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1. INTRODUCTION

1.1 History of Neutron Activation Analysis (1936)
George de Hevesey (1885-1966) Hilde Levi (1909-2003)



1.2 Neutron Activation Analysis

Principles of NAA

• Non-destructive analytical 
technique

• Irradiation by neutrons 

• Detection of gamma rays



1.3 Applications of Neutron Activation 
Analysis
• Archaeology

• Forensics

• Soil science

• Geology

• Ecology



1.4 NAA Methods

• Relative Method 

-usually performed by irradiating known amounts of the sample and
element standards simultaneously followed by comparing their gamma
ray spectrums counted under the same conditions.

• Absolute Method

-is a direct analysis of the irradiated samples without using any 
element standard reference.



1.5 Features of NAA

• The demand for a suitable irradiation source

• Working with radioactive materials

• Elemental detection limits (Some elements become very radioactive 
while others don’t. Long half life VS short half life)



2. METHODOLOGY

2.1 Sample preparation

Ball mill Drying cabinet



2. METHODOLOGY 
2.1 Sample preparation



2.2 Irradiation

• IREN Facility – Intense Resonance Neutron Source

• REGATA – 2 ( Pneumatic transport system)

• HPGe Gamma spectrometer



2.2 Irradiation

REGATA-2 (Pneumatic transport system)



2.3 Detection
Gamma spectrometry

• Non-destructive technique

• Determination of the type and 
intensity of a radionuclide

• Very accurate in quantitative and 
qualitative analysis

• High Purity Germanium (HPGe) 
Gamma spectrometer



2.4 Analysis
Genie 2000

• A basic spectroscopy software that is suitable for data acquisition, 
display and analysis of gamma and alpha spectrometry data.

- Gamma Acquisition analysis and CalcConc



3. Results and Discussion

• 35 elements found as a result
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