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IAEA Activities Related to Neutron Imaging 
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Outline 

• RR issues and challenges 

 

• Examples of efforts related to neutron imaging 

Finished CRP on neutron imaging  

Active CRP on materials R&D for nuclear energy   

New CRP in the area of cultural heritage  

Round-Robin tests 

TM on network for advanced neutron imaging 

Summer school on neutron imaging 

Project under PUI funding 

 

• Conclusions 

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 
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Key issues and challenges in RR utilization 

• Number of operational RR is decreasing 

 

• These are very old facilities & need  constant 

 modernization/refurbishment 

 

• 50% of RRs remain heavily underutilized 

 

• “Paradox”: requests by newcomers to assist  

 in the first RR project 
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Contact: D.Ridikas@iaea.org 

Source: IAEA RRDB, February 2011 4 

Contact: D.Ridikas@iaea.org 



-1 RR per year since 2005 

-2 RR per year since 1995 
Contact: D.Ridikas@iaea.org 

Trend for decreasing number of RRs 



• Lack of purpose (and strategy); objectives formulated long 
time ago; no new/clear strategy available 

 

• Lack of budget (and staff); prefer operate on “survival” level 
rather than shut-down and decommission; no plan/funds for 
decommissioning 

 

• Lack of pro-activity (and motivation); no action to search for 
new users/clients; no action to analyse/penetrate the market 
for potential commercial products and services 

 

• Lack of QA/QC (and Integrated Management System); 
decreased confidence from major stakeholders (funding and 
regulatory authorities); decreased chance to go commercial; 
no courage for re-organization 
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Contact: D.Ridikas@iaea.org 

Major reasons for RR Underutilization 



In-house strategy for enhanced RR utilization 

Today existing or planned RR facilities should concentrate  

on three major issues: 

Contact: D.Ridikas@iaea.org 
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International Cooperation  

& 

Networking 

 

Strategic Planning  

& 

Performance Monitoring 

 

 

Sustainability  

through 

Provision of Products & Services 



IAEA Research Reactor DataBase (RRDB) 

http://nucleus.iaea.org/RRDB/  
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Now possible: 

* Online updates 

* Multiple search 

* Up-to-date statistics 

* Maps, and 

* Much more! 

Includes: 

* Detailed information 

of 680 facilities 

* Operational status 

* Reactor data 

* Fuel data  

* Utilization records 

*… 

 

Jointly coordinated  

and managed by 

NAPC & NEFW. 
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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 

RR application-oriented functions of RRDB 

Indispensable to define priorities and plan our activities! 
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Contact: D.Ridikas@iaea.org 

IAEA and ISNR survey of neutron imaging facilities 

• 23 replies out of 68 contacts (~30 %) 

• 23 countries represented out of 40 involved (~50 %) 

• Both big (>10MW) and small RRs (<1MW) covered  
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Contact: D.Ridikas@iaea.org 

Closed CRP 1309 : (2003-2006)  

Development of improved sources and imaging systems for neutron radiography 

Main objectives: 

• To optimize the neutron beams for imaging purpose using modern simulation techniques.  

• To enhance the beam intensity using modern layout principles, neutron optics, like 

focusing and beam guides and filters.  

• To develop a standardized, low cost, neutron image grabber and analyzer for efficient 

data collection that can be used with low intensity sources.  

• To improve signal processing techniques used in neutron imaging applications. 



Active CRP 1575 (2009-2013): 

Development, Characterization and Testing of Materials of Relevance to Nuclear Energy 

Sector Using Neutron Beams (SANS, diffraction and neutron radiography)  

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 

Expected output: 

• Creation of multilateral network in the field of advanced nuclear materials research 

• Creation of an experimental reference database for models and calculations 

• Final project publication 

6 countries out of 18 use 

neutron imaging technique 

for this purpose: 

1. Brazil 

2. Germany 

3. Indonesia 

4. Korea  

5. South Africa 

6. Switzerland 

Contact: D.Ridikas@iaea.org 
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New 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 

 

• Designed/drafted during CM in September 2011 in Vienna 

 

• 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 approved (out of 30 proposals) 

 

• Kick of meeting will take place on 7-11 May in Vienna 

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

 

Contact: D.Ridikas@iaea.org 
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mailto:A.Zeman@iaea.org
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Contact: D.Ridikas@iaea.org 

Round Robin related to neutron imaging (1) 

• Need of standard approach for facility characterization 

• Need of accepted procedures for standardisation  

• CM in Vienna in 2009 

• Discussions via e-mail and phone conferences 

• Round table discussion at WCNR 2010 in South Africa 

• Targeted meeting during RCM in China in 2011 

 

PSI designed and fabricated samples, developed 

measurement protocol and data analysis procedure 

 

Presently: Brazil, Hungary, Portugal and South Africa 

Next: Poland, Malaysia, Argentina, Algeria 

After: Indonesia, Germany, Slovenia, South Korea  
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Contact: D.Ridikas@iaea.org 

Round Robin related to neutron imaging (2) 
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Contact: D.Ridikas@iaea.org 

TM on Regional Research Reactor Users’ Networks 

(RRUNs): advances in neutron imaging 
26 – 30 November 2012 ; Serpong-Jakarta, Indonesia 

 

Topics: 

• On-going modernization or new projects of neutron imaging facilities   

• Advances in modern neutron imaging, e.g. energy-selective imaging, real-time 

imaging, computed tomography, relation to neutron scattering techniques, etc. 

• Role of neutron imaging in materials research and various industrial applications  

• Results of the IAEA Round Robin exercises using standardization samples 

• Share of good practices and strategies from international collaborations and 

networking in the field of neutron imaging; potential creation of users’ network on 

neutron imaging. 

 

Expected Output: 

 Preparation of report on present status and future development of neutron 

imaging facilities and associated instrumentation 

 Share of good practices and lessons learned from international cooperation and 

multi-user facilities  

 Critical evaluation of Round Robin results, available by this time 

 Formulation of recommendations and work-plan; potential creation of network 
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Contact: D.Ridikas@iaea.org 

Summer School on neutron imaging (tentative)  
June/October 2013 ; HZB, Berlin, Germany; ~30 students; ~10 days 

Topics: 

• Introduction to neutron sources: reactor and accelerator based 

• Introduction to fundamentals and advances in neutron imaging techniques 

• Guidelines on required  

• neutron beam characteristics 

• equipment installation and licensing, including hardware and software 

• experimental setup, data taking, and data analysis 

• standardization of techniques with respect to industrial applications 

• staff training and qualification 

• Basic experimental training (hands-on-experiment in small groups) in neutron 

radiography and neutron tomography 

• Experimental case studies (hands-on-experiment in small groups) on specific 

applications of neutron imaging 

• Tutorials on neutrons imaging: demonstration of toolkit on experimental data 

handling,  post-experimental analysis, image reconstruction and examination, 

finalization of results   

• Examples of neutron imaging applications in biology, chemistry, medicine, 

physics, material sciences, environment, engineering and various industries 

• Marketing and industrial opportunities for neutron imaging applications  
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Contact: D.Ridikas@iaea.org 

PUI supported project on neutron imaging 

2012-2014; partial funding granted; full funding requested/resubmitted 

Expected Output: 

 Creation of a comprehensive database on neutron imaging facilities and their 

characteristics in developing countries 

 Transfer of advanced technology and know-how through the installation of 

modern equipment and software, dedicated training and qualification of involved 

personnel, and implementation of standardization procedures and protocols 

 At least five digital neutron radiography-tomography facilities installed or 

modernized, licensed and fully operational in the developing countries  

 Established cooperation between developed and developing countries in the field 

of neutron imaging research and applications 

 Established contacts and initiated cooperation between neutron imaging facilities 

and industrial partners; industrial needs evaluated 

 Publication of relevant technical documents, guidelines and promotional material 

related to industrial applications of neutron imaging 

 Contribution to the enhanced utilization of research reactors, including increased 

sustainability through additional revenue generation from industrial neutron 

imaging applications 
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Contact: D.Ridikas@iaea.org 

Promotion of neutron imaging  
Present   

• In addition to CRP, TM, School, Round Robin, PUI project, … neutron 

imaging featured in IAEA brochure (2010), sent to 151 IAEA Member States 

 

 

 

 

 

 

 

 

 

 

Future 

Preparation and publication of a dedicated promotional brochure  

“Advances of Neutron Imaging: from Research to Industrial Applications” 

 



Thanks  

for your  

attention! 
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Contact: D.Ridikas@iaea.org 


