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Introduction: A non-mass dependent oxygen isotopic com-
positions was reproduced through the synthesis of ozone [1]. 
Numerous theoretical models [2-3] have been proposed to ac-
count for the almost equal enrichment in 17O and 18O relative to 
16O — referred in the literature to as “the non-mass dependent 
isotopic fractionation”. The generally accepted theory is based on 
a modification of the standard RRKM model of uni-molecular 
dissociation [2]. 

Here we follow a different approach. Ozone is formed via the 
stabilization of the complex O3* (O3*+M → O3+M) where O3* 
results from O+O2→ O3*. We propose that the lifetime of O3* is 
different if the isotopes involved in the reaction are dis- or indis-
tinguishable; for example: 16O+17OO → 16O17OO* or 16O+16OO 
→ 16O16OO*, respectively (the isotopically non labeled O atom 
of the molecule has no role in this process). In our calculations, 
in order to emphasize this idea, the masses of the oxygen iso-
topes were numerically labeled but their mass differences were 
ignored (all calculations were actually performed for 16 amu). 

Principle: In our numerical simulation, O3* is produced via 
the collision between O and O2 but the third body M is absent. 
Therefore O3* always disintegrate. However, we assume (as 
in most chemical models) that for a lifetime τ longer than a 
critical value τCrit. the complex can be stabilized. Therefore, 
without an explicit model for ozone formation, we extrapolate 
our simulations to a real situation. We note τ the average life-
time of the complex in a range of τ values where O3* can be sta-
bilized as O3 and P the probability to find it ; the subscripts R and 
NR stand for isotope exchange (Reactive) and non-exchange 
(Non-Reactive) reactions, respectively. The effect arises from the 
fact that the partition w of the average lifetime is: w = τRPR + 
τNRPNR when isotopes are distinguishable but w = (τR+ τNR) ½ [PR 
+ PNR] when they are indistinguishable. Lifetimes can be derived 
from these partitions. 

Results: The scattering is carried out within classical tra-
jectory simulations, in an ab-initio potential of three oxygen 
atoms in a singlet ground state. This energy surface was cal-
culated by the group of R. Schinke [4] with up-to-date quan-
tum chemical means. The calculated isotopic fractionation 
factor α reproduces (i) the experimental results (for 16O17O18O 
the calculated α is 1.26 compared with 1.21 for the measured 
value) and (ii) the observed variations with P and T [5-6]. 

Cosmochemical consequences: Since the present inter-
pretation does not depend on the interaction potential in-
volved in the formation of the complex, the M. Thiemens’ 
proposal [7] according to which the ozone effect is relevant to 
Cosmochemistry is supported by the present treatment. 
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