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The Impact of Concentration on Hexagonal-close-packed Monolayer
Colloidal Crystals Self-assembly Process in Fabrication of 2D
Metallic Photonic Crystal

Nafiseh Rajab®, Amir H. Baradaran Ghasemi?, and Hamid Latifi"?
!Laser & Plasma Research Institute, Shahid Beheshti University, Tehran, Iran

’Department of Physics, Shahid Beheshti University, Tehran, Iran
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The research on colloidal crystals (CCS) made of micro and nanospheres of silica and polystyrene has attracted
much attention. Many practical materials based on CCs with possible applications in sensors, solar cells and
optical devices have been developed. Monolayer colloidal crystal arrays are more attractive for their importance
in colloidal lithography. The solvent-evaporation method is a simple method to growing colloidal crystals (CCs).
In this paper the impact of particle concentration of silica and polystyrene on structure of hexagonal-close-
packed monolayer Colloidal Crystals in fabrication of metallic photonic crystal on glass has been studied.

AAQ
b g s BB WWWLOPSEIE cole o a5 canl jlael slls 5)ge 4o alie oy


https://opsi.ir/article-1-747-en.html

[ Downloaded from opsi.ir on 2025-07-14 ]

JraS o)l ogzg [BleaMiynsey 4] (s, 5abse
00 Wiz olwl o (5,5l aSlis ol g 5,8k A Sl
GamelS (SIS by, il I s Se
syol i pwyp 4 dlie pl o il
g oad asloy Pl sl gy 4 samgd GamglS
ojlailen loansls Clale JuS L b ss,S e 236
sk ohd gl 5y Sl dhew 5 bl (b
ook 4D ol (rizren 09l wgi 5 olal o 08
15 e S B S sl sy conlie sortadys
Ghay orl o el Seo3 e dsele 5 (Sl b
So SomalS ok amgs Sis po Jale 0 ke
clale ley clldSL okl il 5l e el 6 DS
Seop er @ Shd wbee mIBl aY R 6y, SIS
5 e £ os (Pl g3 il 4y oy bl L o,

ool pleil g, -Y

Opliel (Lo yegilb A e lad 4y K ew ojlwlen &l )3
mm)  JoY 5l aial A jegl Aee Gkl oa
sebiieds Lo eolawl Y uy Glgeds (VA #VA%-/10
5 e Sl b Y05 o (SIS, AV b
oy A AiBs 10 Sow a s oY ol ol cavgao]
R Sigl Al 3 05ig o0 ST g Sl gl o
Ll Jolomo j0 addo FO Soe dr L 250D o0lo
L g ools gt ojigy (68 0l b s iy olo 1,3
lool Y 5 g jlwoslel 5l o o Sis 505 58
Omzme g Sdew 51 39 17 g VIV g 07 clalé an
a2l b bl (5l (G3s YT VIO clale g
ol g bl (s O3 oged plate jslaieas oo
S b Jgilie ¢ Triton X-100 oS 5 5l o o>
T S O ealawl M)LP L s_ia o>
L Jgle g Triton X-100 ;I Jol> oS5 LS
Yo oS oS5 oplial b S5 Y/ 5 VIO, Jolxe
oxd juwed slo 4Y 5 69, » 1) laaloxe 5l i 9,50
Sl Y obT T g, 4 ded S b asy
Ssle ypdlo y jelaieay ol plxl ladiges (59, o,
5 Onbl (G dised 5 Ol 5o s aisal (gomslS

S S e oRadls YAy OLQ..{D YO LYY

doddo —)

sl o3luilen S 5l eliie 4l gunsls jsb S
Gt 5 (San9d (S 03,5 s Gl ()0 g el
9 9,5 5l JSiie (GanslS sloysls 059 el 0,05 oo 1,8
Wloads xBly g0l axgi 5)50 (Sdre g (5 peudy DIy gl
o K Sel Dol o Sgigd slajsly cale o
Wgdoo 485 5 @ Lol pl g cestd slas 5L
15 gl solital laysl cnl sloo,,lS 5l S [1]
S sl BIS e gy el gansls SIS
@b, tale sbul jshaeay anjenS o esle s,
b gl g 0> gl rwgil (dio gU I JSate
wilizes sla by, byl 56 ol jshiten; [1] el
adl SIS 5 Sersdl a )l SIS alex )l
S oty cnl Ll iigdipe a8 S L5 4 S
Oy amtyd [2]aidlis ks 5l 590 g asan
3y Sl 48,518 a4z g3 50 Jloms (SmolS (SIS
s Suigigh oSl o ol 5l edeliasoar slaylisle
Yyl Ghe) cnl )0 XS (o0 05k Sy iSly S
G olS 1 5l JUS 13K ¥y s 3940 0 00Lol
S o gl 1) Sle (285 4 095 00 slml ol (55
Olyd 005 oo pll 18 glas 4 olilaw ¢ (Vass)
03,5 y5ee SomslS 69,5 3 (e JB slad g5k
WY e ODJSD) wiyoo Y ) gl @
LSl 5 055 o alils  anlio Pl lawgs ganslS

(\c JS...;? .Aﬂd Cewd Ay (5518 plaie gumge

B csomsls DLy ollogs @ omglS B S e oy, ) S
o olS Sl oyxals p (C o3l Slis Y

JUsSTi8e ¥, obml jshateas  alise oy,
[3] o5z gy alem il GumalS SIS 5l samge


https://opsi.ir/article-1-747-en.html

[ Downloaded from opsi.ir on 2025-07-14 ]

2 eebbows Gld ollegs 5l 655 colue
slooy> obul Fd o o Of b oo 3.8, aiges
b pled 59) Joloee 9 9900 ovalie &3 51 JI
oaslice Fo USG jo a4 jsbilen 005 ced ion
ol el Sld a5l 58568 0,8 win el 04 oo
oo a1 lele ol (ol lad o Bl pae
GamolS CJB jo sle s obxl cely ases o (S oo

D s

5 Triton X-100 ., pliwl Ly 559 Y07 oS5 (D@ ¥ S

a /; b

3550 15 s % 5 3

s Triton X-100 ¢ pbesl L S5 Y7 sl

Jsilkee
)‘ ey n_j L: o..\...:d,d) Y. 9 17 6LD4.:9_~ Ry
Olas 75 0 ladla po s a4 Sule prdloy
O)il:""‘" u.b ER IR WA E GJM Seale Lloadsesls
Bk diged dy S o0ly5 5l (1090 5 Sz s5 Jdo &

Bgad Ho S0 Gl oMol uzmes sl 5SS
.o)la Qﬁl.‘:...J ‘_sJa A S LSJ*’“*"‘" 6[.:.7;‘-‘ lS.:.l.:.w

(Sl 25155 5] dns 0,85 S5ish ssh samps Lo b S5

A

g e olEsls AYAY sleys YO LYY

Sguol by agBo SO 51 S Hlejiae jo 35,8

A eals 1,8

g e -Y
I CEM) Sl sSs S 5| Jols slause

Aloads eols iled i j0 cdd ans  slediged
Sisle g wilasaralil pagg, ol)d by cdale JJs
Y SO Colus g (Ya JS0) Sl saolsu | sloYais
S USE [0 05d oo cdalin digel jo eS (Yh JS2)
Wges ,o Yaiz glas ol cclale zals' L Yd 4 YC
o8l (VA JSa) Y SO glad o (YO JSUo) ouds oS
CrS,pn eleSs 5 Y S Colun 5 cunl 00, STay
chale 0,8 5 oS .00 )5 oo obm! L3 Cb 4y e
O ele jo ol JB o las v USs o /AT
15 0ghion ovalin §nS Spe sLad g 093 (o0 mir

A o0 s 4l GOy 3 L8 @l

40,0y " 53500 15 0KV x13 0k 8

Sy S sg.l)]o? L Slew S35 </ S 5 Y

J
Opbwl (o O3 b sadolnl LB 4 by e sl S
D 5 Fa sl s e ileatesls olas S
5 iy il aS el oadoslaiul Jig YO oS 5

L Hge QQ)S d""s) )‘ A Cewl oolas LSCis L
a4 a5 50,5 0 cvalin Td 5 TC gl S o O


https://opsi.ir/article-1-747-en.html

[ Downloaded from opsi.ir on 2025-07-14 ]

saipll (gilwacd o ale oE w3l
Bl oasady Sgsd ek g)lg S5 as ol lis
JUL Ls‘“f.JoLﬂijz-g‘ b r axl o o pll ‘51;

=

ol

&=y

[1] Hailin Cong, Bing Yu, Jianguo Tang, Zejing Li and
Xuesong Liu. Current status and future developments in
preparation and application of colloidal crystals. Chem.
Soc. Rev. (2013) 42, 7774-7800.

[2] John C. Hulteen, David A. Treichel Matthew T. Smith,
Michelle L. Duval,Traci R. Jensen, and Richard P. Van
Duyne.Nanosphere Lithography: Size-Tunable Silver
Nanoparticle and Surface Cluster Arrays. J. Phys. Chem.
B (1999) 103, 3854-3863

[3] Jian Chen, Peitao Dong, Di Di, Chaoguang Wang, Haoxu
Wang, Junfeng Wang, Xuezhong Wu. Controllable
fabrication of 2D colloidal-crystal films with polystyrene
nanospheres of various diameters by spin-coating.
Applied Surface Science 270 (2013) 6- 15

[4] Erik Garnett and Peidong Yang, Light Trapping in Silicon
Nanowire Solar Cells. Nano Lett. (2010) 10, 1082-1087

[51 RUAN Wei-dong , LU Zhi-cheng , Nan, WANG Chun-xu,
ZHAO Bing and ZHANG Jun-hu,Facile Fabrication of
Large Area Polystyrene Colloidal Crystal Monolayer via
Surfactant-free  Langmuir-Blodgett Technique. CHEM.
RES. CHINESE. (2007) 23(6), 712-714

[6] Hind Kadiri, Serguei Kostcheevl, Daniel Turover, Rafael
Salas-Montiell, Komla Nomenyol, Anisha Gokarnal and
Gilles Lerondell Topology assisted self-organization of
colloidal nanoparticles: application to 2D large-scale
nanomastering Beilstein J. Nanotechnol. (2014)

AQY

S S o&Kisls AYAY olows YO LYY

Onlial (b ls sl am 0,8 (Sgigd job amgs LSl F JSS

wabody o3l8 Seigs Heb JUSle wyp jelate @
@ by B ol VO SS jlsle Ok oo
JgmslS” 5810 5 51 ool b g plisl (L sladiges
Oled (V) IS8 0 giluand @l wd giloand

sl 0Bold

Reflection of the 2D Ag nanoparticle arrays (TE)
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