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The crystal-length and acceptance parameters of SEG with biaxal crystals

LU Liang-ging, YUAN Xiao, LU Chao
(School of Opo-electronics Science and Engineering, Huazhong U niversity, of/Science and Technology, W uhan 430074, China)

Abstract: The crystal-length and acceptance parameters of biaxidlctystals KTP and LBO used © generate 589nm radiation
by means of sun frequency generation (SFG) of 1064nm and 1319nm lasers is analyzed According © the nonlinear wave-
coup ling equation of SFG, the exact lutions of low and high power eonversion are derived and validated in SFG On the basis of
the solutions, the relationship betveen power density and crystal-length is given Acceptance parameters of biaxial crystals are
derived and validated from phase matching condition of ‘'SFG by‘means of Taylor expansion The properties of non-critical phase
matching (NCPM) isput foard It can be seen that sum=frequency conversion efficiency could be increased with app rop riate
crystal-length, type- ILBO and type- TA KTP are'much better and NCPM can be attained for LBO at 32 84 C.

Key words: nonlinear optics; biaxial crystals—sum frequency generation; crystal-length; acceptance parameters, KTP; LBO;

temperature matching

NN

AL P A = 3 E R AR AR S 540 N

A ZEM S B IRGFSE TR EH AT 2T
72 AR R BR S YR TS BBl A TR A o O AR AR
KTPS LBO X 1064mm 5 1319nm 356 #1407 A&

589 nm H4 B I B (ML DT T 251 B 20T T RN 40
BT o IR0 S AR IS B e A B A A 2
OO 1 R AR AR 0 () R AR TR ) 2T
AHEEE S« AP RIEFSNR A T S
13 HHFIIIES A 1/ NS R R i 480 T B R s
file NG H T HOEAF RS AR ER KR,

EEUH - BRBAAZEESRI B E (10476010;
10676010) ; [ 5 /\ 7~ =3 RIR i 5 B o SR 06 = B v B I H
(20030502)

PEE R X RYE (1980-) 55 Lo M F

BRI MW e 5 SR A AT .
* JEIFBE RN o Edmail: xyuan@mail hust edu cn
Wk H # - 2006-04-05; W EIME s H 4 : 2006-06-16

et TR fob AR A (4 JBE R 3G 36 S 5 AR 67 DIC P
SEPFIE ARTT A5 OB ot AL E RIS 0T Y
FeVF St o [RIR 25 T OBU s (AR B 3B DR G 2% F
1HHOoon

BOGHAR 27 [ A48 JUDBUR b (AR AT Y
WREGTTREN -

dE, v, . .
iz n CdeffEZ Esexp (- Akz) (1)
dE, i, . .
dz  n, CdeffEl Esexp (- Akz) (2)
dE; _ I :
& " n Cdeff E.E,exp (iAkz) (3)

LA CHRBEURNL, O EZHHE B E, HETAL
WHIARIE | B A AR PRI B B (R Sk
FURIAR A 1, 2002 %6 A 63 BBIAR R 3144 S R
W), ny, Ny, ng AORT IR AE AR Lt SR H B BT
%‘3 y 0 (j:]_, 2, 3)79516/}5'25@;%2 y Ot = Xert /2 = (“i :
X &0 ) 12 A RARLNE REL, o, 0, 00 (i, j kA 575



% 31E 5B 3

X RSE U AR dh AR S A if S i 233

1,2, 31— AEENHESE ) N A GBS IO IE Y
WRBNT M BAL R x AR | % A A R IE LM
WAE Ak =k +k - k HHAGKELHTF K (j=1,2,3)
AW o A B SRR BRI .
BTSN 1 i P BB /NS
SRR FELME A A SO (st ) i h H
AR RE R ARSI N —EB7 . e BN
SRV A G R SR I | By 7 AR BRI G I 4
JE AE/NRSE T |, B B, #B0T LA AVE# 8 ik
WG TT RERT P I AT AR & R
dE,
dz
WA EE A L S B RS

- 3 - h)3
E, = A Es B, exp (Akz) dz =  degE B, L X
0Jnz C ng C

=24 LB, exp (A ka) (4)
N C

AKL AKL
5
2T &P | 2 (5)

XHEY sinc(x) =sin(rx) /txo B b E AT LTS Z
TR H S E T3R5
8L deff 2 AKL (6)

= ) L L sinc
N, N, Ng A3 Ceq 2n

e NEZMHE A | (6): U LLA H FE/NMILS 1
BUR FIAURCR SHNE YRR L F de” ARIE LG o\FE
AR EAEE s RE R AE AR LT AR S
MARECH 7 AkF# VIR AR » X ERXE)E 5
FIFPOE IR b BE AW /20 LA T2 (L&
). M2 n] LLA 2, 2 Ak BN, bR 2L
sinc (A KL /2m ) T FEARBR AH R A ATTIACH T FRARER -

1.0, v

0.9 :
&= 0.7
06
= 0.5
=04 _
~ i
Y02 e
()} | e
0.0/

sinc

2

Fig 1 Laser power density
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Fig 2 Distribution of three wave power in crystal
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Fig 3 The relation of laser power density and crystal-length
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Table 1  Acceptance parameters of SFG

LBO KTP
match-mode 1 oA 1B 1 oA 1B
acceptance angle A6 -L 335 518 585 082 184 088
/(mrad -an)  A¢ -L <16)0 )62 7.53 382 489 523
ANy A
acceptance wavel- 12 866 872 873 783 762 769
Al
englh/108m12 foeat k566 576 575 516 515 515
Mg »L 172 175 175 156 155 155
acceptance tamper-
AT-L 112 975 10 981 473 719
ature/ (€, an)
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Fig 6 Relationship betwveen input power and the reciprocal of extinction
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