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Abstract 

The reaction of laser excited Ba ( D) states with nitric oxide is 
presented. BaO product is not detected, although the channel is 
thermodynamically open, and instead chemiluminescence is observed. 

* Experiments which suggest that radiative recombination, Ba + NO + BaNO 
•+ BaNO, is the observed reaction channel will also be presented. 

* Work performed under the auspices of the U. S. Department of Energy 
under contract No. W-7405-Eng-48. 
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The technique of crossed beam chemiluminescence has been used 
previously in studies of the reactions of ground state barium atoms with 

1 2 3 halogens ' and oxygen . In these experiments it was found that, in 
addition to BaX (X=halogen) or BaO product species, two body radiative 
recombination and three body processes were also responsible for the 
formation of electronically excited triatomic products capable of chemi-
luminesc'ng. Using the same technique, we have studied the reaction of 

3 * 
laser excited Ba D states with nitric oxide to form BaNO . Even though 
the reaction channel to BaO is also thermodynamically open, no barium 
oxide is detected. 

The experimental apparatus is a "beam-static gas" arrangement in which 
an effusive beam of barium atoms enters the differentially pumped inter--5 action chamber which is held at pressures ranging from approximately 10 to -4 2 x 10 torr. The barium atoms are excited with an optical parametric 

3 - 1 3 
oscillator to the P, level at 12636 cm which decays rapidly to the D 

1 * ^ ^ 
manifold of states near 9200 cm" . Although the reaction Ba ( P or D) + NO 
•* BaO (X i) + N is thermodynamically open, laser induced fluorescency 
of the reaction products reveals no detectable BaO product (BaO is readily 
detected in the same apparatus when the reaction Ba + C0 2 •+ BaO + CO is 
studied. Instead, a photomultiplier (RCA 8575) placed near the reaction 
zone detects chemiluminescence which is not present when the nitric oxide 
is removed and/or carbon monoxide is substituted in its place. Low 

o 
resolution emission spectra show the luminescence to be centered near 5000 A 
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with a spectral width on the order of a few hundred angstroms. Also, 
the integrated chemiluminescence intensity is found to be linear in 

-5 -4 
nitric oxide pressure from approximately the 10 torr to 2 x 10 torr 
range. These facts are all consistent with the formation of BaNO via 
radiative recombination and the resulting luminescence arising from the 
electronic transition in the barium pseudohalide moderate resolution 
emission experiments on the chemiluminescent spectrum are in progress. 
Also, more detailed measurements on the density dependence of the reaction 
are being performed in order to distinguish between the two body and three 
body contributions to the reaction. 
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