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Introduction: The solar system [12C]/[13C] ratio is ~ 86 − 89 

[1-4], values which are peculiar as compared to local interstellar 
clouds [~ 62 − 69; 4-6]. Explanations for this discrepancy in car-
bon isotopes have invoked Galactic chemical evolution (GCE), 
and assume that the solar system isotopically represents the local 
interstellar medium ~ 4.6 Gyr ago, and that presently-evolving 
protostars should be chemically similar to their parent clouds [7]. 
This study utilizes high-resolution near-infrared observations of 
CO toward local young stellar objects and molecular clouds as a 
probe of protostellar chemical evolution.  

Observations: Near-infrared spectra of the CO rovibrational 
bands toward 12 local star-forming regions were observed using 
the CRIRES instrument at very high resolution (R = 95,000). 
These data trace several foreground clouds and protostellar enve-
lopes, and two circumstellar disks, thereby representing varying 
stages of protostellar evolution. Precise CO isotopologue ratios 
were derived from the observed line profiles; a subset of these 
observations has been reported [8-10].  

Results: Derived [12CO]/[13CO] ratios reveal a large spread 
(~ 84 − 158) as compared to the solar system and local interstel-
lar medium, indicating that protostars may vary significantly in 
[12C]/[13C] with respect to their parent clouds. Further, compari-
sons with the CO ice column densities derived from published 
optical depths [11] and upper limits for these objects reveal a 
general trend which suggests that 12CO−13CO partitioning be-
tween the ice and gas may influence the carbon isotopic compo-
sition in protostellar reservoirs. It is also apparent that complex 
chemistry, possibly including isotopic exchange with graphitic, 
hydrocarbon and/or other carbon reservoirs, likely contributes to 
the chemical evolution of these systems, and simple ice−gas frac-
tionation is insufficient for explaining the observations to date.  

Conclusions: A robust set of observations of [12CO]/[13CO] 
toward local star-forming regions suggests that protostars are not 
necessarily similar to their parent clouds in carbon isotopes, vio-
lating GCE assumptions for describing early solar system 
[12C]/[13C] evolution. Ice−gas partitioning in 12CO−13CO may 
play a role in determining the isotopic evolution of protostars, 
and may have significant implications for understanding the car-
bon isotopic budget in the early solar system.  
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