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Fabrication of Multi-structure 2D Photonic Quasicrystals
by Using Single-prism Common-path Interferometry
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Zhengzhou University , Zhengzhou 450052, China)
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Abstract: A simple common-path interfering device used for large-area production of complicated photonic
quasicrystals in sub-micron scale was presented. The quasicrystalline structures were designed and their
diffraction patterns were obtained to prove the multi-fold rotational symmetry. By using the setup, all
kinds of quasicrystals with arbitrary complexity and rotational symmetry can be designed and fabricated.
Furthermore, ten-fold quasicrystalline structures were produced experimentally. The atomic force
microscope measurements and diffraction patterns reveal the long-range directivity and rotational
symmetry. The experimental results show that the quasicrystal has a diameter of 1. 2 ym for a ten-fold
lattice and 377 nm for a minimum unit. Compared with the theoretical data 1. 25 pm and 392. 5nm, there
is a difference of 4%. A good agreement has been obtained between the experimental and theoretical
results. This is promising for the investigation on photonic devices based on the photonic bandgaps.
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Holographic lithography

OCIS Codes: 160.5298; 230.5298; 220. 4241

0 2= CUVSESCING R SRR ¥ WX U SR G R L N Sp
T B AR AR S R R AR L AT SRR A Y O S ik

FILEF REF Rk e o F iR R 20 s g, B o) i o AR S PO e e R

T B A I B R BEAR DT AR O OO BRI BRI PR TS A R R AR SR TR

EETR:FEARPIES (No. 11104251) FI 5 45 F 6 HF 55 5 H (No. 152300410023) ¥ Bl
E—1EE IMNRL (1971 —) o 4% B+, FEHF SR T 10 6 T A S 2F. Email: iexhsun@zzu. edu. cn
YfEBH:2015-07-07; F A B HI:2015- 09- 30
http . // www . photon . ac. cn

1216001-1



e F

EE

- SR 220 o A5 0 T B A B R o A e ek o

2 ey T R S R TS A RORE B 2R ROR T AR S L
R RO 1 iy 7 S0 5 7 A B JLAF R 3
o4 B2 E BRI 2 R AT 5T AR O 1 B R
PR R 22 BR300 T W8 s e 4 B R %
IR A TG B ¢ 1 o8 11 58 T A B9 o 1A ) 30
BOM S M S F 22 BE R . TR AR 2 B9 0L 42 Bt 20 4
Arpr BB S T 2B R 2 AL A
SR BT ST O AT 20 AL BT W R O T
A 1R 7 3k LA R R A T R o A o o 119 I e L sk
SR L A TR GG = R O ) A — T
PF R G A — b o i 45 R S DU R 7 320 B A
B R g0 HRE A T T A R AT EL B A A
P CE R0 B4 380« 4 56 114 45 A B A B2 2% L o] 1 i 1A
E » 203 1 B 41 % R T R 0% A i AR ) 1 A R AR WA Y
RO 55 Ah s — Bl B U RE MV — b it 1 25 4 o 3 A
Jo B IR A B R TR B A M T AR SR — R AR
B 255 R I TR A 22 UK R DI 1 D 9 A A R TR B 22
AR SE R L SE R B R Dk S TR JRE AR
T RV fis 225 4 i £

1 BiERTHERSEHERIRIT

WE L PR P R 2Z 50— RO A S BB L
WA BB AT S 20 O O T ARG (= 4 48 5 = 36 ( Top-cut
SRREBD) A BRI AR b BRI T AN AT A AUE T K
FHER A RICETHWRR. 28 . E¥5HE
2 fib AR 25 4 . D i ARk 057 A AR T LA I S T 0 R A
PR 7 1) B AT AN A 5 R it K B 45 L E % £ T R O
T 5 ¢ 5 %) AF X A7 B A it AR ) R B o R

Polarization

h lat Photosensitive
orpnese pf ¢ medium
Beam-expanded -
system
Prism ~qRotary table

L :
A

P AN/

LN LA

.~ PR T - Dericm
Lop-cut triangular prism st

Laser

Bl 2REAETHLENR

Schematic diagram of single-prism common-path

Fig. 1

interferometer
ZREEPHEEICRREME NSRS K
SRR AR R AL T W e & ok
AR 22 I I E G X RR . Top-cut = #8540t F 3¢

BRC11,12,14 7m0 (8 top-cut 7S 8 85 BT 77 AE 1 & 1A 25 4
EGR] BRL 4l L T EL PR SR B T T B

88 5 i 41 W i 057 AR Aol 45 4 B 43 SR 4% O TR O B
J7 ) R AL AR AR ) 00 8 JE e A B T kY
gttt

I(r) = DEE, exp{—il(k,—k) + r])

AP E RO G BRI r= (o, y,2) AR AR ZS AL B
K.
X T R RG . (=12, R
k,=k(Ltsin ¢,0,cos @)

@Y

(2)
m=1,2, 5 5 5% X5 0+ — S A xR, 2 A E
e=0—arcsin (sind/n,. ). ¥ F Top-cut = HE R4, X
(OIS I=1~3. ki k, =k(cos[2(m— D n/
3]sin ¢,sin[2(m—1)n/3]sin ¢, cos @) ,m=1~3,fi &
p=a—arcsin(sina/n,). FH AKX TFHERE k=
2mn, /X, EIGCHUY S ASGHE K A 3T 55 %,
1.1 =Z=RTHEREN

XFFAE 1 R B =R B R G 0=54. 7 n, =
1.5 At A=355 nm LA X (D A1(2) i, 13 28 4 2 (a)
NS RUACE S TR ALE /R G5 e/ ¥
R A=1/2n,sin =319.5 nm. & 2(b) J& 4 =#%&
BREHBETWREA | LB o/4.2n/4.3n/4 J5 580
H 2.3 M4 ZINJES50 8 F e i x Ak vE s = AL

1
» N
X
N\ N
3 DO

| ZX
4// N

7 1 0 1 '

2

(3]

Y

X

=
n

/
/
N\

/><\\

XIX
7

|
[\

(a) Two-beam interference (b) 8-fold quasicrystal

W2 XOERTHEMRNEER
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Fig. 3 Different quasicrystalline structures formed by prism interferometry and the corresponding FT patterns.
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Fig. 5 Different quasicrystalline structures formed by prism interferometry and the corresponding FT patterns.
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