
Spectroscopic Study of Potential Trinitite Sample

X-ray Em ission Spectrum

The figure above is a trinitite sam ple placed under an electron m icroscope. An energy dispersive X-ray spectrum  was collected for 
the region m arked in the photo, w hich is assum ed to be a granule originating from  the desert floor that becam e stuck to the 
sam ple upon its falling to the ground. This type of spectrum  m aps the em ission of X-rays produced by outer shell electrons falling to 
an orbital previously held by a now-ejected inner shell electron. The counts per second (cps) m easures the num ber of X-rays 

detected at each energy. The results obtained by the X-ray spectrum  reveals a substantial presence of oxygen, alum inum , silicon, 
and potassium  in the sam ple. The presence of these elem ents suggests that the m inerals quartz (SiO2) and feldspar (KAlSi3O8) 
could be present at the sam ple location. Both feldspar and quartz are com m on desert m inerals w hich gives strong evidence that 
the sam ple could have originated from  the Alam ogordo Bom bing and Gunnery Range.

Gam m a Em ission Spectrum

The two figures above are gam m a ray spectrographs. The top figure shows the laboratory background. The bottom  figure shows the distribution of 
gam m a rays passively em itted by the sam ple over the course of three days. A prom inent peak is visible at 661 keV, w hich corresponds to the 
presence of radioactively decaying Cesium -137, a com m on byproduct of nuclear fission. The Trinity test took place 67 years ago and Cesium -137 has 
a half-life of 31 years, m eaning approxim ately one fourth of the original Cesium -137 atom s would still be present if this sam ple did originate from  

the Trinity test. Taking into account these tim e scales and the am ount of collection tim e required for the peak to becom e prom inent above the 
background, it is not an unreasonable idea that this sam ple could have originated from  the Trinity test site. 

Sum m ary

The sam ple studied by this team  is alm ost certainly a product of a desert based nuclear detonation. The sm all Cesium  peak is 
evidence of a fission event taking place, though the exact tim e fram e is im possible to pin dow n w ith this data set. The X-ray 
spectrum  results point to a desert-like place of origin, m ost notably the presence of high am ounts of silicon, oxygen, alum inum  and 
potassium , w hich m ake up quartz and feldspar, com m on desert m inerals. The Alam ogordo Bom bing and Gunnery Range also 

contains a large deposit of surface gypsum  (CaSO 4·2H2O), w hich is potentially seen in our X-ray spectrum  by the presence of 
calcium . 

Abstract

The purpose of this project is to determ ine if a sam ple of m aterial is a piece of Trinitite, a glassy substance created by the 
intense heat of the first nuclear detonation test dubbed Trinity, w hich took place at the Alam ogordo Bom bing and Gunnery 
Range in New  M exico on July 16, 1945. Trinitite is characterized by a high concentration of desert m aterials such as quartz, 
gypsum , and feldspar as well as sparse am ounts of bom b com ponent m aterials such as fission by-products. Gam m a and 

energy dispersive X-ray spectroscopy were used to probe the sam ples for the presence of these substances. In addition, 
electron m icroscope im ages were taken to becom e m ore fam iliar w ith the structure of the sam ples. Based on the data 
collected, it is reasonable to assum e that the sam ple could have originated from  the Alam ogordo Bom bing and Gunnery 
Range.

Gamma Ray Spectrum

Introduction

In the early hours of July 16, 1945 the first nuclear bom b, nicknam ed “Gadget”, was detonated in the Alam ogordo bom bing 
range in New  M exico. Various bom b m aterials and surface debris were throw n into the air and liquefied by the intense heat. 
Som e liquefied m aterial cooled in the air and form ed round dum b-bell shaped droplets, w hile other portions fell to the 
ground still m olten, later form ing unique structures. A vast m ajority of the pre-existing desert m aterials were vaporized by the 

explosion, leaving partially liquefied quartz as the predom inant rem aining m ineral. Fallout then coated the still m olten 
landscape w ith a thin layer of radioactive m aterial.
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Calcium  Distribution

The figures to the right and left are 
electron m icroscope im ages of the sam e 
region of the sm ooth “top” surface of the 
sam ple. The left im age is a standard 

electron m icroscope im age. The right 
im age shows calcium  distribution; 
brightness denotes calcium  density. This 
set of photos indicates that a calcium  rich 

m ineral cam e into contact w ith the 
m olten structure and diffused through 
the m aterial. This could be evidence that 

a piece of gypsum  was captured by the 
still m olten quartz.


