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IJAEA Assists Member States in Nuclear Forensics
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* Introductory and advanced trainings in nuclear
forensics and radiological crime scene management

« Seminars and Webinars

 Participation in the Nuclear Security Fellowship
Programme (formerly, the Residential Assignment
programme)

e &

SOJI:II’CGZ IAEA/ Dean Calma

Other mechanisms

* Publications

« Technical visits and advisory services (INSServ)
« Coordinated Research Projects

Source: IAEA/ Dean Calma |



Basic Introduction to Nuclear Forensics

« A comprehensive overview of key
nuclear forensics topics, primarily
Intended for a non-technical
audience

« Assists Member States in
determining next steps they can
take in the development of
nuclear forensics

Source: IAEA/ Dean Calma




Practical Introduction to Nuclear Forensics
(this coursel)

* A hands-on one week training
course Iin nuclear forensics,
Intended for personnel who
would perform the examination

* Involves work in the laboratory,
using analytical instrumentation

* This course is offered every 1 to
2 years, and is hosted by
Australia and Hungary

Source: IAEA/ Dean Calma
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Nuclear Forensics Methodologies Training Course

* A hands-on two week training course
In nuclear forensics, intended for
personnel who would perform the
examination using advanced
Instrumentation

« Offered approximately every 2 years,
making full use of a range of
laboratory instrumentation

* Hosted by the USA (Pacific Northwest
Nat'l Lab) and the European
Commission (JRC-Karlsruhe)

Source: IAEA/ Dean Calma



Courses In Radiological Crime Scene Management
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Source: IAEA/ Dean Calma

The IAEA offers a course in the
foundations on radiological crime
scene management (RCSM) and
an instructor course in this topic

This course take a hands-on
approach to ensuring the transfer
of key knowledge to Member
State personnel who would act in
a response role

Expert missions and RCSM starter
pack with RCSM equipment are
available from the IAEA



The Nuclear Security Fellowship Programme in
Nuclear Forensics

IAEA designs a Nuclear Security Fellowship in partnership,
utilizing Host Organization capabilities

Each Fellowship is unique, and may focus on one or more
analytical techniques or approaches used in nuclear forensics

All Fellowships are led by experts in Host Member States with
considerable experience in nuclear forensic analysis Source: IAEA / Dean Calma
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Applying for Nuclear Security Fellowships

, Applicants will be considered on the basis of their
N i technical skills and experiences; role in nuclear
W’ s UV security; relevance for the particular Fellowship; and
‘ o AR other factors
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|IAEA selects the successful candidate from the pool
of applicants



Nuclear Security Fellowships May Focus On:

Characterization of nuclear or radioactive material

 Using multiple nuclear forensics techniques to
characterize nuclear or radioactive materials that may
be encountered out of regulatory control in the
Member State

Team exercise in the conduct of nuclear forensics

e Multi-week exercise in the conduct of a nuclear
forensic examination, where participants collaborate
to execute a nuclear forensic analytical plan

In-depth research in nuclear forensics

« Completion of a research project in nuclear forensics, focusing on advancement of
new approaches, methods, or techniques, culminating in the preparation of a
manuscript

8

These are just some examples of possible projects that can be conducted under a Nuclear Security Fellowship



Coordinated Research Projects in Nuclear
Forensics

 The IAEA has established
three Coordinated Research
Projects In nuclear forensics
SO far

* The third CRP (J02013) is set
to conclude in Summer 2023

Source: IAEA / Dean Calma



Types of CRP Projects in Nuclear Forensics
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New CRP In Nuclear Forensics — J02020
(Now open for proposals!)

1. Move laboratory to radiological crime scene: fast in-field analysis of nuclear or
other radioactive materials and radionuclide-contaminated material.

2. Improve data transfer and communication systems to nuclear forensics
laboratory.

3. Develop requirements for robots at a
radiological crime scene.

4. Maximize quality of data collected using
In-field instrumentation for categorization
and initial characterization:

gamma spectrometry
X-ray fluorescence
other field-deployable techniques

Source: IAEA/ Dean Calma
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New CRP In Nuclear Forensics — J02020
(Now open for proposals!)

5. Improve the quality of physical data (macro- and micro-scale
analytical techniques) for powder, particulate, and microparticle
samples of nuclear or other radioactive material.

J

| 6. Develop approaches to measure

- heterogeneously-distributed nuclear forensic
signatures in nuclear or other radioactive
material.

7. Improve physical, elemental, chemical,
and isotopic measurements of non-nuclear
evidence like packaging, shielding material,
paper and associated documents.

Source: IAEA/ Dean Calma

8. Develop new nuclear forensics signatures.
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New CRP In Nuclear Forensics — J02020
(Now open for proposals!)

9. Measure key nuclear forensics signatures
using sustainable, cost-effective instrumentation.

10. Develop approaches to measure sealed
radioactive sources and other radioactive
materials used in industry and medicine.

11. Improved statistical and data analysis tools
for mathematical inclusion/exclusion when
comparing signature data to data compiled in a
national nuclear forensic laboratory.

12. Development and application of advanced
nuclear technologies to nuclear forensics.

Source: IAEA / Dean Calma



Guidance Documents and Other Publications

IAEA Nuclear Security Series No. 2-G (Rev.1)

Implementing Guide

Nuclear Forensics in
Support of Investigations

This document contains official IAEA guidance on the development
and use of a nuclear forensic capabillity in support of investigations
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Other Documents are on the IAEA Website

Nuclear Forensics: TECD0C No. 1730
Beyond the Science Application of Nuclear

Summary of a Technical Meeting | Forensics in Combating lllicit
ment of a National Nuclear Afficking of Nuclear and

ensics Library: A System her Radioactive Material

the Identification of Nuclear
Other Radioactive Material
out of Regulatory Control




Coming in 2023! A new TECDOC on Nuclear Forensics

IMPLEMENTING A NUCLEAR FORENSIC
CAPABILITY: APPLICATION OF ANALYTICAL
TECHNIQUES

= Will go into more technical detail than
IJAEA NSS No. 2-G (Rev.1)

= Will cover all the key analytical
techniques used by nuclear forensics
laboratories around the world
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INTRODUCTION ... oo oot e e e ee e 1
1.1 BACKGROUND ...
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13.
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NUCLEAR FORENSICS IN SUPPORT OF INVESTIGATIONS OF
CRIMINAL OR OTHER UNAUTHORIZED ACTS INVOLVING NUCLEAR
OFR. OTHER RADIOACTIVE MATERIAL . e 3

ACTIVITIES AT THE RADIOLOGICAL CRIME SCENE INCLUDING
MATERIAL CATEGORIZATION AND INITIAL CHARACTERIZATION ... 5

RECEIPT AND HANDLING OF SAMPLES AT THE NUCLEAR FORENSIC
LA B O R A TR Y oo een 8

4.1 RECEIPT OF REQUEST FOR NUCLEAR FORENSIC ANALYSIS
FROM THE INVESTIGATIVE AUTHORITY ALONGSIDE
RELEVANT IN-FIELD CATEGORIZATION AND

CHARACTERIZATION DAT A e 8
42 DEVELOPMENT OF A NUCLEAR FORENSIC ANALYTICAL
PLAN FOR THE SPECIFIC TYPE OF MATERIAL ... ... 9
43. RECEIPT OF MATERIAL WHILE MAINTAINING CONTINUITY
OF EVIDENCE . e 10
44 ANALYSIS OF MATERIAL UPON RECEIPT TO CONFIRM
ACCURACY OF IN-FIELD CATEGORIZATION ... 11

435. UNPACKING AND DOCUMENTATION OF MATERIAL,
ALONGSIDE PRESERVATION OF ANY ASSOCIATED

TRADITIONAL FORENSIC EVIDENCE ... 11
4.6. IF NECESSARY, ALIQUOTING FOR SUBSEQUENT NUCLEAR
FORENSIC EXAMINATION e 13

CHARACTERIZATION THROQUGH NON-DESTRUCTIVE ANALYSIS ... 13
5.1 RADIOMETRIC NON-DESTRUCTIVE ANALYTICAL

TECHNIQUES ... e 14
52 PHYSICAL NON-DESTRUCTIVE MEASUREMENTS ... 16
53 ELEMENTAL AND CHEMICAL NON-DESTRUCTIVE
MEASUREMENTS
CHARACTERIZATION THROUGH DESTRUCTIVE ANALYSIS ... 12
6.1 FLEMENTAL AND CHEMICAL COMPOSITION
MEASUREMENTS

62 ISOTOPIC COMPOSITION MEASUREMENTS ...
6.3. RADIOCHRONOMETRY MEASUREMENTS
6.4 OTHER DESTRUCTIVE ANALYSIS TECHNIQUES. ..
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You Are Not Alone on Your Nuclear
Forensics Journey

There are several international
organizations that are actively
engaged In assisting Member
States in the development of
nuclear forensics

In addition, many Member
States that have developed an
advanced nuclear forensics
capability are more than happy
to share their knowledge
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Source: IAEA / Dean Calma

17



\4@ ) IAEA
A International Atomic Energy Agency
Atoms for Peace and Development

Thank you!



