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Introduction: Excesses of 36S have previously been reported 

in sodalite (Na8Al6Si6O24Cl2) and wadalite (Ca6Al5Si2O16Cl3) in 
CAI and chondrules from the Allende and Ningqiang meteorites 
and used to infer the presence of 36Cl (half-life 3x105 a) in the 
early solar system [1-3]. In spite of the fact that 36Cl decays pre-
dominantly (98%) to 36Ar, all attempts to locate the very large 
amounts of 36Ar implied by these 36S excesses have been nega-
tive. Here we present results of a new method to identify 36Ar 
from 36Cl decay, based on low fluence fast neutron activation.   

Method: We have irradiated two batches of Allende sodalite 
(Pink Angel) with different fluencies of fast neutrons in the Cd- 
shielded CLICIT facility of the Oregon State TRIGA reactor. In 
the absence of trapped argon, the upper intercept of a plot of 
36Ar/38Ar against 37Ar/38Ar defines a relationship between 36Ar 
and 38Ar from the action of cosmic ray-induced secondary neu-
trons and mono-isotopic 36Ar from 36Cl decay. By combining 
data from two irradiations, the two contributions can be unambi-
guously distinguished. Fig. 1 shows allowed combinations of 
36Cl/35Cl and the 
product of 
cosmogenic 
secondary neutron 
fluence and 37Cl cross 
section for each 
series.  The 
intersection cor-
responds to 36Cl/35Cl 
= (1.9 ± 0.5) x10-8 
and <σ37.Φ> = (1.1 ± 
0.8) x10-10.  

The latter is in accord with the neutron fluence observed in 
CAIs in Allende [4]. The 36Cl/35Cl ratio is three orders of magni-
tude lower than the highest value inferred from 36S excesses.  If 
interpreted chronologically, i.e. as a closure age, it would corre-
spond to a period of 3Ma or so of activity involving the precipita-
tion of sodalite, which is consistent with I-Xe data [5]. Alterna-
tively the low ratio may represent 36Ar loss in line with the low 
activation energy for Ar diffusion in sodalite. The presence of 
excess 36Ar together with 36S supports the idea that live 36Cl was 
present in the sodalite, as opposed to the 36S being inherited. The 
mechanism for producing 36Cl several million years after the 
formation of the solar system is still unknown. 
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