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Generation of permanent second-order susceptibility in lead-silicate glass
fbers was reported in [1]. High-efficiency photoinduced second-harmoanic
generation (SHG) in lead-silicate bulk glasses was observed in {2,3].

We report here measurements of photoinduced SHG efficiency for lead-
silicate glasses. Dependencies of photoinduced second-harmonic :.zeration
efficiency on PbO concentration and third-order nonlinearity are observed
and interpreted on the base of photovoltaic model.

The experimental setup was described in [3]. Schott and Soviet standard
lead glass samples were studied. Samples were prepared with 720mW of
pump (1.064 pm) and 1 mW of seeding (0.532 ym). Preparation time was
1.5 min and saturation was not completely achieved in samples with low PbO
concentrations. The reading pump power was 500mW. PbO concentrations
of the samples were measured by scanning microscope JSM-840, It was
found that Soviet standard glasses contained several percents of rare-earth
and transition dopants.

We observed some deviation of measured values of the photoinduced
second-harmonic (SK) signal P,, for Soviet standard glasses from those for
Schott glasses with the same PhO concentration which was probably caused
by dopants. Using data from [4] we calculated x(* values for all the in-
vestigated samples. It was found that the dependence of PX/? on X3 is
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approximately linear at lower values of x(®) in accordance with photovoltaic

model (5] :
Pyl ecx® = x(a’ghﬂf,’, (1)
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where x(® is an amplitude of photoinduced second-order susceptibility grat-
ing, B is & component of ccherent photovoltaic effect tensor, o is photocon-
ductivity, J. and Iz, are intensities of pump and SH seeding, The decrease
of SH signal for glassea with higher values of x* can probably be caused
by phasemismatching because of the difference between writing and reading
pump intensities. It can be aiso explained by an increase of third-harmonic
(TH) intensity Ja, o I3 from third-harmonic generation that evidently
leads to an increase of conductivity oa, o Ja, due to photoienization by TH.
We do observe a strong decrease of relaxation time 7 = eeo/o of photoin-
duced SH signal in these glasses. Considering the following expression for
photoconductivity

g =0y + Tqu T Tdus \2)

where a,, o« I? and 03,  I», are conductivities due to photoionization by
pump and SH, one caa see from (1) that there probably exists an optimal
pump intensity, which is lower than the intensity used in our experiments.
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Captions to figures

Figure 1. Square-raot of photoinduced S11 signal I, versus PbO concen-
tration for Schott (&) and Soviet standard (3) glasses.

Figure 2. P;/* dependence on x( for Schott (A) and Soviet standard (0)
glasses.
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