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More than 60 interstellar complex organic molecules (iCOMS) have been identified in 

different interstellar environments including star forming regions and cold dense molecular 

clouds1. The formation mechanisms of these iCOMs are not yet established and could take 

place either in the gas phase or in the solid phase in interstellar ices, as proposed by many 

experimental and theoretical works2,3. In this contribution, we propose a new experimental 

approach allowing, in the same set of experiments, the solid phase detection of precursors, 

radical intermediary species as well as final products. This is possible thanks to the 

concomitant use of infrared and EPR spectroscopies and mass spectrometry. This unique 

procedure allows us to detect intermediary species such as H, CH2OH, and HOCO radicals 

and stable carboxylic acids such as formic acid (HCOOH) and glycolic acid (HOCH2COOH) 

from the VUV photolysis of CO/H2O interstellar ice analogues. As a result, we are able to 

propose a solid phase formation route for formic and glycolic acids in interstellar ices (see 

figure 1). 

 

 
Figure 1: Proposed solid phase mechanism for formic and glycolic acid in interstellar ices. 
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