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Outlines 
• History and Discovery of the neutron 

• Neutron Activation Analysis (NAA).  

• Types of NAA 

• Pross and Cons of NAA 

• Applications 

• NAA Procedures  

• Genie 2000 

• Case Study  

• Outcomes and Capacity building 
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George Charles de Hevesy 

George Charles de Hevesy was a Hungarian 

radiochemist and Nobel Prize in Chemistry laureate 

1943. The discovery of Neutron Activation Analysis 

in 1936.  

Hilde Levi was the assistant of George Charles de 

Hevesy, applying Hevesy's radioactive indicator 

technique in biology, an application which had 

recently been made possible by the discovery of 

artificial radioactivity in 1934. 

The discovery of Neutron Activation Analysis in 1936. 

Hilde Levi  

James Chadwick 

(1891-1974) 

1932  “Possible Existence of a 
Neutron”–  February 

 “The Existence of a Neutron” 

Neutron Discovery 
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Neutron activation analysis 

 

 

 

 

 

                               

- It is a sensitive multi-element analytical technique used for both qualitative 

and quantitative analysis of major, minor, trace and rare elements in samples 

from almost every field of scientific or technical interest. 

Non-destructive 

The resulting 
radioactive sample is 

kept intact 

Destructive 

The resulting radioactive 
sample is decomposed 

Types 

of 

NAA 
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Why NAA????? 
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 Need for neutron source 

 Work with radioactive 

materials 

 Time of analysis. 

Cons  

Pros  

 Industry (synthesis of diamonds). 

  Biology (Natural dispersion of elemental content in 

normal and tumor tissues).  

 Medicine (Neutron activation analysis used to study of 

some indicators of water-salt metabolism).  

 Environment ( Investigation of element content of 

natural water by the neutron activation analysis method 

using the adsorption complexes). 

  Archeology (Analysis of archaeological and museum 

objects from Russia and other countries (  
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NAA Procedure 

. 

. 

8 

Sample preparation 
Neutron 

irradiation of 

samples 

Measurement of γ-ray spectra of samples and standards with HPGe-

detector 

Evaluation of the γ-ray spectra using 

a computer program  

Calculation of element al composition  content  

giving results in mg/kg 
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Sample 
Preparation 

• Samples are washed 
and air-dried 

• Samples are 
homogenized by an 
agate ball mill 
machine  

•  samples are 
weighed and 
capsulated  
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Sample Packing for irradiation 

Samples wrapped in 
polyethylene bags and 

aluminium container for 
short- and long-lived 

irradiations, respectively. 

Samples placed in transport 
capsules 

Short-lived isotopes Long-lived isotopes 
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Pneumatic transport 
system at the IREN 
Facility is designed 
for sample 
irradiation 

• Pneumatic transport system at the IREN 
Facility is designed for sample irradiation, 

• the samples are delivered through the 
pneumatic system 

• the channel is chosen, the time of irradiation 
is set, 

• after that the samples transported for 
irradiation, 

• after that the sample are delivered back after 
the irradiation after that we can detect 
gamma rays by using High Purity Germanium 
Detector. 

2023/06/02 11 



Spectra 
processing using 

Genie2000 

The program allows minimizing 
human involvement in routine 
long-term  
 
 Software systems: Genie 
2000™ (Canberra) 
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Spectra processing and 
reporting the results 
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Concentration 
Program 
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Most Common Programmes Used For Data 
Interpretation 

 ArcGIS 

 

 Statistica 

 

 Origin-Lab 

 

 CorelDraw 
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http://flnph.jinr.ru/en/ 
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1st Phase 

• Assessment of the environmental situation in the basin of the River Nile using nuclear and related analytical 
techniques (2011-2014). 

2nd Phase 

• Environmental studies in Egypt using neutron activation analysis and other analytical techniques (2015-
2018). 

3rd Phase 

• Assessment of the environmental situation in the marine ecosystems in Egypt using neutron activation analysis 
and other analytical techniques (2018-2019). 

4th , 5th 
Phase 

• Assessment of ecological situation of different ecosystems by using neutron activation and related 
analytical techniques: an approach of baseline concentrations, pollution indicators, and health hazard 
(2020-till now) 

• Application of Nuclear and related analytical techniques to investigate the Egyptian 
archaeological materials.  

Joint projects – Egypt 

2023/06/02 17 



The international student 
practice at JINR offered us 
several outcomes 

• Enhanced Knowledge and Skills 

• Research Collaboration 

• Cultural Exchange 

• Professional Development 

• Future Opportunities 
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Thank you for 
your attention! 
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