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Abstract

Cascaded third-harmonic-generation is realized by second-harmonic-generation (SHG) and sum-
frequency-generation (SFG) successively. It can be realized with one monolithic periodically poled
crystal at the same temperature. The theoretical and experimental study about this kind of me-
thod was introduced in this paper. Through Sellmeier Equation and phase-matching condition, it
was found that the poling periods for SHG and SFG are both related to fundamental wavelength
and working temperature. The poling periods can be determined after confirming wavelength and
temperature. According to our calculation, a 440-nm blue laser was realized by cascaded third-
harmonic-generation of 1319-nm laser with a 40-mm-long periodically poled lithium niobate
(PPLN) crystal where the working temperature was 55.5°C.
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1. 5|

WO RO T — AR, BIERBENAAE . AW E RN, BARR, KT
J A5 IS LA St i b A U T B[] [2] [3]e ARZ AR B SRS O BOL R H I T-BL,
— MR B AR N IR IO, AR R E L m M AR REOK, B H BRE S
AR A] . I B AR AN SR AT RO — TR EAEAR(SHG) . FIAT(SFG)id 2. X T 400 nm~480
nm B EE G, UGB AE 800 nm~960 nm YU FE NI, TS — IR LR AR e BLIE e
B4 Nd:YAG 7= 1] 946 nm S, RS AEA 7 20sE I 473 nm #556[5], Nd:GdVO4 7=4: 1] 880 nm ¢,
A AT S P 440 nm B56[6]. 1319 nm. 1342 nm A4 B G 5 4 A5 A S AR SE L B ek e, B
IR A7) [8]. LI ARLR AT AR e, R F AR R M A ke 7 AR AR SR I 8 o X T =l R R (LBO)+
IR AR (KTP) . B-TER DL (BBO)SE AR LM fivfds, 75 ZE3d e A B AR AL T I BR324 A DG e i 7 =6 2 A
PLVCHEC AT SRR LR PEAT R AR [9] . 1% 77 T A% HEARF 2 77 1R DI B e i, 4R AE — AR5 1 AR IR
AAE TGRSR AR B B R AR 2t R A, X BRI T AR RS b R e . X T A AL IR 7 5, R
MRS A R D CAE IR LR S AR AL SR, xBTS 38R0 2 B, P AR B ARE, o PR AR e itk i 46 2
Ko AR U ECH AR JE AL A S B AR 2R AT R AR M, 39 b mT DUR P A A 1 e KR 2R 1 R AL
M H AL P AR B AN [10] [11] [12]. 46, LBO. KTP. BBO £ ik fE el gt = it # b, 540
FOARFT TG A7 B B VU ACIR BEAN — R, 75 ZER R R o T SL B 5 AU A2, 1 ELSEE RS A, RIS
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PPLN fafhtatlirfed, aiAdri 2R E SHKImE. aAm Sellmeier 77241 ~[13]:
a,+b,f +a4+b4f—a12
R L (6)
f =(T —24.5)(T +570.82)

IRERESHK 1, RSG5 327 3CHR 13,

ARO)F A N, BAL pum, TONEE, #A2°C.

RER A SOIRE R A = 2, =24, , SRR 2, =22, =34, , #CFFE M Bl Ab o] 2 i
HIRPOCPAHT R A=A(A4,T) . LLPPLN FiAkSEI 1319 nm = fe5Uu 6, 15550 A0 ] 301 5 A0 8k A
JAIRS IR EE o R 1.

n‘=a +bf+
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Table 1. Parameters of Sellmeier equation
= 1. Sellmeier 5125

Parameter ne (5% MgO doped)

a 5.756

a 0.0983
a 0.2020
aq 189.32
as 12.52

a 1.32x 107
b, 2.860 x 10°°
b, 47x10°®
bs 6.113x10°®
b, 1516 x 10™*
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Figure 1. Relation of temperature and poling period

B 1 RESREEARNX SR

e TARIREE S, R Ak 8 H -5 FARAR A R HA R TR s o 7E3EE T/EIRE 30°CH, 1319 nm 545
T 7 A AL R 30 13.0 um (m = 1), FSGARALE N 12.4 yum (m = 3).
3. XWHERE R

TERE AL IS, RIS mm K EE 5 35 mm AR EE, &K 40 mm ) PPLN SR HE T S256 .
IR E A 2, RHFOLE Q, IMIRHIH, 45° B 1064 nm 3Ry, Wil A EBUK AR &
BE PPLN fifk, S aisifs, Wh. 406, BID6SE.

HEAESEE T, 1319 nm G HE A 400 Hz, fik9E 110 ns, JeHRE M7 =1.81, M7 =265, HBEHIE
HARAEL T WA B S N 0.406 mm (x) 5 0.4965 mm (y). EFESEIHA 530 mw, TAEIEE 55.5°CH, 15
B 7 e 2.4 mW EIEDBEHE, IR Z0GThE N 147 mW. SEIGIIE: T IEAOE NS RSB BT I Th R LR
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Figure 2. Experiment setup for third-harmonic generation
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Figure 3. Diagram of relation between match-temperature for SFG and conversion efficiency
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