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Fig. 1 TEM image of “homemade” polystyrene spheres with a
diameter of 250 nm
The standard deviation of the sphere diameter is less than 5% .
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Fig. 2 SEM image of the top surface of a smaple
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Fig. 3 SEM images of the lateral parts observed in a
cleaved edge(a ~ ¢)

ATH-FARBERPHAR AT, AXK



658 k MR REZAABRR=ZSAFANHEREEMBRRE 919

WETHEHFARAERYGH, —TREHER
mE 3(c)fim . EZEPEEREERILNAR
fRE AT EDEFCCENPHAINIES
1100} EIE R SR/ .

FEBRMEDF LREMHELETFFEE KR
MAEFRX . E4(a) RIEFEHF, B {100} mAEMK
FTHKBEFBR . EB2MEGNEE RS, H
BEEXHF—-HWERFE. AL AECK. AR
EBAFRM 100} EMBRUTLIZ BN T NER
Bk (E 3a th B a) , X X R%E FCC BHEF#
B HiE. B 4(b) M BR T AKX 111
B RER, EXAPEEEINARNEIE.
e EARAREEEERNEE, E1]
HER(100/ BIE, RAEL 111 B e — P FE
PSR P B ARV HE A B R R,
FEESXMUEERESAEPROAEMSE. &
SGE~E4, EHERAKMED S RAFH
7. IR E bR B R, X R B HE S AR TR i
BiEFT T SEM MM, JL&5 R RS FCC MM
EBF N EENANMATEHR, K ERT {100}
mEKEFEHS, BA B K G EHS] A
—AREFOLME, WARERA N B REE
HCP 554 .

b _Sum

Fig. 4 SEM images of large internal (a) {100! type and (b) [ 111}
type domains

B TEELFCCHEREHRNER
K TTRENERES X EBRE AN NATER
HRE R mE s R EXTNAEEKP,H
ANRBEEAASEFEE, N2 3 EE

LLF@E, (111),(i11) - F(100), (010) - . &M
AFEAR N EZ A A SR A {111 f 5 {100}
i 2 (6] & /A 4y 120 110°%0 126°. 72 FCC 5+,
SrRABSHEEEFRIARG O EA—1
1100} T . ZE MBI BT E I BT A SEM B, XX FK
BHRENRE, WA SO R . XRHELFCCH
R ENBEENER" . B4, TUED, XL
FCC #&# b, IE T HESI I P IR EFLBR K T
T E R R EREFLE, MR U X R EHRE
AR AR A B, M AR R, NIES T2
HEFI T B — MR AT 34 B RS B 2R (I
B s PEikFriEam).

Fig. 5 (a)} a truncated octahedron shows the possible boundaries of a
FCC crystsl, spheres are located at the corners and the center of every
hexagon; (b) image of typical boundaries of the cleaved facets part of
the truncated octshedron was plotied for describing the boundaries
relationship indicated by {a)}

ALBRUEAAHMNERZELRER EZR
TROXGF.HEETHAAFEMNRELHRE
SRR, 3 B R0E SRR AL BE W B TE
Bl T 3 I RS W T 25 FoC BV B X —
SR EARKZBABRE AR R &
MEREMAAEEE L EXHA, IHEELENL
JEER A T U 0 R 45 4 R i M 1) TR FCC BE4
L IR X R R AR N Y F A R B
Kb R, B A & 2 BR A6 T SR ARE

¥ BatsEtEt EREMMARE ERST
R Bh .



920 B 4 F ¥ # 2004 5

REFERENCES

1 Xu L B, Tung L D, Spinu L,Zakhidov A A,Baughman R H, Wiley J B’ Adv Mater,2003,15(18) :1562 ~ 1564

2 Zhang H,Zhou Z,Yang B,Gao M Y.J Phys Chem B,2003,107(1}:8 ~ 13

3 Yan Weidong( 8 L% },Li Dan{ZFt) , Rong Jianhua{ B4}, Yang Zhengzhong( ¥ ) . Chem ] Chinese Universities( 55 2% £ (L %% 18)
2002,23(2):330 ~ 332

4  ImS H,Park O O, Langmuir, 2002, 18(25) : 9642 ~ 9646

5 Holland B T, Blanford C F, Stein A. Seience, 1998 ,281:538 ~ 540

6  Subramania G,Constant K, Biswas R, Sigalas M M, Ho K M. Appl Phys Lett, 1999, 74(26) : 3933 ~ 3035

7 Ni P G,Dong P,Cheng B Y,Li X Y,Zhang D Z_ Adv Mater,2001,13(6) :437 ~ 441

8  Yang Z Z,Rong | H,Li D.Chinese J Polymer Sei, 2003,21{2):175 ~ 180

9 Jiang X, Hermricks T, Xia Y. Adv Mater,2003,15(14) ;1205 ~ 1209

10 Miguez H, Meseguer F, Lépez C,Mifsud A.Moya ] S, Vazquez L. Langmuir, 1997,13: 6009 ~ 6011

11 Cheng B Y,Ni P G.Jin C J,Li Z L,Zhang D Z, Dong P,Guo X C.Optics Communication, 1999, 170:41 ~ 46

12 Busch K,John S.Phys Rev E, 1998,58:3896 ~ 3908

13 Velev O D,jede T A,Lobo R ¥, Lenhoff A M. Nature, 1997 ,389:447 ~ 448

14 Biswas R,Sigalas M M, Subramania G, Soukoulis C M, Ho K M. Phys Rev B,2000,61 : 4549 ~ 4553

15 Wijnhoven J E G J, Vos W L. Science, 1998 ,281(5378) : 802 ~ 804

16 Subramania G, Constant K, Biswas R, Sigalas M M, Ho K M. Synth Met, 2001 ,116:445 ~ 448

17 Yang Zhenzhong( ¥k .}, Qi Kai(F &), Liu Zhengping( A I ), Wang Lijun( EH F) , Zhao Delu{ B ) . Acta Polymerica Sinica( 5 53 F 2
#2000, (3):364 ~ 367

18 Vos W L,Sprik R, Van Blaaderen A,Imhof A, Lagendijk A, Wegdam G H.Phys Rev B,1996,53:16231 ~ 16235

19 Mei D B,Liu HG,Cheng B Y,Li Z L,Zhang D Z, Dong P. Phys Rev B,1998,58:35 ~ 38

PREPARATION AND MICROSCOPY CHARACTERIZATION OF 3D ORDERED
STRUCTURE OF POLYSTYRENE LATEX

ZHANG Hui’, ZHU Hong', TANG Qing’
(' School of Science , Beijing Fiaotong University, Beifing  100044)
(*® Institute of Process Engineering , Chinese Academy of Sciences, Beijing 100080)

Abstract A three-dimensional (3D} ordered structure was achieved by self-organization of monodisperse
polystyrene latex about 250 nm in diameter after being ambient dried. The stacked morphology was investigated by
scanning electron microscopy(SEM) observation. It is shown that the face-centered cubic(FCC) phase dominantly
exists . This finding presents a potential template for preparing an inverse FCC structure as a photonic crystal of full
band gap if the index contrast is higher than 2.8,

Key words Polystyrene latex spheres, 3D ordered structure, Preparation, Microscopy characterization, Photonic

crystal



