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Introduction:  Comets are believed to cryogenical-

ly preserve key information about the origin and evolu-

tion of the solar system. The abundance ratio of iso-

mers, including ortho/para ratios (OPR), may provide 

information about the formation temperature of comets 

and therefore approximate the location of comet for-

mation within the protoplanetary disk [1]. This is be-

cause the OPR depends on spin temperature, which is 

predicted to be preserved from the time of formation 

because interconversion between the ortho and para 

spin isomers is strictly forbidden in the gas phase. 

Therefore, we question if the OPR can act as a cosmo-

gonic signature. The connection between OPR and 

formation temperature has been debated for many 

years, and reliable laboratory experiments are required 

to determine how this OPR depends on different phys-

ical conditions. The work presented herein will discuss 

recent results of laboratory ice experiments to deter-

mine how sublimation affects the OPR of formalde-

hyde (H2CO) formed by ultraviolet (UV) photolysis at 

10 K.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Experimental Techniques: The ortho/para ratio of 

formaldehyde (H2CO) sublimated from UV-

photolyzed cometary ice analogs was measured using 

SubLIME, the Sublimation of Laboratory Ices Milli-

meter/submillimeter Experiment [2, 3]. First, an amor-

phous ice sample was formed at 10 K in an ultrahigh 

vacuum chamber. The ice sample was then exposed to 

UV photons and warmed at controlled heating rates. 

The sublimated volatile products were then measured 

with millimeter and submillimeter spectroscopy to 

determine the gas-phase spin isomer ratio.  

Results/Conclusions: New results of formalde-

hyde (H2CO) formed at low temperature (10 K) by UV 

photolysis of ice samples containing methanol 

(CH3OH), carbon monoxide (CO), and water (H2O) 

will be discussed. The OPR of formaldehyde (H2CO) 

will then be compared to previously reported comet 

observations to reveal information about the true 

meaning of the ortho-to-para ratio as a cosmogonic 

signature. 
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