimer Structures
BX o(M2)AIFF #i, #a RiF, @R £, #H &F

Shizuoka Univ., “Keito Kono, Masayoshi Kamiya, Kei Hosomi, Atsushi Sugita

E-mail: kono.keito.19@shizuoka.ac.jp

AKFERTIE, BFKREROET /2y K
(AuNR) & SN =ik o) 7 77U X
2 (AuNP) 235725 " BREE O M Ak
g (SHG) BIRICHOWTHET 5,
R L7z R EIL. AuNR & AuNP O KAl
DHWZIEE L 2D XD ITEY L7-HIETH
%o AuNR & AuNPONEBAMRIZ L > THF T Y
T4 BRI TE AN ZOMEORKETH D,
Fig. 1(a), MICENENT TR X T 1
T B RS O WG K OSSHGHIE 2~ 2 |k
W RT, WEEAE Y FYE (RCP) L UVE
[\ VR (LCP) dlxf L CEl L=, 7%

I T VR T A LB IR =680,

800 nmfIITiIZ —>DORINE— 7 R LTz, Zi

0 ‘ - & 0

0.3-(b)m {6

01} ,j ' {2
. éﬁf&

0 0
500 600 700 800 900 1000

Wavelength (nm)

Fig. 1 Absorption (solid lines) and SHG
excitation spectrum (circles) of (a) achiral and
(b) chiral AuNR-AuNP dimer structures against
RCP (red) and LCP (blue) light. Inset is the SEM
image of corresponding structures.

Absorbance
SHG Intensity (arb. units)

B ORI E — 27 1%, 2= 680nm TIZAuNR, AuNP
BT s EnEhofEE R, 4 =800 nm Tl
AuNR., AuNPIZEIT D ZZE DR M
REN T H5RIE 77 A€ (SP) E—FICkd b
DTHD, 7 F 7 NVAREEOWIRE L ¥ 7 v
BREEDEN LY b < HIEOHBHE LY
b O ORI T SR AT AR ALVEH 23 E
TWDZ ENGDD, 1o, F 7 VBERS T,
RCPIEIZ %9~ 2 WG E & LCPYGIZ K95 %
WCIERARY MM Zrd o L 2R,
FDOREEF0.05TH -T2,

T X T X T RIS & 12800 nmfiT
DSPHMG V' — 7 & THWSHGE 5D B — 2
R Lz, 7 ¥ I VEEEDSA, LCPK &
RCPHITKT T HSHGIE H &EIZIZIFHFE Lo T2
0, T VRRSE O Tk, RCPOLE D%
BOHBLCPNEDSGH LV b REN-T, F
I VR TEIC B 1) 5 SHGIE B0l a4k
DI=& 2 A, 0.8L RERMENG B,

X 7 VHRIAEE T, WL, SHGIE 5 & & I12H
TAAPEE IR LIZAN, SHGIE B 0 [ AL
O AP THIE D KERETH -
oo BiEY 2 a2 b—v 3 v X0 BEEOREER
TN &0 B 72 R AT DBV L B
Teo ZOF T ANIEEIL, 1275 OSHGIE 5
WBWThumigisnzcilans 2 &
R L7,
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SEIRA control using of mid-infrared metasurfaces with multiple wavelength resonances
“D)i My T ZLIE S B MRk e T2
°Tang Dang', Jiaqi Yang ', Yan Ding', Shuting Ma', Hitoshi Tabata %, and Hiroaki Matsui* -2
! Department of Bioengineering, The University of Tokyo, Bunkyo-ku, Tokyo 113-8656, Japan
2 Department of Electric Engineering and Information Systems, The University of Tokyo, Bunkyo-ku,
Tokyo 113-8656, Japan
E-mail: dangtang@g.ecc.u-tokyo.ac.jp and hmhiroma@g.ecc.u-tokyo.ac.jp

Mid-infrared (IR) spectroscopy is a powerful tool for identifying molecules through their unique
absorption fingerprints, providing detailed information about molecular composition, chemical bonds, and
structures. However, IR light absorption is weak due to the size mismatch between IR wavelengths and
molecules. Surface-enhanced infrared absorption (SEIRA) spectroscopy has advanced using plasmonic
nanostructures and microstructures, which effectively confine IR light and amplify light-matter interactions.
By positioning target molecules near these concentrated electric fields, SEIRA significantly boosts molecular
vibrational absorptions. This enhancement allows for highly specific and detailed structural information
about molecular vibrations to be obtained in a nondestructive manner.

(©) Peak I E/E, Peak 1T Peak III

b) E/E, E/E,
’ Mixed Pattern I 20 35 50
——L,=2.7 ym €3 ¢
—— L,=1.8 um [ -
133 233 333

(d)

e e
£3 €3 6.67 11.7 16.7
- —_
0
i S <8
5000 4000 3000 2000 1000
0 0 0

Wavenumber (cm!)

“

3

Reflectance
8
(=]

= =4
Figure 1 (a) Microscope results of color mixing patterns: the white scale bar is 5 um, and the red frame represents one periodic
structure. (b) Reflectance spectra of the mixed pattern and single structure. (c) Vibration modes of the mixed pattern at different
peaks. (d) Vibration modes of individual patterns at different peaks.

Current SEIRA devices based on plasmonic metasurfaces mainly utilize single nanostructures with a single
resonance. However, their narrow resonant bandwidth limits the effective detection of molecular fingerprints
for precise identification. For instance, when detecting changes in lipids through methyl absorption, it's
challenging to precisely identify whether they involve phospholipids, cholesterol, or fatty acids. In the
previous report, we report IR metasurfaces with dual resonances for monitoring biological interactions. This
cleared the dynamic analysis of the biological interactions under the molecular recognition. In this
presentation, we introduce SEIRA devices with multiple resonances that are placed in the wavenumbers
corresponding to the methyl, amide and POs related vibrations. In this study, we achieved a metasurface with
three distinct resonance peaks using three different sizes of nanocross structures (Fig. 1a). The reflectance
spectra, shown in Fig. 2b, display resonance peaks at 3000 cm™, 1750 cm™ and 1200 cm™. These peaks can
respectively enhance the absorption of methyl, amide bands, and phosphate bands, enabling more precise
detection of biomolecular subtypes. The electric field distributions at peak resonances corresponding to peaks
I ~ III is interpreted as follows. Peak I is primarily due to the small cross bars, whereas peaks II and I1I
predominantly arise from the medium and large cross structures, respectively. Additionally, the resonance
modes of the mixed pattern are consistent with those of the individual corresponding cross patterns (Fig. 1c,
d). We could confirm multiple resonances in the mid-IR range by size control of a nanocross-bar. Further

details will be introduced on the day.
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ARAFEREICLDI TS XE=v I+ / BEBKM
Plasmonic nano-vortex field excited by a circularly-polarized plane wave
HEEEXKL X BEFH? O YURBFTL X #HEF?
OIST!, RIES Hokkaido Univ. 2, °Christophe Pin?, Keiji Sasaki?

E-mail: christophe.pin@oist.jp, sasaki@es.hokudai.ac.jp

The study of phase singularities in the electromagnetic field is of prime importance to expand the range
of light-matter interactions. Among many other applications, optical vortex beams (such as
Laguerre-Gauss beams) have been used to manipulate micro- and nanoparticles, shape materials, [1]
excite exciton-polariton vortices and dipole-forbidden electronic transitions, [2] and generate a superfluid
flow. [3] However, free-space propagating vortex beams can be focused only down to the microscale (at
visible and near-infrared wavelengths) due to the diffraction limit. To maximize the effects of the phase
singularity on nanomaterials, it is necessary to confine the singular electromagnetic field on a nanoscale.
In a previous report, it was shown that an intense, localized electric field with a phase singularity is

generated in the nanogap of a plasmonic multimer antenna irradiated by a vortex beam, provided that the

number of metal nanoparticles composing the multimer antenna is
large-enough. [4]

In this work, we show that optical nanovortices can be directly
generated by using an incident circularly polarized plane wave to
excite two interlocked multimer antennas with a pi-phase-shifted
temporal response. Whereas a non-resonant nanovortex antenna is

formed by simply combining two multimer antenna with

red-shifted and blue-shifted dipole resonances, respectively, a 3D
assembly of dipole resonators is needed to design a resonant

nanovortex antenna. To avoid complex fabrication methods . .
Fig. 1 Design of a 2D nanovortex
necessary to fabricate such 3D assembly of nanoparticles, a 2D
antenna composed of two
resonant nanovortex antenna may alternatively be designed by . .
interlocked trimer antennas
combining dipole and longitudinal quadrupole resonators (see . .
respectivelly supporting. The

Figure 1). resonant excitation of both
REFERENCES: dipole and quadrupole modes
[1] T. Omatsu et al., Adv. Opt. Mater. 7, 1801672 (2019) results in the presence of a
[2] G. F. Quinteiro Rosen et al., Rev. Mod. Phys. 94, 035003 (2022) phase singularity of the
[3] A. Ramanathan et al., Phys. Rev. Lett. 106, 130401 (2011) electric field localized in the

[4] Y. Sunaba et al., Nanophotonics 12, 2499-2506 (2023) nanogap.
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Nonlinear Molecular-Plasmon Interaction in
NLO Polymer/Au Nanoparticle Hybrid System.

BRI, CBU fuf, M RAF, MR E £ B 2E O BX
Shizuoka Univ., K. Kuroyanagi, M. Kamiya, K. Hosomi K. Satou, A. Sugita

E-mail: kuroyanagi.kazuki.19@shizuoka.ac.jp

AL ETIZAUT /K1 (AuNP) & FE
I (NLO) R ~v—%f@a LicnnA 7Y v R
FAIERRIG T/ W& O 55 @ik (SHG) Bl
BT OV T L72[1], NLOEZ RO K & 72
NLOR U = — L DfEbic L Rm 77 X%
> (SP) LML SR IEIZ R B AUNPOSHGE
PO RE "M b RIETEL 2 R A LT,
AR TILSHGIE 5 EDNLOKR U <~ —[HE/E(IZ
St BRI S = O RSB A RET D5
=77 X AR OWTERRT D,

Fig. 1(a)l{ZNLOZR U ~ —/AuNP#E &1 O i
k%79, AuNPIXIE =7 U XAk E L
SiOyEEMR_E I pkF L 72 (Fig. 1(b)), NLOK U ~—
X7 A MaFELERA RRY =B 7R
K038 & WRIERC A3 5 72 8 O Zy BRALER & il L
72[2]e HEED =8, AUNPOREIZA A AR U
~—ThHoHRI AFNAZ T UL — K (PMMA)
D H % i L 72 PMMA/AuNP## i &% O'NLO R
U~ —#ED B E kR LSS AR L,

Fig. 1(c)IZNLOZKR Y ~—/AuNPHE&E DR Y ~
— IR DKM A2 s, bt i3 &
% L CHEE ST L7z, PMMA/AuNPA#EIE &
ONLOAR U = — O RO R b R~T,
NLOR U ~ — i E D 5 SHGIE 5 13 EE
WIEL 722 DI L CTHFNTHR Lz, ZhiZ
%f L CNLOAR U ~ —/AuNP## i DL #1925
SHGE BIEBEEA 100 nm & Y & EWGA 1T H
FNEINT D2 H 0D, 100nmE Y H/EL 22D &

F & A EBRICKF Lie o7z, ZAUELSPHY
SREE S S AUNPR I D A /IE L, NLOKR Y ~
— & O AAEMH 23 AuNPR TS TRPTRIIC A
L7z &ildsbDTHD,

NLOAR U = —DBEE A H A AuNPEH
[INLOAR Y ~ — A R — i, 2 RE
IZAFES T OB N TE R o b D &
EZOND, BEY I 2 L—1 g VORER, SP
HIEEREEEG O PEAY 0 1310 nmREE & FUFE S B
THEH ., EEONLOF AAEMITAUNPO fr 2K i
DHTELTND EBLELT,

(a) Pump light (b) 100 nm
AuNP 1 NLO polymer
~d %
d}
1 ~.Si0,
v SHG signal
103
(c) Qo
102 ©o
2 Oo NLO polymer/AuNP
\},101 (o) poly
0,400 AL A
o 10 A A
- Only NLO polymer
101 ----- A - .A. -E ______ |
PMMA/AuNP
102
101 102 10°
Log d

Fig. 1(a) Schematics of NLO polymer/AuNP
hybrid structure. (b) SEM image of AuNPs. (c)
SHG intensity against polymer thickness for
NLO polymer/AuNP (circles) and bare NLO
polymer film (triangles). The dashed line
indicates the SHG intensity from PMMA/AuNP
hybrid structure.

[1] B 71 EDS B 72, 24P-11F-3.
[2] A. Sugita et al., J. Photochem. Photobio. A, 340,
35 (2017).
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FETSXEVHRIZE S CdSe/znS BF Fv FOFRE - REFENLIEH
Enhancement of Red and Green Emission from CdSe/ZnS Quantum Dots
through Surface Plasmon Resonance
BRAKI L MRAKXBIFHELE 2
SMDFHH EE! BTN BE' #lL Tt MHE @F2 BX B!

Osaka Metro. Univ. !, OMU-ESCARI ?,
°Tomohiko Niwat, Haruki Hirauchi?, Tetsuya Matsuyama?, Kenji Wada? and Koichi Okamoto?!

E-mail: sk24251q@st.omu.ac.jp

1. IICDIT

Fl 7T AT HESPR)ZFIH L&+ Ky MQDs)DIEPLIEMRITIER &h, < mEshTn
D, KW N— 1L 2 E TIZ, Ag A& E QDs DO RREERIE 21T\, =ik SPR 12X % QDs @ PL
HIRIZ DWW TR LT E2[1]. & 672 28998 - @3/ % B 5 L C, Nano Hemisphere on Mirror (NHoM)
Wi&[2] % W72 /TR SPR(LSPR)IZ & % PL ¥R 2347223, BIfED & Z AHIFF L TV 7RO HE5R1E
BFoHR TV, £ 2 CTARIFZETIE, MEVLERIC X0 /ERL L 728858208 L7 i 7= e ii& 2 v ¢,
CdSe/ZnS QDs D X 5572 % PL #85# « i 2h =Rk 2 5l A7z,
2. EB

7T AHM N2 Ag & 100 nm RFUNBEF I L D R S, IV TRA T EIIEHEEHAT T,
200 °C, 15 min EXUFIZ X W IMBVLEE L7=. Z D EIZAX—Y—Jg & LT AlL,Os % 10 nm Ji 7 g HEf1E
(ALD)IZ L v #EfgE &, WY A X 7 U LEE A F L (PMMAN 43 1 & 87238 61 K 4=630 nm ¢ CdSe/ZnS
QDs # A B v a— MZ X W HERE S B 7=, BRI 723BHI 8 L, YA HEEBEMEEIC L W PL 222 L
BEO, FT-HTBEMEIAFM)IC & 0 RERZRE L, LR Z N2 TWRWSEEE L, 7T X
FEM_EIZ QDs & HEFE X 72721 OB FREE E O i 2T o 7.
3. MR - EBR

Fig. 112, 1ERLU 723K E 2HREID PL A7 ML AR L2, RA T, FF5MEAX T CNEULE %
& 23R T, IEVREEZ NN 2 TV WS REEI O i 4.6, 3.8 {5, 7 A LI QDs & H#
BB ZTOSHEREI LR D EZNTN 4T, 40 (51D PLIEERZGS Z LN TE 2. b Ok
REBRSTDHEDIZ, A a— MIOREBIROLEZIT-7- & 2 A, IMELERIZ X - T, Fig. 2(a)
\CR L7228 LT Ag IROREE AL L, Fig. 2(b), ©)IZ/s L7 K 9 7o kiR K& 7p ik 7n ) /7 M s
BLTWDZEnbrolz. £ZT, SPR ZiFEL L, Rl 7 XE 06 ONHH N Al /et 7s 7
VA VYA XEHET D E, 214nm M5 669 nm EZE R WY/ 7 LA A X ThDH EEHIN. &
ST, MBS X V@GR A XD 7 LA USRS H, WEEF23E USRI H LR om
EAVRME Sz, X, PLSREEOIRERIFERIE R L O AEHIE OFfE 2 AV C, iR
SWTiEmT 5. Mz T, QLED (QD light-emitting diode)/i: fHIC W T b ik T 5.
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—— Annealing at 200 °C in air
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Fig. 1 PL spectra for the fabricated Fig. 2 AFM images for the no annealing reference sample (a), the sample
and reference samples. annealing at 200 °C in air (b) and the sample annealing at 200 °C in N2 (c).
[1] T. Tanoue, T. Niwa, T. Matsuyama, K. Wada and K. Okamoto, Optics & Photonics Japan 2023, 28pP4.
[2] S. Maeda, N. Osaka, R. Niguma, T. Matsuyama, K. Wada and K. Okamoto, Nanomaterials, 13, 1650 (2023).
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