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This paper presents a novel type of optically pumped molecular laser and its output properties which were
measured for several operational parameters. This optically side-pumped laser emits a sub-millimeter wave
and features a lateral incidence of the infrared pump light. The dimension of the fabricated laser is 640 x 190
x 185 mm?3 and is considerably compact compared to conventional, optically pumped molecular lasers. The
optically side-pumped laser, which operates on a CH;0H 119 um line pumped with CO, 9P(36), emitted a
power of 39 uW at a pump power of 13 W. Gain profiles, absorption efficiency and the reflection loss of pump
light in the new laser are theoretically discussed and compared with those of the conventional end-pumped

type.
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Fig.1 Schematic comparison between an optically end-
pumped (a) and a side-pumped (b) molecular laser.
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Fig.2 Schematic structure of an optically side-pumped
waveguide cavity (a) and its sectional sketch (b).
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Fig.4 A cavity tuning curve of CH;OH 119 pm line pumped
with CO, 9P(36). The pump power and vapor pres-
sure was 13 watts and 197 mTorr, respectively.
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Fig.6 Output power of the side-pumped laser operated on
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Fig.10 A schematic model for discussion on absorption ef-
ficiency and the reflection loss of pump light.
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Fig.11 Absorption efficiency and the reflection loss cal-
culated as a function of the incidence angle of pump
light.
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