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Experimental results on the VUV photolysis of pure 
CO ices at 10 K have been obtained by employing a narrow 
bandwidth synchrotron radiation light source at the National 
Synchrotron Radiation Research Center, Hsinchu, Taiwan, 
and a microwave-discharged H2 flow lamp at the National 
Central University. The latter source provides the HI 121.6 
nm radiation and H2 molecular emissions in the spectral 
region between 135 and 145 nm, sharp band in 145-155 
nm, and very broad emission bands in 150-300 nm. It is 
known that the photon flux and the spectral distributions of 
the microwave-discharge lamp strongly depend on the 
operating conditions. Different experimental results on 
photolysis of ice systems at low temperatures have been 
reported by various research groups [1-7].     

  
In this study we have used pure CO ices as a case 

study and have measured the production yields of photon-
induced chemical products and the destruction yield of the 
parent CO molecules using Fourier Transform Infrared 
spectrometry. The features observed in the spectra of the 
Difference of the FTIR Absorbances are due to 
absorption features of the photon-induced chemical 
reaction products in the ices and the depletion features of 
parent CO ices. The absorption features of the photolyzed 
products have been identified as the CO2 and isotopic 
13CO2, CO3, C2O, C3O, and C3O2. 

 
We have confirmed that the H2 molecular band 

emissions in the microwave-discharge lamp indeed 
contribute to the destruction of CO and the formation of 
CO2 and suboxides [5]. However, our measured 
production yield for CO2 at 121.6 nm is an order of 
magnitude smaller than that reported by Gerakines and 
Moore [5], in which a “broad band” photon source was 
employed in their measurements. The results reported by 
Loeffler et al. [1], who used a very low H2 pressure in 
their discharged lamp, are in reasonable agreements with 
ours. Ours synchrotron radiation data are determined by 
utilizing a monochromatic light source, which provides a 

spectral bandwidth of 1.1 nm at 121.6 nm. Our results 
obtained by using the microwave-discharged H2 flow lamp 
show dependence on the various combinations of H2 
pressures and the optical windows used. A detailed 
description of the results will be published shortly. 

As demonstrated in this study, the future work on 
photolysis of cosmic ices in the VUV region should focus 
on monochromatic measurements [7]. Such data are 
required for an accurate modeling of cosmic ice 
photochemistry. Further, the intriguing ice 
photochemistry deserves further investigations in order to 
improve our understanding of chemical evolution in 
cosmic environments. Data obtained by the VUV-UV 
photolysis are particularly relevant to the icy planets and 
icy satellites, comets, meteors, Trans-Neptunian objects, 
and interstellar grains.  
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