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Outline

• RR issues and challenges

• Examples of efforts related to neutron imaging
�Finished CRP in the area of cultural heritage 
�Finished CRP on materials R&D for nuclear energy
�Round-Robin tests
�Support through Technical Cooperation projects
�Most recent publications
�Future efforts

• This Training Workshop

Contact: D.Ridikas@iaea.org



Contact: D.Ridikas@iaea.org
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Major Activities within Physics Section

Assistance and support of Member States in the field of 

1. Accelerators

2. Research Reactors 

3. Controlled Fusion

4. Nuclear Instrumentation

5. Cross-cutting Material Research

Based on Member States needs, requests & recommendations

Planning & implementation of P&B activities 

Proposal and implementation of CRPs

Management of Data Bases

Organization of Conferences, Technical & Consultancy Meetings

Organization of ICTP workshops, training schools and courses

Support of TC projects

Promotion of Nuclear Sciences, Applications and Technologies



IAEA

Program/project organisation: x-cutting
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IAEA Research Reactor DataBase (RRDB)
http://nucleus.iaea.org/RRDB/

Now possible:
* Online updates
* Multiple search
* Up-to-date statistics
* Maps, and
* Much more!

Includes:
* Detailed information
of ~700 facilities
* Operational status
* Reactor data
* Fuel data 
* Utilization records
*…

Jointly coordinated 
and managed by
NAPC & NEFW.



IAEA

RR utilisation: applications

Application Number of RR 
involved

Involved / 
Operational, %

Number of 
countries

Education & Training 161 67 51

Neutron Activation Analysis 122 51 54

Radioisotope production 90 37 44

Neutron radiography 68 28 40

Material/fuel testing/irradiations 60 25 25

Neutron scattering 48 21 32

Nuclear Data Measurements 42 18 20

Gem coloration 36 15 22

Si doping 35 15 22

Geochronology 26 11 21

Neutron Therapy 20 8 13

Other 95 40 29

Indispensable to define priorities & plan the IAEA activities!
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Contact: D.Ridikas@iaea.org
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Challenge of Underutilization: affects ~50% of RRs 
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Contact: D.Ridikas@iaea.org

“Busy”, well utilised RRs; ☺

1st crit. 1965

“Naked”, barely utilised RR; �

1st crit. 1979



Contact: D.Ridikas@iaea.org
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Strategic Considerations for a RR facility
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Contact: D.Ridikas@iaea.org

IAEA and ISNR survey of neutron imaging facilities
• 47 entries out of ~60 contacts (~78 %)
• 32 countries represented out of 40 involved (~80 %)
• Both big (>10MW) and small RRs (<1MW) covered , including a few SNSs



Finished CRP 1782 (2011-2014):
Application of neutron imaging with focus on cultural heritage research

• Initiated/discussed during IAEA Satellite meeting of WCNR in October 2010

• Objectives:
• Promote NI technology in order to enhance its utilisation in cultural heritage 
• Establish the necessary standardization procedures and methodology to achieve synergy 
among participating laboratories / facilities.
• Strengthen collaboration between the NI community involved in cultural heritage research
• Develop a database of standard NI-services for cultural heritage needs
• Evaluate available software for data-analysis and simulation. 

• 19 Research Contracts and Agreements, ~20 countries

• Final publication in print

Responsible officer: A.Zeman@iaea.org, Physics-NAPC, IAEA

Contact: D.Ridikas@iaea.org
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Finished CRP 1575 (2009-2013):
Development, Characterization and Testing of Materials of Relevance to Nuclear Energy 
Sector Using Neutron Beams (SANS, diffraction and neutron imaging)

Objectives:
• investigation and characterization of materials relevant to nuclear energy applications
• optimization and validation of experimental and modelling methods
• creation of a database of reference data for nuclear materials research
• enhancement of the capacity of research reactors for nuclear materials research 

10 Research Contracts + 9 Research Agreements

Contact: D.Ridikas@iaea.org
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Among other achievement, a thematic network on 
neutron imaging has been created



• Objectives: 
• Assist in organization and implementation of Round Robin exercise
• Advise on procedures and interpretation in digital neutron imaging
• Seek for sustainable QA/QC process
• Offer training workshops/schools 

• Means:
• Guidelines (and deadlines)
• Samples from PSI: contrast and resolution
• IE for advice and evaluation
• Results analysis, both individual & group
• Follow up workshops/schools

Contact: D.Ridikas@iaea.org
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Neutron imaging: contrast and precision Round Robin



• Results: 
• Participation from 14 facilities world-wide
• Good results achieved by 5-6 neutron imaging facilities
• Deficiencies identified for 2-3 facilities

• Future:
• Continue exercise every two years
• Use improved samples/methodology

• Procurement of new samples
• Analysis and recommendations
• Follow up workshops
• Training workshops/schools

Contact: D.Ridikas@iaea.org
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Neutron imaging: contrast and precision Round Robin



Contact: D.Ridikas@iaea.org
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Neutron Imaging: support to WCNR
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Contact: D.Ridikas@iaea.org

1. South Africa: upgrade of neutron imaging station (training, procurements)

2. China: development of neutron imaging station (training, procurements)

3. Algeria: procurement and expert advise

4. Indonesia: support through EMs

5. Malaysia: support through EMs

6. Morocco: support through EMs

7. Jordan: preliminary design of neutron radiography station (ongoing)

8. Thailand: support through EMs (planned)

9. Bangladesh: support though EMs (planned)

10.Brazil: support through EMs  (planned)

Support through the IAEA TC projects
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Contact: D.Ridikas@iaea.org

Design, procurement and licensing of the complete digital neutron imaging facility 
at ETRR-2 reactor in of EAEA in Egypt 

Das Bild kann zurzeit nicht angezeigt werden.

Das Bild kann zurzeit nicht angezeigt werden.

IAEA TC project EGY4048: Development of Neutron Irradiation and 
Beam Line Facilities for Effective Use of the Research Reactor 

+ expert missions & training of staff
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Contact: D.Ridikas@iaea.org

Promotion of neutron imaging 
Neutron imaging featured in IAEA brochure (2010, rev. 2015);
sent to ~170 IAEA Member States
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Contact: D.Ridikas@iaea.org

IAEA publication 2014 : 
Applications of Research Reactors

• Dedicated Chapter on neutron imaging
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Contact: D.Ridikas@iaea.org

IAEA publication 2015 (in print): 

• Dedicated section(s) on neutron imaging
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Contact: D.Ridikas@iaea.org

IAEA Technical Meetings:
• Networking & advances in neutron imaging
• Networking & standardization of neutron imaging

26-29 November 2012; Serpong, Indonesia; 20 participants from 16 countries.

23-26 June 2014; Vienna, Austria; 25 participants from 20 countries
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Contact: D.Ridikas@iaea.org

Proposal for a new CRP on Development of Standardized 
Protocols and Samples to Evaluate the Performance of Digital 
Neutron Imaging for Industrial Applications

Main objectives
� Develop and publish standardization protocols and guidelines
� Develop and produce standardized test samples
� Organize and perform Round Robin exercises 
� Develop a modular E-learning tool for training purposes in digital neutron imaging
� Develop marketing strategies for industrial applications of neutron imaging 
� Explore and promote neutron imaging using compact neutron generators

Schedule:
• Design of the project 01-2016
• Approval of the project: 03-2016
• Call for research projects: 04-2016
• Deadline for applications: 07-2016
• Evaluation of projects: 09-2016
• Project kick-off meeting: 12-2016



• Results: 
• Training Workshop, jointly with Berlin Neutron Imaging School, August 2013
• Attended by 30 students (50% supported by the IAEA)
• Lectures provided by 10 experts (2 supported by the IAEA)
• Hands-on-training practical exercises included
• Technical visits organized

• Future:
• Next Training Workshop in 2015, here at PSI (Switzerland)

Contact: D.Ridikas@iaea.org
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Neutron imaging: organization of training workshops



Thanks for your attention!
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