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A CO, lasing medium has more than 100 vibration-rotational transitions in the
range of 9-11 wm. In general, a diffraction grating is used as one end mirror of cavity to
select individual transition. The output originates from the zeroth-order reflection of the
grating. Such an arrangement only provides low power output of typically several watts.
G. J. Ernst et al. proposed an out-coupling device which is equivalent to a Fabry-Perot,
where one reflecting surface is the 36 9%, reflecting germanium flat and the other one the
grating. The other mirror of the cavity is still total reflecting mirror. The output also
comes from the grating. A total of 144 transitions with maximum output power up to 15
W. However, this arrangement can not give high output power for high gain transitions.
Were optained. According to the proposal by G. J. Ernst et al., we used a grating and an
appropriate high reflecting germanium flat as one end of the cavity, which forms a high
reflecting dispersion device, a partially reflecting germanium concave mirror as the other
end of the cavity. An inexpensive common glass substrate grating was used to obtain
maximum output power up to 80 W of single tunable line. And the grating was not
damaged at all. Moreover, since the output does not come from the grating, the output
can maintain definite direction and location without any auxiliary mirror during the
tuning. The total of tunable lines depends on the parameters of the compound cavity.
We obtained 30-40 lines within the high gain range.
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