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Abstract The method to stabilize the second harmonic generation (SHG) using type [l phase matching is put
forward. The theoretical and numerical analysis has been done. Numerical simulation on type [l phase matching
SHG course in KTP shows that when the fundamental frequency (1lw) light is incident in the SHG crystal deviating
the optimal polarizing angle, the second harmonic output (2w) intensity changes periodically with the length of SHG
crystal length increasing. With this kind of periodically changing, when input lw intensity fluctuates, the output 2w
intensity curves converge at a certain value of the SHG crystal length. At this point the fluctuation of output 2w
intensity becomes much smaller than that of the input lw intensity. With the deviating angle being confined to a
certain value, when the input lw intensity increases, the required nonlinear crystal length to stabilize 2w intensity
decreases and the energy conversion efficiency does not change. With the input lw intensity being confined to a
certain value, when the deviating angle increases, the required nonlinear crystal length to stabilize 2 intensity also
decreases and the energy conversion efficiency remains high.
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B SRMERIBERSER T E.

T R E R RS R A R, BRI
JIREA 15% MR, X BEARR K A G5 ER
JE% 400 MW /em® , 8 15 % Y55 68 R 5 16 R
PL 400 MW /cm® Ry 3 #E 35 57 )6 58 & 4 B & fk
+7.5%,0 M —7.5% =FEN. Bi&A S HIEMA
H 45, B E T ER = AE O A SR AR
W6 KTP £5 55 g iR K BEARfb i 2k, i 2 s . A
A DAE SRR AR AR L, R0 5 SR B AR A
A B AE SUIC B B SRR X . X B A 0 )

KTP crystal length when @ intensity flunctuating 15 %

AR T AR E T TR MRS REE
SRS [ o (A B A = o 56 01 58 B A 2R 14 T A
AR R B R B K 2 ME, PR IR 2 ME B A SIOG R
EAG R O B AL B A AR A R B K S R AE N A
kAR A RN RRE R . TFRES R M
K 3 s, 4 KTP Gi&KEH12. 075 mmbf, {55
a5 B A B /NVE AR RA 3. 26 %0, /N T RSO 5R
B R 150, MR W od RF MR oL R OE R
371 MW /cm” , i 97 3% 4 3 R 35 92. 75 %, i LA &l 2
A 3 KRBT REA A 11 284007 VT e S5 I A 8 5 A
o

A K 12. 075 mm K KTP &i&, X FHSH
pn iR AE K 20U RN ESE . (Bl TR S R 7
TEE B AT 5T S RN » 76 B RO 2 AR A A8 R,
S AS ARG IR 3 T B 2R 22 5 T LA A o R K B R
KB AW m >, BT LU AR I AR b 2R AR IE
— B R SR AT B R RT BB Hb A A A A
A RATR P ik AT ek SE AR R A S BT R
KR, —MEEHBRBERERIFHZMET, R0
B H 38 A S 35 40 0 8 5 — R R SR AT O A B R iR
Te] 5 A b A 285 B A A SRR 4R O 1)

K 4 BoR T EAOE A5 MR AR AT E DL
PR M 200 MW /cm?® 25 46 3] 500 MW /cm?® Bt %y
HIH — A A0 B 26 . W Rl B A 59 585500 58
Ry 3G I, B A L R 26 R U8/ . B U ET DA AR A B
B A EAT R B A3 0, S BLAR E AE A H T R
mm R K B SEh . AR T UL R &SRR E
AT AT EREE 4 BIER +7.5%,0 1 —7.5%
Bt % A i ' 5 B o A K B Y R A i £, 3 A A
A OtRR EEHFHET AT ITE. SR TR L. &



316 H 5|

1Al H S ZP0E AS W AR A S B, BEE A G &0
56 J3E B3 0, ST BRAG R A5 A0 H BT R B AR TR AR
JBE Wi /I 5 T o /MBS H AR AS AL L P ARG R R R
ANAE . BT LA T /N R AR AR A B AT R 14 A7 A3
R, B AE % 2= T B R B3 R A ST B SIOL R L

B A S B 53 6 98 B [ € O 500 MW/ em? , T KE
Fe e A Gt 3% 7 160 7 R i B B A A B O 4R 7
Bl 5Ca) B THm B A 6 (B S 3 50 M Ik A 5T A
5 AEA SR IR M Z B B9 22 06) 70 5 8 —0. 47,0, 4°
i A AR A B 4%, B B AT WP R M 2R SE 2
Ao T LA AR A S 7 1 R R Al S e A A S A
A% T 16 B, 475 45 HH R0 R 5 (W B A 0 48 W (EL R/
I, M5 HIERTR,

# P 34 %
1.0 =~ —
£ 0s) | VA ;
2 g Vi X
E / Vil
£ 0.6 Y x ”
g VY
E 041 —200Mw/em’ | ;f%f
S -~ 300MW /em | ;; i
Z 02 ~400MW/em iy
- 500MW /em™ {if 1
IR'ER
0.0 . T— TR
0 4 8 12 16 20
Length of KTP /mm

B 4 FO6R BE AR A i A7 A6 38 B BE
R A B 078 1 T £

Fig. 4 2w intensity curves with diffetent » intensitites

1 FTAERABEFHTREGHHHSH

Table 1 Parameters of stable 2¢ output with different @ intensities

w intensity Minimum fluctuation

KTP length for

Intensity of stablest Conversion ratio of

/(MW /cm?) of 2w /% stablest 2¢ /mm 2w /(MW/cm?) stablest 2¢
200 3.26 17.075 185.52 0.9276
300 3.27 13.945 278. 20 0.9273
400 3.26 12.075 371. 06 0.9277
500 3.27 10.8 463. 88 0.9278
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Table 2 Parameters of stable 2o output with different @ incident polarizing angles
5/C) Minimum fluctuation KTP length for Intensity of stablest Conversion ratio of
of 2w /% stablest 20 /mm 2w /(MW /cm?) stablest 2w
0.1 1.85 5.575 426.71 0.8534
0.2 1.70 4,995 418. 67 0. 8373
0.3 1.59 4, 660 412, 89 0. 8258
0.4 1.51 4,425 408. 07 0. 8161
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