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A lmost all current results on ultrafast processes are de
rived from femtosecond lasers in the visible or near 

infrared. There is a clear need to extend the wavelength 
range of high repetition rate femtosecond lasers into the 
ultraviolet. Frequency doubling represents one technique 
for generating such pulses. However, until recently, the 
results have been far short of what has been achieved in 
the visible. 

Using the new nonlinear optical crystal Β -BaB 2 O 4 , near
ly complete recovery of the normal visible fundamental 
output power in the form of femtosecond U V pulses at the 
second harmonic has been demonstrated.1 Recent success 
in growing and fabricating high quality Β-BaB2O4 (BBO) 
crystals has enabled us to generate the shortest U V pulses 
reported so far, less than 45 fs at 315 nm. 1 

Measurement of high repetition rate uv pulse widths 
has also been a difficult problem. Cross-correlation mea
surement through sum-frequency mixing with the funda
mental femtosecond pulse is a possible solution. BBO is 
the only crystal that has a large enough nonlinear optic 
coefficient for phase-matched sum-frequency mixing in 
this spectral region. It is also an excellent candidate for 
intracavity frequency-doubling. BBO has, however, a rela
tively large group velocity dispersion that tends to broaden 
the generated femtosecond pulses and make pulse mea
surements difficult unless extremely thin crystals are used. 
A technique for polishing extremely thin (down to 55 µm) 
BBO crystals has been developed that allowed us to gener
ate extremely short U V pulses and investigate the depen-

Cross-correlation trace of a 43 fs UV pulse with a 49 fs 
red pulse. 

dencies of generation and measurement of femtosecond uv 
pulses on crystal thickness. 

The basis of our work is a dispersion-compensated 
mode-locked Rh6G-DODCI ring dye laser with the out
put coupler (normally 2%) replaced by a high reflector. A 
third intracavity focus is obtained by using two 10 cm 
radius dichroic mirrors in a " Z " configuration. A n ultra-
thin (55 µm) Β - B a B 2 O 4 crystal was used for intracavity-
doubling to generate the U V femtosecond pulses at 315 
nm. To measure the width of the uv femtosecond pulses, 
another ultra-thin Β-BaB2O4 crystal was used for cross-
correlation measurement between the generated U V pulses 
and the 630 nm fundamental pulses. The figure shows the 
measured cross-correlation trace. A pulse width of 43 fs at 
10 8 Hz rate with 3 mW per laser arm was obtained using 
49 fs sech2 red pulses. 

This technique can be appied to frequency-doubling of 
any existing femtosecond dye laser, thus greatly expand
ing the available wavelength range of ultrashort pulses. 
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High performance GaAs/AlGaAs lasers and detectors 
have been fabricated for the first time on Si sub

strates. 1 , 5 This important development establishes the fea
sibility of bringing together monolithically the electronic 
switching technology of Si and the optoelectronic technol
ogy of GaAs/AlGaAs, thereby opening the way to a new 
class of integrated optoelectronic circuits and to optical 
interconnect technology. 

Future ultra-high speed computers require denser and 
faster integrated circuits for higher throughput. Electrical 
interconnects have been identified as one of the main bot
tlenecks to a high speed VLSI system (the other one being 
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