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Phase matching of optical parametric generation in KTP crystal
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Abstract: The calculation method of angle phase-matching for optical parametric generation
(OPG) in biaxial erystals was presented. The angle phase-matching curves and their
characteristies of OPG in KTP erystal pumped by 355nm, 532nm, and 1064nm radiation were
calculated and analyzed. Our experimenls have confirmed the optical parametric generation
pumped by 532nm laser output, which is in agreement with the calculated curves for angle

phase-matching of type II in X-Z plane.
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Table 1. Polarization directions of “fast light” and “slow light” in three principal plares

Polarization dirsctions X-Z plane Y-Z plane X-Y plane
In the pricipal plane slow light (ep) i slow light (e;) fast light (es)
Normal to the pricipal plane fast light (ey) { fast light (eg) !I slow light (e)

Table 2 Sellmeier equaticn ccefilcients

Ay By C1 Dy Aq B,y o Dy
7y 2.15?4? 0.83723 - 0,04611 0.3171; 2.114;‘ 0.89188 0.20861 0.01320
ny, 2.19229 - 0.83547 0.04970 0.01621 2.1518 | o 87862 i qo 21801 0.0132}_'
n. 2.2:411 1.06543 0.05486 0.021405 2.3136 . _IEOE;[:; | ;5:3:-1531 0.01679
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Fig. 2 Angle tunning curves of flux grown
Fig. 1 Angle tunning curves of flux grown KTP KTP in X-Z plane (solid lines) and ¥-Z
in X-Z plane (solid lines) and ¥-Z plane (dotted plane (dotted lines) for type II process
lines) for type LI process pumped by 355nm light pumped by 532nm light, and the effective

and the effective nonlinear coefficients d,,, nonlinear coefficients d,g
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Fiz. 3 Angl:tuning curves of vx grown iMe, 4+ Angle tuning curveg of flux grown
KTPin X-Z plane (golid lines) and Y-Z KTP in X-Y plane for lype LI prozc:s
plane(dotted lines)ior type L1 process pumped pumped by 355, 532 and 1004nm light
by 1064nm, and the effective nonlincar respeclively, and the effective nonlinear
coxffcients d . aofficients d,,,
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Table 3 Effective nonlinear cocflicients of

KTP erystal in three prineipal planes

X-Z plane ¥-Z plane X-¥ plare
(=0 (6=90°) (6=50°
d:;zsl-ﬂi..‘
g (1 0 0
ors (1) (for 0<f<Q)
‘—dgdﬂ.iﬂg —dlﬁﬂiﬂgu‘l'
dgye (11 ~dy58inéd
1 (1) (for Q<g<<90®) - —dgg Cosd b

M, ¥ EFEAASERENTISXLEER

WRIRE 1~4 25 B M EE I KA dopy BHER, W T R BRI KA TEE P,

MWE LI~4 T W, THEE X-Z MY-Z FHAFBREGHERAEEFEZEE X 7 X-Y
P TH P IR T A4, X T 355 nm il 1064 nm FEM P AL, X -V 7 PR R H 2RE A AR
KRB AR BB, B 2L, X FERE WEEEE NN AT TAE X-Y VEM, THERR
T E R ER N, TEEX-Y PREANSFTEAMERNE, B X-Y FEAK doy B
(R#4), BRXFAFOLA, —BOF THEE X-Y PEA, Hil, THEEE X-Z2 MY-Z F

T PG 2 B

Table 4 Changes of d,;; in tuning ranges for three prineipal planes at pumping
wavelengths of 355nm, 532nm and 7064 nm

X-Z plane

¥-Z plane

X-Y plane

355 nm

5.5~7.5(pm/V)

3.4~6.0(pm/V)

6.3~T7.6(pm/V)

53&:mnm

5.0~7.6(pm/V)

3.0~6.1(pm/V)

6.2~7.6 (pm/V)

1064 nm

5.6~7.6(pm/V)

4.0~6.1(pm/V)

6.9~7.6(pm/ V)

4.1 FRi#iFE{H 365nm
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