A ER- G

Chinese Optics B

JBAA T R AR BB RO R

B i B

Fabrication and optical properties of a ring-shaped colloidal photonic crystal
CUI Li-ying, LU Yang, ZHONG Shuang-ling

FIUHASLE:

IR, 154, B0 . AR T SR I A 2= AR . Th D2, 2021, 14(6): 1348-1354. doi: 10.37188/C0.2021-
0107

CUI Li-ying, LU Yang, ZHONG Shuang-ling. Fabrication and optical properties of a ring-shaped colloidal photonic crystal[J].
Chinese Optics, 2021, 14(6): 1348-1354. doi: 10.37188/C0.2021-0107

TEZR R View online: https:/doi.org/10.37188/C0.2021-0107

L] RERGBR A HAN SO

Articles you may be interested in

RO GRS 5 L OGRS T A LT R & 1 2087 5 0T L
Analysis and comparison of solid—state lasers and fiber lasers on the coupling of rod—type photonic crystal fiber

Y2, 2018, 11(6): 958  https://doi.org/10.3788/C0.20181106.0958

SR GIVE PN YAG A AR5
Temperature field of Nd: YAG crystal under air heat transfer
rREDE2%. 2019, 12(3): 686  https://doi.org/10.3788/C0.20191203.0686

Nag[B,P,0, iR S-S

Analysis of ultraviolet—far—infrared spectra of Nag[B,P;0 ;] crystal

HE G242, 2019, 12(5): 1118 https://doi.org/10.3788/C0.20191205.1118
LD [ P4 T 5 SN d: Y AG SR SO 6350158

Absorption light field of side—pumped Nd: YAG crystal in LD planar arrays
HRE Y. 2018, 11(2): 206 hitps://doi.org/10.3788/C0.20181102.0206

ST HUAT RS BB BRA B S AN 22 S A R R TR iR 1 8 IR IS

Charge transfer induced surface enhanced Raman scattering of single crystal and polycrystal perovskites

rREDE. 2019, 12(5): 952 hitps:/doi.org/10.3788/C0.20191205.0952
BRI B B BT AR 2% s S TR 9 gk e

Advances in organic nonlinear crystals and ultra—wideband terahertz radiation sources

2. 2019, 12(3): 535 hitps:/doi.org/10.3788/C0.20191203.0535


http://www.chineseoptics.net.cn
http://www.chineseoptics.net.cn
http://www.chineseoptics.net.cn/cn/article/doi/10.37188/CO.2021-0107
http://www.chineseoptics.net.cn/cn/article/doi/10.3788/CO.20181106.0958
http://www.chineseoptics.net.cn/cn/article/doi/10.3788/CO.20191203.0686
http://www.chineseoptics.net.cn/cn/article/doi/10.3788/CO.20191205.1118
http://www.chineseoptics.net.cn/cn/article/doi/10.3788/CO.20191205.1118
http://www.chineseoptics.net.cn/cn/article/doi/10.3788/CO.20191205.1118
http://www.chineseoptics.net.cn/cn/article/doi/10.3788/CO.20191205.1118
http://www.chineseoptics.net.cn/cn/article/doi/10.3788/CO.20191205.1118
http://www.chineseoptics.net.cn/cn/article/doi/10.3788/CO.20181102.0206
http://www.chineseoptics.net.cn/cn/article/doi/10.3788/CO.20191205.0952
http://www.chineseoptics.net.cn/cn/article/doi/10.3788/CO.20191203.0535

4% 6 thEDEA Vol. 14 No. 6
2021 4 11 H Chinese Optics Nov. 2021

NERS 2095-1531(2021)06-1348-07

RS BRI B R R B S M RE

EWME,F W, #4R%H
(EMEYAF RFESFFEFR, E#4 K& 130118)

THE: N T e B R T b A E SE RN R ) 75 22, 4 R U 1o AT B A6 AR R DR o 45 ik o R R
RIE 2450, FUBRER M BKAZ R K Fe S5 TR (O 205~ T L DS IR TP g -TR AR ) FLIC Bk . X BTl 48 (W RE S HEA T T 450
G EREFRAE, WFST T HEUR R . FLIBCEk R AAS [] [ B 20 e B G S e i i AR P LR ER AL BT AN s i), 4%
A5 O T SRR B IR S B T« HEE A 2000 t/min, FLESER T 4 LR B Hy 7.5%, [BITDG 20 IR 454 0 1A%
249709 22.8 pm; A ZLREBRIEATARRIAT P 2E 2B, 3% -5 3 Tl e ) 7 RS AR — 0, A4 TR B ) g SR ph T A e s (] R
FEN . SRR Y AT SRR 0 A B B T R SR N (4 B R AR 1 26 R, SR ik AT ARG AR
T RN P T A A T2 AR T 5

kO ORRCET R A AR

& 43S :TP394.1;TH691.9 XEKFRSE: A doi: 10.37188/C0.2021-0107

Fabrication and optical properties of a ring-shaped colloidal

photonic crystal

CUI Li-ying", LU Yang, ZHONG Shuang-ling
(College of Resources and Environment, Jilin Agricultural University, Changchun 130118, China)

* Corresponding author, E-mail: cuily@jccas.ac.cn

Abstract: The quick fabrication of ring-shaped colloidal photonic crystal was demonstrated on the circle-pat-
terned photoresist substrate by spin-coating, which is promising for practical application. Latex spheres were
designed with a hydrophobic core and a hydrophilic shell of poly(styrene-methyl methacrylate-acrylic acid).
Scanning Electron Microscopy (SEM) images and reflectance spectra of the as-prepared ring-shaped colloid-
al photonic crystals were acquired. The influences of spinning speed, latex sphere concentration and different
circle-patterned photoresist substrates on the morphology of the ring-shaped colloidal photonic crystal were
investigated. The results indicate that the optimal parameters for preparing a ring-shaped colloidal photonic
crystal are achieved with a spinning speed of 2000 r/min, a latex sphere concentration of 7.5% and a circle-
patterned photoresist structure (diameter: 22.8 pm). The SEM images showed that the latex spheres were al-
most all deposited at the periphery of the ring and were dispersed with relative order, which was attributed to
fast evaporation. This fast self-assembly method for preparing ring-shaped colloidal photonic crystals was

achieved by spin-coating and relied on the physical confinement of patterned photoresist substrates and their
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wettability difference. It will have important applications in optical devices, sensing materials and anti-coun-

terfeiting.

Key words: colloidal photonic crystal; spin coating; pattern

1 31 &

ARG A AR R B AR SOR S SR 1
(R TEALEA ML LR FE TR 7 L i J el B
NS T SR A B — el — 2 7 57
ik TR T AR BTGB R Ak
8577 T LA TSR B N I, (AR LR AT Y S
S BR R 5 T 51T BN B T e 0,
B SR AR 7 A R A = PR RE T A AR
HARAE TR AR, R, ATE T RS S
[ ZH 20100 g SR T BN ROy ik i A Ak
TR, BRIREIRTAS A AR R0 R I T3
AN GE R B BE R I, 22 5 3 T R SR T
P SR8 ) R R G AR TR e A AR )
5o IR, HFYORBAR MR K R, b E R
B Ak 2 FFE TR AEMRATF 5 S RSS2 ) FH L T R
TEHLJR B = BHIE A 42508 T X — R RT
TS [R) RUST UL A e — 2 2 25 235 1) R 4 )%
RN E R0 S P il AR R A, v LA ERS
BT B RNZR TR R 250 . R K BB AR
FE 5G] 2 ) — KM, R KA RS 4
P S AL AT REAS 4 1 Bl i s HLAT FE B S Mg
SRFTENVE A 5 4 71 I TR S8l 48 T i e il 25 P
PE SR A BT Z N ERRERE AR 4E
ARAFFE 5L IR HR 3 TR FH SR T BN R AR B /K
B B T RERES AT R RE 06T ik
LR PN T RS R R R S 3w
R R R A A, SR B T bR i R
IR, PUIRZRR IR SR e,

AR T S AR ER B X G B A4 ) T A T
BRI, SO B THEUEEF S A T7E e
LA N FH o H DG T IR T IR R A A
e | RGE B Ok 3 R R ol ek
R0 = WA PR, BN, 2016 4,
L e B B AR A9 BT F 5 BT Y 5L AN
OB FLIBA R AR SR K IR S UK B TR
B = IR 2R, R B K R A BRIEE T, S

TSI T O T S AR R 21 64 ) 5, 0 EL BT o
JeT SRR R A D SR RE, LRI R T LA
PR TR TR R R B T — R AT
A VA PR IE R 4 7k, AT LR TL b P i i JEE K
RAFRIRESh . ST RLEASOL, S 1 IO 1
A PARTE SE PR I R B B, R R — b RO
T AR f AR R L B ASCRI TR A
T PRI G TR 1 L 52 BT K RS A 7 b 1A B
WA Bl #0207 TERE B EOR, Bl 4 1)
JEARIG 5 AR p LB ER AT HEA T AR A P 4
UL SUNUIEE S (¥ S RS R LS (3K R 70 B e T
AR RO FHRA H 2R (P

2 % B

2.1 RAFNEMNEE

IEHEZ e (BP212) 14 At s BHER . F#4
BEABR AR RO H LR FH e AN 4 R
Zt R R A S . R R B L A AR R B
At R R et AS Rl e . iR . 1o
FALE. oK OB, AR R 2 Hofh a4k
AR, SR B K

FIH KW-4A & 8 R AGHE TR AR R H
A HL TRk R 23419 JEOL FESEM-6700F %4 474
FL - S PR AR AR i T 50 5 2 Mo A SR 8 7
Dataphysics #2 it /1 0 £{% OCA20, P 1 14
TR R 2 pL, B2l A2 S Yo 7 i
it 1P Y EUE SO GIER FEE G 2wl A
) HR4000CG&NIR S £F 2% UV-vis-NIR 43t
SR GEFTA 400~2 500 nm) .
2.2 EJRBFEKAIE

e AT, K20 ik A (100) 7 R 3RS, V) & B
T R/NIFHIA 70 C B ER 5 BUEK TR A )
(AR R 7:3) Hi2id 5 h, SRJG LB TR
P 22 R PR, B TR
2.3 [EBKZIBEERAFIZ

P62 1 HE 4 HLLA3 000 r/min A9 B i



1350 HE A

14 %

WAEE Ve LI 7 b, RSS2 1 min, 75 2]
KL 2 um B2 . FHEA B8 B 2 0 6 %)
MAE A AR (7 R 2380, b AN s ),
Xof HE U A G2 B Rk LSS R A T 58 AR, B[R]y
1 min, £ BTSN 1 min 5, FHEE FKeh
e, AR TR, RIS EA R 2 S 0562
JEEEH
24 B (FZH-BERGRPEE-AKER) 298

FLARKIHOH %

B ORI IR TS - 1R) FLIKER
R A 2 R AR R SCRik [1,17] 5 Bt AT de sk, adad —
R A IR A A £ 100 mL 7K o
A 10.00 mmol H 3& P9 % R HH Bk . 13.89 mmol A
TR AN 182.60 mmolf M, B J5 v A — & 1L
A+ e R AR R N (0~0.011 mmol, Hoyfk FEAIE
Tl S TR v ) N b AR Ak R 4 6.30 mol
FEAE 70 °CAR4F 0.5 h, SRJ5 A 2.12 mmol
IR KA, LT T 80 °C R4 10 h,
AT B0 TOTT Sl Ak PT T FH B LK

3 AR TF ARG aRE

SR ] 20 AT R TR 1 1 o B MAO -
PRER, BT I 18] PN S IR FLIEER Y F 202 AT
ME, BT T BA B K R R E K B 7 B DI RE
FLIBCER DAl LI BRAE e Uik ik A v R A7 A 4
BN S BT A B LB BR ELAR 108 286 nm.
FUBHI 2 53 W2 0.005, S 1 ZetaPALS BI-
90plus (Brookhaven Instrument) M %€ 4 . JiE IR 7%
it 2 i R PE A FL, LR 52 R B O G 2,
111373 HIR) 645 | ACKE ARG il 26 R A 61 R A Y
Jere PR RE, M HLR KRR A 5 T MR A5
SR HI I SR PR L, Horh e 20 e A
TR Ffy 292 80°, ik JFR i % 7K Ak B IS 22 fiph £ 249
00, ZEE R B P SRR A 20 I 45 F Y
Py BRI 171 S BB T S AR ER A i 9 o ARBIT
JEVR, 7 A TR] | 27U R4 BRI R 45 4 25 PR 3%
FUBER Y A 4 B AR, AR S 4
TTEVRER L | LBk B AR P SR e vk i A
HFLIBCER FALAT AR
3.1 REREEN RS FRERTRRIFN

FI 2B AL g i i R P FLIRCER 1 53R A T

KA EEBNE B 1 SR AR E R o T A%
0 et L2 SZNEE ST R A ES I S E N3
BRI A4 LM R 1%, AE 1 Al LB B
L, CMHE A 1000 r/min B, B4 RAOGT
A RS ANTE S, 43 BT D R 2 P T e 0 o 18
FEFLRARMEAE LT 395008, MBELR U N
3000 r/minfif, R HELEER A3 A SR AN — 1, 40T
JEr R 2 s SR E U o PR P DAl L W A S 2 50 53
B, (E PR T2 2R ), LA BRAR e DR IR I
WG Lo PRI, T e A PRl R A A 2 T U
e F IR — RIS LE . N 24 e i o Ry
2000 r/min B, JIF il 28 (04 B A4 7 b A BR rp 2L
BRI AR —, (AR TR ARG TP (B 1(e)) o
A3 MR AT B 2 LB BRk e A AIK A S 4 e fsf
B A . PRI, 3 BB VR 3 B2 R 2000 t/min 4T
S

F1 ORIRTE DR il 25 A R MG - AR R A R g 1
(a, d)1000 r/min; (b, €)2 000 r/min; (¢, £)3 000 r/min.
(d), (e)FN(H) ZAHN (a), (b) A (c) BB AT R
Bk
Fig. 1 SEM images of the ring-shaped colloidal photonic
crystal deposited at different spinning speeds. (a, d)
1000 t/min; (b, €) 2000 r/min; (c, f) 3000 r/min.
(d), (e) and (f) are corresponding magnification
SEM images of (a), (b) and (c).
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Fig.2 SEM images of the spin-coated ring-shaped colloid-
al photonic crystal deposited with different latex
sphere concentrations. (a, d) Mass percentage con-
centration is 1%; (b, ¢) mass percentage concentra-
tion is 7.5%; (c, f) mass percentage concentration is
13.4%. (d), (e) and (f) are corresponding magnifica-
tion SEM images of (a), (b) and (c).
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Fig.3 SEM images of spin-coated ring-shaped colloidal
photonic crystals on circle-patterned photoresist
structures obtained with diameters of mask (a, c)
20 um and (b, d) 5 um. (c) and (d) are correspond-
ing magnification SEM images of (a) and (b). The
inset of (a) is the SEM image of the circle-patterned

photoresist structure.
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