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A theoretical comparison is made between the parametric generated light in type I and type 1T KDP by a spectral

broadened light pulse.

In KDP and its isomorphs there are two types of
phase matching for a three light wave interaction
—called type-l and type II [1-4]. In type-I, both
pumping beams propagate as ordinary waves, while in
type-II one beam propagates as an ordinary wave and
the other propagates as an extraordinary wave, In
both processes, the parametric generated beam propa-
gate as an E-wave., Recently, type-1I phase-matching
has become increasingly more popular than type-I
phase-matching for second harmonic generation
(SHG) because of its increased conversion efficiency
and larger phase matching acceptance angle. The pur-
pose of this note is to theoretically compare, in type-I
and type-I, the spectral background produced by the
phase matched mixing between two spectrally broad-
ened non-collimated waves in KDP centered at 1,06 u,
Such spectrally broadened light {5] is commonly
produced upon the passing of intense picosecond
pulses through glass amplifiers. We show that the spec-
tral content of the parametrically generated light
depends upon the type of KDP used. Thus, this has
important impiications in laser fusion with SHG
beams.

For simplicity, we will assume that the parametric-
ally generated spectral background is determined by
collinear phase-matching between beams in the crystal
at Ay exactly at 1.06 pand \,, a wavelength within
the frequency broadened width, of the 1.06 u beam.
The parametrically generated wave, A5, is determined
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by the conservation of energy and the phase matching
angle, 8, is determined by setting the momentum mis-
match, AK, equal to zero. The calculation of A3 and § -
to be presented is important for the understanding and
control of the spectral background produced by param-
etrically mixing two waves in KDP.

In type-I we determine A, and § from the collinear
phase matching equation:

AK = K3n§(0) — K3n3(0) — K1n3(0) , (1)

where ¢ and o stand for extraordinary and ordinary
waves respectively. A plot of this calculation is shown
in fig. la. From the curve of A4 vs. § one obtains

(A0/AN); =0.0058 °/A . 2)

In type-Il A5 and & are determined by the following
two phase-matching equations:

Case I:

AK = Kan3(8) — Kon5(0) — K (n9(8) , 3
and, Case 2:

AK =K3n5(0) — Kan§(0) — K,#5(8) . 4)

The two cases arise from the twe ways mixing occurs
between ordinary and extraordinary beams. The results
of these calculations are plotted in fig. 1b. From the
curve in this figure, one estimates that

(28/AN = 0.01°/A (5)

. We can now conclude that

(A8/AN)f; = 17(A8/AN); . - ®
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