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Abstract
Recent analyses of environmental samples from Gaza revealed the presence of Enriched Uranium with 24 soil and sand samples having U238/U235 mean isotope ratios of 84.6+- 17.9. This value is highly significant given that the natural ratio is 137.88. As a comparison, analysis of 448 environmental samples from Newbury and surrounding areas examined by the University of Southampton in 1997 found no enriched signature ratios below a 3-s cut-off of 137.4. Earlier reports revealed enriched Uranium signature ratios in Lebanon (2006) and Gaza (2008). It is suggested that these findings point to the existence of some new weapon which employs Uranium in some way. It is suggested that this may be of radiological significance for public health.
Uranium in Gaza
It is universally accepted that Uranium has three natural isotopes, U238, U235 and U234. The atom ratio of U238 to U235 in natural Uranium is universally held to be 137.88 [1,2,3]. Any significant difference in this value indicates the presence of anthropogenic Uranium, either Depleted Uranium (DU as employed in weapons) or Enriched Uranium (EU) obtained from natural Uranium by a variety of separation techniques employed to produce material for nuclear energy or nuclear weapons production. Variation in the U238/U235 atom ratio of 137.88 (or the equivalent alpha activity ratio of 21.5) in environmental samples is never found by measurements except close to nuclear sites, or areas contaminated by nuclear weapons. For example, in 1998, in the UK, concerns about historic measurements that may have indicated an accident in 1957 with a nuclear weapon at the US Greenham Common airbase near Newbury, Berkshire, resulted in a very large survey of the area in Berkshire and Oxfordshire near Newbury, and also control areas [4]. Using alpha spectrometry and also Inductively Coupled Plasma Mass Spectrometry (ICPMS) the University of Southampton showed that none of the soil samples in 448 samples taken, including 216 from the airbase revealed the presence of EU outside 3 standard deviations from the natural atom ratio. Three Standard Deviations in the measurement system employed gave limits of above 138.5 (depleted) or below 137.4 (enriched). Even in 68 samples taken from the Atomic Weapons site itself there were no isotope ratios found higher than 138.9 nor lower than 136.8. 
It follows that the existence of enriched Uranium in environmental samples from any area, but especially from a war zone signals one of three previous contamination events:
1. The use of some kind of nuclear weapon that employs enriched Uranium, for example a fission or thermonuclear bomb.
2. The deliberate contamination of the area by U-235 containing material e.g. a dirty bomb
3. The employment of a weapon which produces U-235 as part of its process by neutron activation of U-234 or some other nuclear reaction. 
In 2021, measurements of Uranium isotopes were reported for 55 samples collected in Gaza and 11 samples from Sinai [5]. These included recycled building materials, soil and sand samples. All the samples except those from Sinai had isotopic signatures which indicated the presence of Enriched Uranium. The authors focused on 24 soil and sand samples from Gaza where they reported a mean value of 84.6 +- 17.9 for the atom ratio. The samples from Sinai did not show significant enrichment. The authors cited a previous study carried out by this author of Gaza samples from the 2008 Israeli bombing and which reported a mean isotope ratio of 116+-16 for materials from a bomb crater and from an ambulance air filter [6]. Thus, there is scientific evidence that weapons used in Gaza from 2008 to the present have contaminated Gaza with EU. The authors only comment was:
It can be assumed that the enriched Uranium found in this study also contain the spread materials into the atmosphere in the Gaza strip in relevant events.
The list of possibilities given above therefore apply to the relevant events. The 2021 study employed gamma spectrometry to determine the U235 and U238 activity ratio, using well accepted methodology routinely applied for the purpose. The spectra employed would have revealed any long-lived gamma emitters associated with fission, like Caesium-137, and therefore explanation (1) on the list is not possible. This leaves possibilities (2) and (3). Gamma spectrometry measurements made by this author on the 2008 Gaza samples also showed an absence of gamma-emitting fission products. 
In 2006, Green Audit collected samples from a bomb crater in Lebanon and had these analysed for Uranium (suspecting the use of Depleted Uranium, DU). The crater near Khiam, examined by the late Dr Ali Al-Khobeisi of the Lebanese Academy of Sciences, was reportedly slightly radioactive, with a simple Geiger Counter showing about 20-times background. This radioactivity decayed away to normal levels in 3 weeks. The samples exhibited an Enriched Uranium signature between 108 and 116 [7]. This suggests that the weapon employed in Gaza in 2008 (and more recently) was also used in Lebanon in 2006. 
It is not the purpose of this contribution to speculate on the nature of the weapon further than to point to the possibility (suggested by others) that there is a new secret weapon in the Israeli arsenal (and presumably other countries) that either employs or produces U-235 [8,9]. The absence of fission-products together with existence of short-lived radioactivity at the impact site supports the view that the weapon may be a neutron-producing device of some kind. 
The investigation of such a suggestion is, of course, straightforward. Analysis of residues from an impact site would reveal the existence of neutron activation products such as Fe-55, Zn-65, Co-60, C-14 and Tritium. Since the weapon employs U-235 and U-238, we should expect to find small amounts of activation products Plutonium-239 and Uranium-236. 
Finally, the International Atomic Energy Agency (IAEA)has recently published a report on Uranium in the environment [10]. Curiously, the report focuses almost exclusively on the isotope U-234 and hardly mentions U-235. The ratio of U-238/U234 takes up almost all the discussion. There is no mention whatsoever of the U-238/U-235 ratio. This author was approached by one of the contributing authors of the report, specifically about the discovery of enriched Uranium in the hair of mothers of children born with birth defects in Fallujah after the USA attacks in 2004 [11]. However, there was no mention of EU in the environment. This is curious, given the purpose and remit of the IAEA and the radiological implications of the origin or the U-235.  
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