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Abstract (Keywords: nonlinear optics,
phase matching, sum frecjuency generation,
optical parametric oscillation.)

Generation of high-power narrow-band deep
UV light by sum frequency (SFG) mn BBO
and LBO nonlinear optical (NLO) crystals
has been mvestigated in this project. The two
output beams of an optical parametric
oscillator (OPO) system were made to sum
frequency with the thud, fouwrth, or fifth
harmonic of its pump (Nd:YAG) laser,
respectvely. The visible beam from the OPO
system is tunable from 440 to 690 nm, and
the infrared beam 1s tunable from 730 to 1830
nm. The SFG wavelength (Ag;) of owr
concern ranges from 188 to 230 nm. The
experiment of SFG m BBO shows that an
SEG power of 77 to 144 mW can be obtained
for the tuming range 206 -230 nm, with a
conversion efficiency up to 23%; and SFG
powers of 9 to 20 mW can be obtained for
the range 195-206 nm, with a maximum
conversion efficiency of 17.5%; however, no
SEG signals were observed for the expected
region 188-192 nm. In contrast, SFG in
LBO was limited to smaller regions and the
conversion efficiency is lower than in BBO;
however, an SFG power of 30 to 270uW was
obtained for 187.7 nm <Ay <190.6 nm, with
a maximum conversion efficiency of about
1%. Owr analysis indicates that the SFG



efficlency 1s mainly dependent on the
effective nonlinear coefficient of the SFG
crystals, phase matching conditions, and the
quality, intensity and spatio-temporal
overlap of the input beams. It is noted that
when the SFG power 1s lugh and 1ts
absorption by the NLO crystal is significant,
variations of local temperature may give rise

to changes of phase matching angles and an
asymmetrical distribution of the SFG power

versus detuning angle.
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