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Recent advances in the deveiioi:•m•ent 
gle-mode III-V diode laser 
offer the possibility of using cw 
as pump sources in difference-frequency 
generation (DFG). Because of the small size 
and low power consumption of diode la
sers, a robust, portable diode laser based 
DFG spectrometer suitable for 
environmental and 
be aesi:gnea. 

The generated infrared power of all
diode-laser DFG sources has been limited 
in the by the relatively low input power 

from commercial single-mode HI
V diode lasers. 1 One way to increase the 
DFG output power is the use of optical 
semiconductor amplifiers to boost the out
put power of the diode lasers. We dem
onstrated difference-frequency mixing of a 
high-power GaAlAs tapered traveling-wave 
semiconductor amplifier with a cw Ti:Al20 3 

laser in a 45-mm-long crystal cut 
for type I noncritical phase-matching (Fig. 
1). The amplifier was injection-seeded by a 
single-mode index-guided master diode 
laser. As much as 47 µW of cw infrared 
radiation and 89 µW of pulsed infrared ra
diation, tunable near 4.3 µm have been 
generated 2). Alternatively, the DFG 
conversion can be increased 
taking advantage of high circulating 
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Fig. 1. Experimental setup used 
to mix the outputs of a GaAIAs tapered 
amplifier and a Ti:Al20 3 laser in AgGaS2 

cut for 90° type l phase-matching. The 
amplifier was seeded by a cw single
mode master diode laser. 
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fig. 2. Generated infrared DFG 
µrn power as a function of the 

amplifier power incident upon the crystal 
with cw and pulsed modes of operation. 
The Ti:Al20 3 laser cw power was fixed at 
300 mW. 
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chopper 

wave 
an cavity diode 

laser tunable around 800 nm, 

field inside an external 
ment or in one 
cavities, report on the use an 
enhancement built around the non-

to resonate 
As the in
nonlinear 

process scales with the 
and pump powers, 

enhancement of power 
increases the nonlinear conversion 
ciency, An extended cavity GaA!As diode 
laser near 800 nm and a compact monolithic 
Nd:YAG laser at 1064 nm were used as the 

DFG source are dis-
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