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Physics Section in numbers

« Staff: 21 positions, 11@HQs & 10@ Seibersdorf; ~
+ consultants, interns, fellows; ~30 in total

 Budget: ~4M Euros RB under 3 sub-programmes;

+ similar amount implemented under TC Programme
« Coordinated Research Projects: 10 active/new
« TC projects: >50 active in >50 Member States
 Meetings/Workshops/Schools: >50/year
« Major Conferences (3): Accelerators, RRs, Fusion
« Data bases/portals (4): accelerators, neutrons, fusion, instrumentation

« Collaborating Centers (6): ANSTO, Elettra, iThemba LABS, TU Delft,
Univ. Paris Saclay, Univ. of Okayama

« Cooperation agreements (4): ITER, UNICRI, RBI, PPPL,
« Events in cooperation: >10/year
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Physics Section: main technical areas

]

1.4.2 Research & Applications with
Accelerators & Neutron Sources
(incl. RR applications)

1.4.3 Nuclear Instrumentation
(incl. laboratory in Seibersdorf)

1.4.4 Nuclear Fusion

Research & Technology
(incl. coop. with ITER)
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Nuclear Science & Instrumentation Laboratory

NSIL/Physics @Seibersdorf

Mission: Assisting Member States in introducing and extending the use of nuclear instrumentation and
radiation measurement techniques, including related capacity building

Nuclear Instrumentation: Enhanced capabilities and
applications of nuclear instrumentation for various
measurements, monitoring and diagnostic purposes

Nuclear Spectrometry: Enhanced usage of versatile, high
precision, non-destructive, low-cost analytical techniques
for characterization of materials and objects

Neutron science: Operation of compact neutron
generators for research, demonstration of practical
applications and training purposes.

X rays

(available)

/.

NSIL

beams

. 9 (planned)

Neutrons
(in progress)

Available/planned facilities
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Neutron Science Facility (NSF) at Seibersdorf

NSF is based on two neutron generators,
D+D reaction - 2.45 MeV neutron source (fission neutrons, 5e6 n/s); US EB funded
D+T reaction = 14.1 MeV neutron source (fusion neutrons, 5e8 n/s); Australia donation
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Training opportunities already available (1/3)

e Gamma and neutron radiation
monitoring systems

* Full scale Monte Carlo modelling tools:
MCNP and PHITS

* Demonstration of Neutron Activation
Analysis (NAA) capabilities

&l
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Training opportunities already available (2/3)

* Delayed Neutron Counting
(uranium samples from SGs)

* Bonner spectrometer & other
neutron instrumentation

* Dual neutron/X-ray
radiography/tomography system
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Training opportunities already available/delivered (3/3)

 The very 15t TR workshop has been completed in November

Home / News / New IAEA Neutron Facility Delivers First Hands-on Training

New IAEA Neutron Facility Delivers First Hands-on Training

Michael Amdi Madsen,

NOV

' Related stories
24 |

iy

- &~
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E.g. Support to Fukushima Prefecture (Japan)

Developed/adapted hardware/software Developed/adapted methodology
Hexacopter 3)\% Q ‘ : - &= nSv/h

\REA

RC with

real-time
dose rate
Leica GNSS

IAEA GM

Counter
LaBr

spectrometer

Camera
nSv/h

A number of trial measurements completed

physics@iaea.org 12



mailto:physics@iaea.org

E.g. New develqpments_ _using Instrumented UAVsS

i e

Inspection of object and
emergency search for sources
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E.g.: Organization of major Conferences

International Conference on
Accelerators for Research ®

and Sustainable Development:
From Good Practices Towards Socioeconomic Impact 29TH IAEA International Conference on

16-21 October 2023 - . iz
i , Addressing Challenges and Opportunities to

Great Britain and Northern Irefand 2 Ensure Effectiveness and Sustainability

27 November — 1 December 2023; Dead Sea, Jordan

i

23-27 May 2022

IAEA Headquarters, Vienna, Austria
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AccConf2022@IAEA “"us‘“é'??a&eﬁ‘f‘?"ﬁ%n

The Conference reported on ALL accelerator based technologies and
techniques used in cutting-edge research and applications in the field of
energy, food and agriculture, environment, biology, medicine, forensics,
cultural heritage, materials science, and some other areas.

* Opening by the DG and 3 DDsG, Rays of Hope & NUTEC Plastics

« Streamed live + recorded videos and materials available

« ~200 in person participants ~300 registered virtually, 72MSs; 112
orals and 70 posters

» Four side events, featuring (a) Recent Developments, (b) IAEA
Collaborating Centres, (c) Women in Accelerator Science, and (d)
Sustainability aspects.

» |AEA Bulletin on Accelerators issued ‘°"_‘L‘“‘°.'3.§.n~eu,..,.ou

» Proceedings published electronically + special issue of EPJ A
Techniques and Instrumentation is in preparation

« 21d Conference in series is planned in 2026
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mailto:physics@iaea.org

AccConf2022@IAEA

Highlights: T
« Much appreciated event by very diverse community, A "o 2lls Bans ods 2 Bt al L
filling the gap for similar int. events = will continucjitsr:
every 4 years =
« Safety and regulatory aspects and challenges were
addressed in a dedicated session
* New guidance document on Specific Considerations and
Guidance for the Establishment of lonizing Radiation
Facilities, IAEA Radiation Technology Series No. 7
(2022) released as preprint
 ldentify gaps for facilitating adoption of accelerator
technologies and applications having high impact such
as cancer management or irradiation/NDT technologies
« Expand and strengthen facilities at the IAEA
Laboratories by establishment of accelerator-based lon
Beam Facility (IBF) and e-beam irradiator

physics@iaea.org 16
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E.g. Thematic Portals and Data bases

IAEAorg NUCLEUS

‘&@i} IAEA | Accelerator Knowledge Portal

Home Interactive Maps ~ Accelerators for Heritage Training Materials ~ Useful Resources ~ Case Studies IBA Beamtime Workspaces ~ About Us

Interactive Map of Accelerators

Total Accelerator-Based BNCT Faciliti Electrostatic Synchrotron Light X-ray Free Electron
Eacilities: Neutron Sources Actiies Accelerators Sources Laser Sources

577 14

Users New Users
Total Countries:

59 %y Wl 4 y Accelerators Accelerators

9,646 7,128
N~ T~

Fusion Porta Fusion Portal

8,260 6,195

I-E-H-l_'s_'-s_.._.a T H-QL;_E - o
6,459 4224

ARIS - dpli — —
5,912 5,544
S
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E.g. Access to state of the art accelerator facilities

 |AEA-RBI agreement; co-shared infrastructure
o 20 days of the beam time available for the developing countries
o Annual training workshops, with emphasis on hands-on-training
o New He ion source for dual-beam capability commissioned (fusion research)

 |AEA-Elettra agreement; joint XRF beamline )
o Dedicated beam-time for users; +20 research groups from +15 MSs annually fgﬁ ‘
o Annual training workshops, with emphasis on hands-on-training -
o Recent improvements of the beam line and end-station
o UHVC ‘Mirror Facility’ for training commissioned at NSIL Seibersdorf

physics@iaea.org 18


mailto:physics@iaea.org
http://www.google.at/url?sa=i&rct=j&q=team+work&source=images&cd=&cad=rja&docid=x4LFClWgvi3oBM&tbnid=NEWVMkz0K6zHLM:&ved=0CAUQjRw&url=http://www.gdnet.org/cms.php?id=activities_grp&ei=85VAUcmMEofQtAaUpYCQCA&bvm=bv.43287494,d.bGE&psig=AFQjCNGw2lwdql15cQ6RpEthRpgUceG96w&ust=1363273543150103

E.g. Scheme of IAEA Collaborating Centres ES

Bt Sincrorone New: Centre for lon Beam Applications
s’*i‘g National University of Singapore
PE’SZ}ESES'E'EZ
Seville, Scprjﬁ .%E%?;;

National Center
For Electron Beam
Research (NCEBR),
Texas, USA

Thematic areas of CC:

. Thembs LABS, L, lon Beams for Materials Science

Sydney, Australia

* Microscopy and Nano fabrication

IAEA CC implementing activities with Forensics & Heritage Sciences

direct involvement of particle accelerators

Accelerators for Radiobiology

physics@iaea.org 19


mailto:physics@iaea.org
http://www.google.at/url?sa=i&rct=j&q=team+work&source=images&cd=&cad=rja&docid=x4LFClWgvi3oBM&tbnid=NEWVMkz0K6zHLM:&ved=0CAUQjRw&url=http://www.gdnet.org/cms.php?id=activities_grp&ei=85VAUcmMEofQtAaUpYCQCA&bvm=bv.43287494,d.bGE&psig=AFQjCNGw2lwdql15cQ6RpEthRpgUceG96w&ust=1363273543150103

E.g. Integrated RR Utilization Review missions

Objectives

* Assess current utilization profile

* |dentify opportunities to expand utilization

« Strengthen user community and enlarge the utilization base

’is_l| Optimal solution

IAEA wraps up SA mission into
multipurpose research reactor

@ = heresasminics

SAFARI-1, is 2 20MW light warer-

NEa between size and reliability

W -

EMEDWERING
YOU

TRENDING THIS WEEK

Western Cape Premier Alan
jinde credits ‘energy g...

Lessons for South Africa from
ihe globalenergyUrurn

fogo solar plant gets 20MW.
arade, making it the large..

Enhancing regional power trade
inthe horn of Africa

Sout ip nuclear research reactor, 1.1, is 2 20MW light water-modraced resctor commissioned on 18 $90M to set up net-zero energy
March 1965. I — latform for S.
Ly -

The International Atomic Energy Agency (IAEA) has just wrapped up a mission

review of the research reactor SAFARI-1, situated at Pelindaba, near the
Hartbeespoort Dam. It investigated what needs to be done to create a
multipurpose reactor project.

IRRUR

Integrated Research Reactor
Utilization Review

Assess current utilization
profile of a research reactor

Strengthen the
research reactor
user community and
enlarge the utilization
base
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E.g. Publication:

Specific Considerations and Guidance for

the Establishment of lonizing Radiation

Facilities, Radiation Technology Series No 7

Ch. 1: Introduction

IRF project

Pre-feasibility
stud

/*.
I

/

* Preliminary strategic plan
* Infrastructure assessment
* Cost-benefit analysis

Feasibility
Study

2-5 years (depending on complexity)

Ch. 2: Phases and Milestones
Ch. 3: Considerations for Feasibility Study

" Justification
Establishment and Project milestone Project milestone
ofillE feasibility of
considered A 1. Decision is taken 2. Request for
an IRF project
for establishment proposal is issued
T~ > T— == = o —~=
g i s — S
Phase | Phase 2 Phase 3
Pre-project 1 Project Formulation Implementation
I
\\ |
IRF justification_|

Operational
License

Operation

Annex |: Basis for Infrastructure Assessment

Project milestone
3. Operational
license is received

IRF
Decommissioning

Decommissioning
License

EEE—
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E.g. Publication:

Advances in Boron Neutron Capture Therapy,
TECDOC series, in preparation, +350 pages

1)
2)
3)
4)
5)
6)
7)
8)
9)

Introduction

Accelerator based BNCT

Beam design

Dosimetry and neutron field parameters
Facility design

Operation and management
Pharmaceuticals and radiopharmaceuticals
Boron concentration determination
Radiobiology

10) Methods and models for dose calculations

11) Treatment planning

12) Reporting
13) Clinical trials

+ A number of Appendices, Annexes and Protocols, including

regulatory aspects and facility examples

Proton !
Accelerator |

| Magnet

Cyclotron |
(Proton Beam |
30 MeV, 1mA) |

. o
Dynamltron (2.8MeV, 15mA)

Mass analyzer
*"' for Li vapor monitor

S w}g

Beam profile COIIrmator

i monitor

Target beamline

Proton Beam
Transport System

Scanner
Magnet

Neutron
Irradiation
System

: Shlaldmg oi [:‘ Laser Pointer

]

; = PO

E Treatment Bed
: ’ Collimator

| Moderator

( Courtesy by Sumitomo Heavy Industry Ltd.)

Beamlme N

Water cooling

Jjacket N
Li target
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E.g.: development of e-learning tools

https://elearning.iaea.org/

Introductory training course for research reactor personnel (English/Spanish)

Neutron Activation Analysis

Neutron Imaging

Nuclear Analytical Techniques for Forensic Science

Portable X-ray Spectrometry Techniques for Characterization of Valuable

Archaeological/Art Objects

Quality Assurance of X-ray Fluorescence Analysis of Airborne Particulate Matter

Introduction to Total reflection X-ray Fluorescence

Introduction to X-ray Emission Spectrometry

Introduction to electrostatic accelerators: from basic principles to operation and

maintenance

10. Specific Considerations and Guidance for Establishment of lonizing Radiation
Facilities (forthcoming)

11. lon-beam Engineering of Materials for Quantum Technologies (forthcoming)

arownE

© 00N
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E.g. Worldwide Open Proficiency Tests
for Nuclear and Related Analytical Techniques Laboratories

Organized twice a year in support IAEA Member States laboratories to:
* identify analytical problems
* improve the quality of their analytical results

e acquire / maintain their accreditation

e provide a regular forum for discussion and technology transfer in this area
* In 2021: +100 analytical laboratories participate, representing +50 countries

Scheme of the proficiency test:

* Provision of various samples at no cost
* Full anonymity of laboratories is granted

* Issue of final reports

Previous Proficiency Tests

PTMATIAEAS9

PTMATIAEA/18

PTNAAIAEA/MT

May 2021 - March 2022

February 2020 - May 2021

luly 2019 - March 2020

clay sample
plant sample

Sail

Land-plant
Siliceous

More info:

i N 'L" »15:%?
i """!!;ngslge@gsmm

eter
. JAEA,
i

Download PDF final report

Download PDF final report

Download PDF final report

http://www.pt-nsil.com/
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E.g. 2021 Event statistics

W 142

143

Tot. EVTs 1.4.2 4. 4. J 144
MS/IGO/.. =

3O 13 usi

S Thailand
A -~ P B -
\» - 4 China
G P2 g y

Germany

Japan
France
Italy

Russia

UK
Argentina
India
Pakistan
Spain
Australia
Iran
South Africa
Brazil
Indonesia
Slovenia
Malaysia

N. of Participants Mr Ms Tot. MSs LA TN [c[o Canada

2,634 | 1, 666 128 7 sagum
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E.g. Coordinated Research Projects

§

GJI1AEA |

Instrumentation AccRR
. Fusion

. Instrumentation

e CRP code

Countri.. =
China

[y
o

Russia
UK
USA
France
Japan
Spain

W s ;oW

Hungary
Italy

Algeria
Argentina
Australia
Canada
Czech Repub..
Germany
Greece

India

Tot. RA/RC/TC Tot./Year (Euro) Tot. Inst. Tot. MSs/10s baitigal

123 245,000 102 48 s

N NN NN NN NN NN NN W
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Future developments at NSIL/Physics

NSIL/Physics aims to enhance the in-house capacity in available
laboratory facilities and instrumentation by operating three
complementary probes for irradiation and analysis purposes:

using existing equipment and recent upgrades (Energy X rays
Dispersive XRF and Wavelength Dispersive XRF) (available)
by the establishment of a neutron science facility with
D-D and D-T neutron generators (2019-2022)
through the planned establishment of a compact ion- NSI L
beam accelerator facility (2023-) Neutrons lon
; ; : . (in progress) beams
This will allow expanding IAEA’s support to Member States in: - (planned)

Capacity building through education and training,
Facilitation of applied research, and

Provision of specialized services to internal and external users.
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lon Beam Facility at Seibersdorf (project)

\  medicine Training

Comprehensive survey conducted in 2018: high interest from the user communities
(>60 replies from 40MSs as well as internally within IAEA) :

—>Training in accelerator technology and applications,

—>Services relevant to ion beam and nuclear microprobe analysis,

—>Enhanced access to and use of lon Beam Analysis techniques.

lon-Beam

Feasibility study showed that, to match the
P~ \SIL’s mission and stakeholder needs, the
S OB B RS ECE A S PEO most optimal and cost effective technology
option would be 3.0 MV tandem

Total capital costs: ~¥4.6 M€
()1aea Staff required: ~3 persons
Operational costs: ~100 k€/year

Call for Extrabudgetary Support & Donations-in-Kind!

physics@iaea.org 28


mailto:physics@iaea.org

bqulngs for IAEA Laboratories in 2024!
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