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We designed a laboratory experiment to test the carbon 

monoxide self-shielding (COSS) model advanced to explain the 
oxygen isotope distribution in the early Solar System materials 
[1,2,3]. Our unique windowless vacuum ultra-violet (VUV) ultra 
high resolution laser photodissociation and photoionization mass 
spectrometry is designed to mimic the solar nebular photochem-
istry environment and experimentally verify if the CO photodis-
sociation at VUV wave-lengths (90-110 nm) would produce the 
expected mass independent oxygen isotope fractionation as pre-
dicted in the recently revived self-shelding model [1,2,3]. This 
model has been invoked to explain the peculiar oxygen isotope 
distribution observed in early solar system materials and has a 
specific prediction for the Sun’s oxygen isotope composition [4], 
a top science priority of NASA’s GENESIS mission. 

However, the first experimental test of COSS model by [5] 
using the Advanced Light Source (ALS) at Lawrence Berkeley 
National Laboratory (LBNL), poses a serious question on the 
COSS model, although the validity of [5] were immediately chal-
lenged by [6,7,8]. The significance of COSS model for the early 
solar system warrants a second opinion with closer experimental 
scrutiny. If the COSS model stands the test of experimental veri-
fication, it has major implications for the origin and transport of 
water in the Solar System that governs the ultimate habitablility 
of planets. 

Our VUV laser system can generate 4-5 orders of magnutide 
higher optical resolution, with brightness more than 6 orders of 
magnitude greater than the broadband synchrontron light source 
at ALS at LBNL. This will ensure higher signal-to-noise ratios 
when studying weak transitions or transitions of less abundant 
isotopologues, such as 13C17O. Our initial experimental results  
support a “slope-1” 16O depletion line as the COSS model postu-
lates and observed in the early solar system material and now 
observed in the Sun [9].  
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