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Introduction: The N2 molecule is isoelectronic to CO, and 

exhibits a similar band system to CO in the VUV. The resolved 
rovibronic structure and very strong bands make N2 a plausible 
candidate for self-shielding, even though it is an order of magni-
tude less abundant than CO in a gas of solar composition. The 
discovery of very large 15N enrichment in lithic clasts in carbona-
ceous chondrites (e.g., [1-5]), in micrometeorites [6], and in com-
ets [7] could be due to either low temperature ion-molecule 
chemistry that leads to NH3 formation [8] or to N2 self-shielding. 
Nitrogen isotopes in the solar system may also be enriched in 15N 
as a result of N2 self-shielding [9]. 

Previous modeling: A preliminary assessment of N2 self-
shielding in the outer nebula [10],[11] suggests that although self-
shielding does occur, it produces substantial 15N enrichment in 
only a very small fraction of nebular material at 30 AU (δ15N ~ 
+800 ‰ in < 1 ppm of total N, [11]). Also, the total enrichment 
in self-shielding product nitrogen (as HCN) is about +100 ‰ 
over ~ 106 years at 30 AU. This enrichment may not be large 
enough to distinguish Jupiter, with δ15N = -380± 80 ‰ [12], from 
the Sun, which has solar wind with δ15N ~ -450±100 ‰ [13]. 

Modeling in progress: The preliminary model ([10],[11]) 
used a reduced set of nitrogen reactions, and used an N2 shielding 
function inferred from a Titan atmosphere photochemical model 
[14], with mean N2 cross section representative of the 91-100 nm 
range applicable to the solar nebula. Present modeling includes 1) 
a more complete set of nitrogen reactions, and 2) a full integra-
tion over 91-100 nm of N2 dissociation in the presence of H2 ab-
sorption. The 28N2 and 29N2 cross sections are from a coupled-
channel model description of measured N2 cross sections, and 
were provided by A. Haeys and B. Lewis at ANU. These calcula-
tions are in progress. 

Implications: As I pointed at the 2010 LPSC, the prelimi-
nary model results on nebular N2 self-shielding have implications 
for CO self-shielding in the outer solar system. One criticism of 
outer solar nebula CO self-shielding has been that Jupiter would 
become more enriched in 15N due to N2 self-shielding than is ob-
served [12]. However, with present uncertainties, a ~100 ‰ in-
crease in outer nebular δ15N is not enough to rule out the occur-
rence of N2 (and CO) self-shielding. Reduced uncertainties on 
solar wind δ15N, as well as a quantitative assessment of fractiona-
tion during solar wind acceleration, could influence this conclu-
sion. 
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