
SPACE SHOW RESPONSE 

Xenon Isotopes on Mars and Elsewhere in the Solar System 

  

The question has been raised as to why a superabundance of Xe 129  in the Mars atmosphere , 

relative to every other major planetary isotopic reservoir in the Solar System can be considered 

as “nuclear weapon” signature on Mars (1,2).  In this brief article I will summarize how Xe 129 

superabundance occurs  physically and is associated in the open  literature with “fast neutron 

fission”  found in supernova- the close physical analog to a hydrogen bomb explosion (3,4,5) 

.  I will also show that Earth atmospheric data compared between 1937(1) , just before the dawn 

the nuclear age , and that done in 1950 and 1978, clearly shows an increase of Xe 129 from 

1937 relative to other Xe isotopes and can therefore be associated with open air nuclear 

weapon testing and plutonium production, which itself produces large amounts of fast neutron 

fission of Uranium and Plutonium isotopes.  This is in vivid contrast to the small amounts of Xe 

129 produced by spontaneous or low-energy neutron induced fission.  Much of this Xe 129 

production in fission  is prompt, with only small amounts due to subsequent radioactive decay 

of I 129. 

Fission , the splitting of the nucleus into two fragments by an impacting free neutron,  is a 

physical process that changes dramatically with the energy of the impacting neutron.  This 

change in the fission process with neutron energy can be seen easily in a graph of the 

distribution of fission fragments in atomic weight for two different energies of neutrons shown 

in Fig. 1.  As can be seen the in the curve with solid data points for low energy impacting 

neutrons, such is in a moderated nuclear reactor,  the distribution of fission fragments is two 

isolated peaks.  One peak corresponds to Cesium 137  and isotopes nearby in atomic weight, 

the other peak corresponds to Strontium 90 and similar weight  isotopes.  Between these two 

peaks in production of isotopes  is a valley where much less  isotope production occurs with 

low energy neutrons.  However, if the neutrons are 14 MeV neutrons produced by fusion 

reactions in a hydrogen bomb then a second curve with open circle data points is populated as 

is seen in Fig. 1 . In this second curve the valley is filled in between the peaks of production of 

isotopes as a function of atomic weight. This means that the production rate of intermediate 

atomic weight nuclei , such as atomic weight 129 ,  is greatly increased over that seen for low 

energy neutrons. 
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Fig 1. Fission Yield versus Atomic Weight for Moderated  (low energy -solid circles ) and Fusion 

Neutrons ( high energy -open circles)  

Focusing on Fig. 2 , which shows the stable isotopes of Xenon produced by fission at low 

energies we see that very little of Xe 129 is produced relative to Xenon 132 and other heavier 

isotopes by low energy neutrons. 
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Fig. 2 Yield of stable Xenon isotopes form fission, either spontaneous or by low energy 

(moderated) neutrons, data taken from reference 6. 

  

The distribution of the yield of Xenon isotopes with atomic weight for high energy neutrons , 

such as in a supernova  core, is represented by curve in Fig. 3  which is the stepped 

temperature outgassing of refractory minerals from several meteorites representing the yield 

from supernova explosion of r-process (rapid process) bombardment of high energy neutrons. 
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I used the shape of the Delta Distribution to compare to the similar Xenon 129 Spike on 

Mars.  The Xenon 129 Spike, as is shown below, that has appeared in the Earth’s atmosphere 

since 1945 is apparent in other open literature, just found by others ( ref 1.  well 

done!) and,  as I was previously aware,  the ‘Model Derived’  distribution is actually based on 

measured distributions, both of the Earth’s atmosphere and of Supernova “r-process” Xenon 

from both meteorites and simulations. Supernovas and nuclear weapon explosions are very 

similar in physics and are studied by the same people with the same computer simulations and 

the same measurements.  The same people also studied the Mars atmosphere xenon spectrum , 

obtained in 1976. 

Studies of Xe isotopes ( ref. 1) done just as precision nuclear instrumentation was being 

developed, in 1937, just before the nuclear weapons era began; then in  1950 when nuclear 

weapon testing and plutonium production was proceeding rapidly and in 1978 ;  after open air 

nuclear testing had ended but plutonium production was peaking,  show clearly that Xenon 129 

as a fraction of total atmospheric Xe isotopes had increased by several parts per thousand and 

this increase was much larger than any change in other isotopes.  Here is data from ref 1. and 

the 
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As can be seen the Xenon 129 dominates the differences in the distributions indicating that the 

Xenon spectrum in the Earth’s atmosphere underwent changes since 1937 and these changes 

were dominated by an increasing fraction of total xenon in the atmosphere being Xe 129 with 

some increase in Xe 131 as well. 

Therefore,  my contention that the Xenon 129 spike in Earth’s atmosphere is due to nuclear 

weapons testing and production is supported.    The distribution of Xenon isotopes than added 

to the atmosphere appears dominated by Xe 129 with some contribution of heavier Xe isotopes, 

and constitutes a “Nuclear Weapons Signature” 

This Xe weapons signature is also very similar to r-process Xe isotopes distributions found in 

meteorites, r-process ( r for rapid) yields being established by  simulations and experiments.  In 

these simulations and experiments,  conditions found in Supernova:  the rapid and intense 

absorption of high energy neutrons by stellar core materials which is similar to conditions in a 

nuclear weapon- high energy fusion neutrons in the presence of uranium and other heavy 

isotopes,  have been measured.   Crucial physics from these models was tested by measuring 

the results of hydrogen bomb explosions, such as the production of Einsteinium.   The Solar 

system is believed to have formed 4.6 Billion years ago in the aftermath of a Supernova.(3)   For 

this reason Mars and Earth nuclear weapons Xenon strongly resemble Supernova Xenon trapped 

in refractory minerals in rare meteorites, the most famous of which is the meteorite Allende as 

shown below.   Xenon 130 is used as a reference because it is not produced by r-process. (4) 
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 Basically, Mars Xe looks like a Supernova went off there, though this similarity has never been 

pointed out in the literature. This is not possible, so the only other known possibility is nuclear 

weapons to produce these effects.  
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