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Non-Collinear Quasi-Phase Matching Harmonics in Nonlinear
Photonic Crystals with Highly Symmetrical Superlattices
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(' Faculty of Science and Engineering, Communication University of China ., Beijing 100024, China)
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Abstract By using quasi-phase matching technology, series of non-collinear harmonic pairs in more than five laser
wave bands are realized in one piece of LiNbO, nonlinear photonic crystal with two-dimensional dodecagonal
superlattices when the laser wavelengths vary from 930 nm to 1307 nm. With the input fundamental wavelength
decreasing from 1118.8 nm by nearly 52 nm, a pair of non-collinear green harmonics always exist except for one
collinear harmonic for 1081. 4 nm. More than three pairs of yellow harmonics appear on the screen at the input
wavelength 1234.5 nm. The distance between pairs of red harmonics increases from 3.5 mm to 5.5 mm with input

beam changing from 1306.1 nm to 1302.6 nm and the non-collinear harmonic spots look like triangles.
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Fig. 1 Optical micrographs of LiNbO; nonlinear photonic crystals with dodecagonal superlattice.
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Fig. 2 Diffraction pattern of two-dimensional dodecagonal
superlattice structure

screen

OPO nonlinear J— o
(3 ns, 10 Hz) photonic
crystal

| 5.1 cm

3 A i N A 5050 % T P R )
Fig. 3 Illustration of the measurement devices for
non-collinear processes

Xof T e X R 45 AL 1 8 IR PR A A L BE R S B
SFREMROG R 1238, 8 nm fig jm R0 A8 114 28 v A oz DT
e F 40, K A 619. 4 nm., %A% 45 O R RS
HR OB Ry 700 B A 45 T IR 8 W U/ B
A AE L L e g 25 . b, 00 T B X3 52
Bdhi . GG 1237.5 nm W, JE 3L 2k A £
D AR AT o 40 000 38 5 A SRS O 8 X B A = /0 A
XOCEE W 40 P . HF BRI T 0. 5%,
3X 2 B A S 2 A A D P S R b R 4B 5 %
It (18 R BB T 5 AR A o I e 5 AT O R T
XS [ BE 0028 9 mm A1 18. 5 mm, 4k 2Lk /N A ST
TGP G AG G WK Ty 1234, 5 nm I, i %5 b
A ZXOEHE H P R FE T O 1 =X 18] BE 43 5

9 5,11,19.5 mm, 2 X5 550 B [R] B 5 A7 5 B
T T S SR AR A ) e BE X AR . dn AL 4
(b) 7 5 3T vp O IR A A 52 B = M . K
S SR . 33X AT RE S R OG K TE O R 1Y K A
ARl P 2 o A A7 DG 1) R R 9 A R A DR 2R AL W] A
FEALR . FEXT Ak )\ A 25 A R, R B
B R0 VO B Al e 2 o A AL DT C 2ok A L AN AP IO R
Ml S 2 0 A2 T 7= A R RO BE R A RS,
Ah B A Ca) B R 0 RSSO BEXT 5 R 4(b)
LT ) 5 406 B 1Y) A= R A 2 [] — X 48 B %
i AN A Z A TE TS [0 BT JE St 2 i A 4
DE g i A 0 A [ o o AH A7 DT BE A9 2R i Bt Ak = ko —
2k, — G RFETME .

B4 AS ) A A K 1 e o R 3 DS i
fESRE . (a) 1237.5 nm;(b) 1234.5 nm
Fig. 4 Non-collinear orange harmonics at different
incident wavelengths. (a) 1237.5 nm; (b) 1234.5 nm
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