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Introduction: The quantitative demonstration of CO self-

shielding in cold regions of the nebula [1],[2] and in molecular 
cloud cores [3],[4] argues for similar locations of N2 self-
shielding. The discovery of massive 15N enrichment in lithic 
clasts in carbonaceous chondrites (e.g., [5],[6],[7],[8],[9]), in mi-
crometeorites [10], and in comets [11] could be due to either low 
temperature ion-molecule chemistry that leads to NH3 formation 
[12] or to N2 self-shielding [13].  

N2 self-shielding yields large isotopic fractionation in the up-
per atmosphere of Titan [14], where product N atoms are rapidly 
converted to HCN. Similar reactions are expected in the outer 
solar nebula and parent cloud to form HCN and other products, 
which form ices on grains at rates qualitatively similar to H2O 
ice. Reaction of HCN with other organics compounds could yield 
refractory organics that would be effectively transported into the 
inner solar system and incorporated into CB and CH parent bod-
ies or matrix material.  

Results: I derived N2 shielding functions from the Titan at-
mospheric model [14], and incorporated them in the LY05 disk 
model [2]. Preliminary results are presented in [13]. Using a re-
stricted set of nitrogen reactions (e.g., N reaction with C1 hydro-
carbon radicals to form HCN) large 15N fractionation (~1000 ‰) 
is predicted, particularly at very early times, and for a very small 
fraction (very roughly ~ 1 ppm) of the total nitrogen. The chemi-
cal model is presently being expanded, but already demonstrates 
that N2 self-shielding is potentially important in the nebula (and 
parent cloud). Incorporation of 15N-rich N atoms into stable aro-
matic compounds yields a possible carrier for the high δ15N ob-
served in altered clasts (e.g., [5]-[9]). N2 self-shielding will not 
be accompanied by H2 self-shielding, and will yield decoupled 
15N and 2H enrichments in nebular organics, unlike the low-
temperature formation of NH3 [12]. 

Whether N2 self-shielding modified the N isotopic composi-
tion of the bulk or inner solar nebula [1] is less clear. Nitrogen 
isotopes in TiN refractory grains [15] have δ15N values similar to 
Jovian NH3 [Owen et al., 2001] and to upper limits from analyses 
of lunar grains [Hashizume et al., 2000], all of which are de-
pleted in 15N relative to chondrites and the terrestrial planets. The 
15N enrichment of bulk chondrites and terrestrial planets may be 
in part a result of N2 self-shielding.  
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