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Generation of arbitrary terahertz pulse in non-periodically
poled lithium niobate
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Abstract: The narrowband terahertz (THz) generation on lithium niobate (LN) ecrystals with non-periodically poled do-
main structures was demonstrated. To realize THz pulse shaping, the optimal domain structures were designed by uing sim-
ulated annealing (SA) algorithm, for arbitrary preset frequency components and intensities of THz radiation generation. It
was demonstrated that this method is feasible in THz pulse shaping.

Key words: optics; THz generation; simulated annealing algorithm; poled domain structures; optical rectification; quasi-

phase-matching
PACS: 42.65. Ky; 77.80. Dj; 78.20. Ci

Ell

T

LA, B2 (THA) Y 7 1 9 2
T BRI AT 365 S F Ul = 55
R A THa S48 247 A 2 092, 10 R D
S R R TR LB R
FLHITIE. SHI0, THe PG TER S AR ELA
FEM TR, B BRI R
TR G ST .

5 #5 H#A:2010 - 08 - 30,1&[E] H#H:2011 - 01 - 25
EE&TH {5 973 Wi H ¥ B (2007CB310408, 2011CB308301)

EE® 0 5 (1984- ), L BRPEA, i AR UM R -= W) B R WP A

xuer19840608 @ 163. com.
* #IF4EHE : E-mail ;: yzhangenu@ gmail. com.

M TR D3 78 THz 4R ST B AT A 2
i L AR Z2AF 57 i ) R 2k L o R 45 44 b 1R, i il
AN P THz 38595, 91 U T 1 @R o8 %
R T JUAE R A BT IEI T — R A R T & 1
Vi G 3 L oL N N B o Sy O VA R o 1 A 2
JEIH THz JeoR ™. 7 3 T DA AR,
HR L R T A5 1 o e

TR BT B A THz SR ST, i B ik 42
WIS =4 THz PR ST RIG BE, BRI R R £

Received date: 2010 - 08 - 30,revised date: 2011 - 01 - 25

i, BRI SR b S e W 245 4 8 . R A M4 A THz 4. E-mail ;



222 4h 5 2 K F W 30 %

T4 AR AT A WO THz 3. Ho i, 7 v A0 43 DT i B2
AR H SR 235 4 S A 22 of SR A 45 4, o b 3 IR AR &
A T o SR A 2 R 1 B T R . AR
SCHRAR T T X Rh3RAG B4 45 (9 THz 3 i 05
W AEEAIA S R S AR SE T 0.5 S T
R ASEH THz 3% R s AR 7. 24
SRR A T B W45 4, ) 7= Az ELAG A ) R 2
A0 AR A5 (1) THz 3. 38 0 98 55 A [m] J B
525 L, 0 AT I A% AR AR R R 5 —
PRIUE I 2544 2 Fibonacei i i 48 2544, F ] Fi-
bonacci WEZE5 4 1 P i 21 AR 1T 7= AT B 28 AT
AR SR 9 THz 3. BRI b, B4 Hofh £ Ff
YA J 30 45 M 8 P of = 2B T RIS THz P 55 il 3
TR, 2488 THz 3 7= AR M WF 5, vl DLk 3™
A THz P I AR 5 a0 R 5 45 44 22 T8) £ 77 25 V)
K Z5. THz P45 55 A3 e IO 8 ik B R /N B F iy
AR 25 4, 0 002 100 A A ) W 45 # 52 ) THz 0% 5
SRS 53 AT

DL ESeTF 2845 THz I i 7= 2k 5o R # A 4% Y
B ARIRAFAEA L 22 Ak - v A A 25 F PR i) T % THz
PR AT IR BE , N BEXT THz i 17 AE R S T
FEi X THz P (a1 B, SCH A5 Ref. 12 A
RLRR 73 530 T X THz P AR I8 7 R T
BERLIR K (SA) B33k, nl AR W 1 THz 3%, [ ¥
BT Y SR R AR R 2 . Scrh il TR
TR SRR B LA BRAR BE 25 4, T 7= AR 75 2L THz
Ww.
1 ERES

ME 1 PR, 24— CREOEIT Z fl A S B
LA (CAnFRRR AR AR b, BT B AR el Ak
YER , 5ol ik b e AR 2t A 7= A S sk, ik
T AR A AR AR A, A 1 B R 4R A
L3R FEAEAT RN o B R 2R E

P (5,0) = ad(:) [E,, (2,0 + D, (2040, (1)

o/

fii 41 77 17
KR

16 75 17

K1 RENEOE A B ABE R 5 LN ik L
Fig.1 A femtosecond laser pulse propogates through a poled
LN crystal along Z-axis
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Fig.2  Four different domain structures of LN crystals and the
corresponding generated THz spectra
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