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Abstract 

Strong optically pumped laser action excited by a TEA carbon dioxide laser has been obtained from monofluoro-acetylene 
in the 560-610 cm-’ region with outputs of up to 25 mJ and superfluorescent operation readily achieved without optimisation. 
These result from excitation of a combination of the two bending modes v4+v5. Laser action was also obtained with 9 pm 
excitation of the v3 C-F stretch, on a difference band terminating in v4, with similar properties. Lasers of this type are rare. 
As well as being a potentially useful laser source in a region sparsely populated with good lasers, the results are of interest in 
the context of on going investigations of the spectroscopy of HCCF. Most, but not all lines are assigned. Very weak, erratic 
laser action was observed from chloro- and bromo-acetylene. 

1. Introduction 

Optically pumped lasers operating on vibrational 
transitions are one of the few convenient, powerful 
sources in the 1 l-25 ,um region. In contrast to the 
very numerous far infrared lasers operating on pure 
rotational transitions, for which hundreds of molec- 
ular species and thousands of lines are known, rela- 
tively few such lasers have been reported. In addition 
to their intrinsic interest as sources of coherent radi- 
ation in this spectral region, laser studies can provide 
additional spectroscopic information on the molecule 
concerned. In particular the simultaneous observation 
of the pump frequency (normally accurately defined 
by the pump laser wavelength) together with the ob- 

’ The experimental results reported were obtained whilst the au- 
thor was at AEA Technology, Culham Laboratory, Abingdon, 
Oxon, OX14 3DB, UK. 

served output frequencies frequently provides unam- 
biguous identification of the levels concerned. 

The monohaloacetylenes fluoro-, chloro- and bro- 
mo-acetylene, have pump bands accessible to the car- 
bon dioxide laser which are suitable for vibrational 
transition lasing. The spectroscopy of fluoro-acetylene 
in particular has been very extensively studied in re- 
cent years as an example of an asymmetric linear 
model whose ro-vibrational spectroscopy can, hope- 
fully be completely understood in considerable detail. 
There has previously been one report of far infrared, 
pure rotational lasing in HCCF pumped by a cw laser 
[ 11, on just two lines, one pumped by ‘*C”O2, but 
vibrational transition lasing has not previously been 
reported. 
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