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Some Progress in the Study of Optical Superlattices

ZHU Yongyuan
('National Laboratory of Solid State Microstructures, Nanjing University, Nanjing 210093, China)

Abstract: Some progress of the investigation on optical superlattices in Nanjing University has been briefly presented
with a short retrospect of the history, which include: multiple quasi-phase matching and the coupled parametric processes,
application of optical superlattice in all-solid-state laser technology, integration of optical functionality, light scattering and
quasi-phase matching in the two-dimensional optical superlattice and quasi-phase matched Cerenkov radiation in the
waveguide optical superlattice. Some outlook has been discussed, including piezoelectric effect and photon entanglement.
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spontaneous polarization and ( b) schematic diagram of

the Fibonacci quasiperiodic optical superlattice
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Fig. 2 Multiple quasi-phase matching and the experimental
demonstration: ( a) schematic diagram and (b) trisec-

ond-harmonic experiment

3 AFBEBEELBESHAKRRPHINA

BEHE G 7l AR R B B, R TOL T
SR /N, e [ A OGO FOE U F 5T
Mot EXIROLHR HADUR R . R KEUN.,
PRBUNEE A

T AR B0 R BR S S RO & 9 it a5
BRI LANX o TR BOR 9 K R Hh T X AN [ i B
FALHOCR TR, Hh AT B A | s
SOE, TR TR A L, Tt IR (1.3 ~
1.6) pm BEZLAME, DR T RS i i v it
AN, DU MBOLR R A RERI R A0, dnfa i 5T B
AROCARITE B, CRCRIEAR . St M
FEGEARF IR SR R, R G 27 b ot it
FIRAR A — R R IR AR

BT 45 X fk 2% 31 B He LiTaO; 1A i 56 27 2 Ji A
WACHEPEIEAT TIPS, fEdcEERt b, kit
Lt LiTaO, # ff A% V5 D9 38000 R Fe e g 1F, i 4% 141,
Zr . RO RIS = A (I D) BOGASEERL,
KB

ABATAE S350 R T PR AN [ 19 7 S8 A Rk BT Ot
SFRASAR ST SR, S RO R RN
B NG I W WO B8 O R BB IR, B Bk ok

1342 nm#l 1 064 nm, A 1 Bt 2% 8 A% 5] i 52 20
1 342 nm R AE5HR =550 LA K& 1 064 nm AYFFAT, 15540
B RN /51 £S5 e o S S TS 23 s LM B B O
PRI SR VAT, R TR KT 1 W s —
et OGO R R (WL 3) . 42 ROy R
532 nmff 400 FE G AL A%, il OPO F=
A 633 nm [fESE(L056) A1 3 342 nm (8, B
EIC SR E A= 4 459 nm G, R T KT
1 WG, HERSCERT 30% .

3 e SR A (AR AR B A 20, %
W= (DG 2SOt 52
Fig. 3 Prototype device of RGB all-solid-state laser by

using quasiperiodic optical superlattice

LLERE — A HOL AT HIR MO BoR, i 2005 4F %
FOt 2y b, HAS Sony 23 mIfE Hy AR 1 R B A9
SR RS - CHIBRAE T K S0 m, 10 m, A
HIE e fe s Bl T IR DRHE . LB =R O LU TR
1R L2 Y 3 BT LLAMEOL AR I 3 Pl v Aok
S fiE, hRBEVFAELZ ORI T 28 W YLDt
(669 nm) , 4.2 W FJ£&6 (515 nm) F1 7.6 W 5%
(440 nm) POERE T o TP O 2 R 2
HOERIAHPEECHE A, WIRTRIAE 1 Bt il i b [R5
2 IEARC RN i T

4 REFBREATAFIREEM

e ARGt S T, 20 B A B AR 2
., SETERFEEM A, S BT ML, T A
A 7 0 RO | S W B ) R
KIEEZ W), JEATRE N SAERERE %, Wik, WL
B, EEBRREGUR, LT R T 2R —
AT 5 Bk, et 2 50 ZAE L, T4
R FEL I B o PR TR AR AE AR B b R T E R
Fi o PR, RS R FE (02 A o0 3O B o i A7 4 1 L
HEEME X,

6 [ T AR K 1 Fejer™ 548 T A St
2 AL e B SRR, ISR SRR L A



34 Hh [ BRI 5529 %

REERIEAE, JFUEAT TAR N B SR SR . LR ST
o BRI TR B — 4 R PGl R, o
T S R, T 3 T A SR DR R, R R
EEARX AL, AL OCRIAT S sk £ . X T
AVEIEARYE, T A — e A, T5AR T L]
14 R A AR DTG TSR AP 0L 4 A

AT T — AN R, B g
Tt A BT, MEBOEHRE N B, 723500
TEGAE A di A% FP AR RIS, g LI s 1 ER R
O RPIR . BRI A B il 1 Y
B EaAE AR A LA R, T RURE T el ik AR
IR SR TIRE . AR, fhse 5 REET — 5.
FEFATH T b, Bt S CONFE A I,
SEMRIE R R, FORRE RS ik 4 FoR, 7050
MR AR R WA IR UM 10 AR A
AR RS b, REON 1A RE S IELIE

4 FITAR R SR D i 7 R I

Fig. 4  Schematic diagram of optical superlat-

tice for second-harmonic focusing
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Fig. 5 Schematic diagram of second-harmonic generation fo-

cusing. Within yellow box is optical superlattice with
red color indicating the second-harmonic light. With
propagation of fundamental light a long optical super-
lattice, second harmonic wave generates and

focuses gradually
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Fig. 6 The experimental photo of the dual fo-

cusing of the second harmonic
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Fig. 7 The diffraction patterns from different regions of optical

superlattice designed for dual focusing of second har-
monic: (a) experimental result and (b) simulated re-
sult. The marked reciprocal vectors are used for dual

focusing of the quasi-phase matched second harmonic
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Fig. 8 Two-dimensional optical superlattice; ( a) the

photo of the sample and (b) the distribution of

reciprocal vectors
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Fig. 11 Schematic diagram of the quasi-phase matched Ceren-

kov radiation. The white line indicates the waveguide

and the green arrow the Cerenkov radiation
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Fig. 12 Experimental setup for the Cerenkov radiation
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