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International Atomic Energy Agency

IAEA Technical Meeting on

New Generation of EB Accelerators for Emerging Radiation Processing

Applications

7-11 September 2015.”
IAEA Headquarters Vienna, AUSTRIA
(MOEOQ3 — Meeting Room - Building M)

| PROVISIONAL AGENDA |

Monday, 7 September 2015

Session I:

9.30 - 10.00

Session I1:

10.30 - 11.30

11.30-12.30

14.00 - 15.00

Introductory Session

Opening of the meeting by:

» Mr Aldo Malavasi, (Deputy Director General, Nuclear
Applications)

» Ms. M. Venkatesh (Director of Division of Physical and
Chemical Sciences)

» Mr. Mr Joao Alberto OSSO JUNIOR (Head, Radioisotope
Products and Radiation Technology Section )

» Mr Sunil Sabharwal(Scientific Secretary)

Scope and Objectives of the Technical Meeting
Election of the Chairperson and reporter
Adoption of the agenda

Participants’ Presentations **

Mr. Philippe DETHIER - Belgium

New 2nd generation Rhodotron

Mr. Wilson CALVO - Brazil

Mobile Unit with an Electron Beam Accelerator to Treat Industrie
Effluents for Reuse Purposes in Brazil

Mr. David BROWN - Canada

Title to be received

Tuesday, 8 September 2015

Session 11
09.30 - 10.30
10:30 - 11:30
11.45-12.45
14:00-15:00
15.00 — 16.00
16.30 - 17.30

Participants’ Presentations **

Mr. André WEIDAUER - Germany

Electron treatment of seed: an environmental friendly Treatment method
with future potential

Mr. Hironari YAMADA — Japan

Title to be received

Mr. Bumsoo HAN — Korea, Republic of

Requirements of Electron Accelerator for Environmental Application
Mr. Andrez CHEMILIEWSKI — Poland

Accelerators for the future research, industry and environmental
applications

Mr. Z.Zimek — Poland

Reliability and availability of high power electron accelerators for
radiation processing

Mr. Aleksandr Bryzgin — Russia

ILU accelerators for EB and X-ray

Wednesday, 9 September 2015

Session 111

9:30-10:30

10:30-11:30

11:45-12:45

14.00 - 15.00

15.30-17.30

Participants’ Discussion : ALL PARTICIPANTS

Mr Urs V.LAUPPI — Switzerland

Permanent sealed, compact ebeam engine

Mr Peter MCINTOSH — United Kingdom

Title to be received

Mr Robert Kepher — United States of America

Title to be received

Mr. Peng WEI - China

The development and outlook of the EB irradiation facilities and their
applications in China

Discussion "Emerging scenario of electron beam applications”

Thursday, 10 September 2015

Session 1V

09.30- 11.00

11.30-13.00

14.00 - 15.30

Discussion and Initiating Preparation of Technical Document;- ALI
PARTICIPANTS

Discussion "New generation accelerators — meeting techno-commercial
needs of emerging applications”

Discussion “Strategies for enhancing deployment of EB technologies:
enhancing mutual cooperation among stakeholders and the potential
IAEA role”

Preparation of a technical report : scope/contents/structure of the meeting
report/conclusions/recommendations
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http://www-pub.iaea.org/iaecameetings/50814/ICARST-2017

Target Audience

Radiation science and technology is a multidisciplinary area
that covers many branches such as radiation-related physics,
chemistry, materials science, biology, engineering and
industrial applications. Accordingly, the target audience for
this conference comprises but is not limited to:

= Radiation technology professionals

= Entrepreneurs or stakeholders involved in applications
of radiation technologies

« Research scientists engaged in radiation research

= Policy makers and regulators

Participation and Registration

No registration fee will be charged to participants. The IAEAis
generally not in a position to bear the travel and other costs of
participants in the conference. The IAEA has, however, limited
funds at its disposal to help meet the cost of attendance of
certain participants.

All persons wishing to participate in the conference are
requested to register online in advance through the
conference web page and send a completed Participation
Form (Form A), and if applicable, the Form for Submission of
a Paper (Form B) and the Grant Application Form (Form C)
to their competent national authority (e.g. Ministry of Foreign
Affairs or National Atomic Energy Authority), or to one of the
organizations invited to participate, for subsequent electronic
transmission to the IAEA (Official.Mail@iaea.org).

Working Language

The working language of the conference will be English.

Key Deadlines

Submission of abstract 30 June 2016
(including Form A and B)

Submission of Grant application 30 June 2016
(Form A and C)

Notification of Acceptance of abstract End of July 2016

Submission of full papers end of October 2016

Submission of Abstracts

Abstracts must be sent in electronic format (no paper
copies) directly to the IAEA. Instructions on how to upload
the absiracts to the conference’s web browser-based file
submission system (IAEA-INDICQO) will be available on the
conference web page as of February 2016. No other form of
submission will be accepted.

Exhibition

A limited amount of space will be available for commercial
vendors’ displays/exhibits during the conference. Interested
parties should contact the Scientific Secretariat by email at:
icarst2017@iaea.org by 30 June 2016.

Scientific Secretary

Mr Jodo Alberto Osso Junior

Division of Physical and Chemical Sciences
Department of Nuclear Sciences and Applications
Tel.: +43 1 2600 21748

Email: icarst2017@iaea.org

Administration and Organization
Ms Julie Zellinger

Conference Services Section

Division of Conference and Document Services
Department of Management

IAEA-CN-249

Tel.: +43 1 2600 21321

Email: J Zellinger@iaea.org

Conference Web Page
www-pub.iaea.org/iaeameetings/50814/International-
Conference-on-Applications-of-Radiation-Science-and-
Technology-ICARST-2017

ICARSTZ01/

International Conference on
Applications of Radiation Science
and Technology (ICARST-2017)

IAEA Headquarters
Vienna, Austria
24-28 April 2017

IAEA

Internationa] Atomic Enargy Agency

IAEA-CN-249

Atoms for Peace




The scope of the conference is meant to cover, but is not limited to, the following
topical areas:

* Recent advances in radiation chemical sciences

» Current radiation technology trends

 Setting up of new radiation facilities

« Production and transportation of cobalt-60

* New generation electron beam accelerators and X-ray sources

« Radiation sterilization

« Radiation modification of polymeric materials

« Radiation chemistry in the synthesis and design of nanomaterials

« Development of advanced materials using radiation technology

« Surface curing using radiation technologies

« Radiation treatment of gaseous pollutants, industrial wastewaters, municipal wastewater,
sludge and emerging organic pollutants

» Use of radiation technology for cultural heritage imaging and preservation

« Radiation chemical aspects related to water coolant systems in nuclear reactors, fuel
reprocessing and nuclear waste management

» Operational experience from radiation facility operations

« Radiation dosimetry

* Implementing quality management practices for the control of radiation processes

* New generation safety and control features in radiation facilities

» Applications of tracers and radiotracers for studying industrial and environmental processes
« Thin layer activation method for wear measurement

* Nucleonic control and measurement systems

+ Radiation detection techniques and equipment

« Computational fluid dynamics and numerical modelling of residence time distribution
« Radiation based imaging technologies

« Economic aspects of radiation technologies vis-a-vis conventional technologies

« Educational tools and methods for human resource development in this field
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The latest machine MIRRORCLE-CV4
HP model produced last year for
HITACHI Ltd.




MIC1-CT system installed in a factory
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Flat panel detector



LIEAMDCT 500Hz, 200mA
Target : W39s
S-0:550 mm
S-D:2600 mm
FP 1sec./frame
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Scene coordinate system
3027 mm

Scene cocedinate system Right 1
000 mm
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Shape dependence of edgeueffect
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MICROTRON is
hlgh quallty and compact accelerator

o9crn

We are experienced with 1
to 20 MeV MICROTRON as
an injector of synchrotron



Principle of MICROTRON

]ﬂg’ ,, I \

Extraction channel

o = ! -
,/"" i P X -
- ! » -
e

> 4
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\

\ Electron emitter
set the cavity wall

v

" Electron
trajectories

y Acceleration cavity 2

Electrons are accelerated through the cavity circulating under
the uniform magnetic field and extracted to the outside when
they reach the designed energy.



Comparison of microtron and linac

4MeV MICROTRON

Beam output

Electron .
trajectory (I:Er)](;rr?r(]:glon
/

Energy spectrum

Energy spread is small.

-

Non lower energy n

Intensity [arb.]

Emitter

0 1.0 20 3.0 4.0 5.0
RE Energy [MeV]

4MeV LINAC

Electron RF
Beam output

Pre-Buncher rajectory TNF
/
m Energy spectrum

Energy spread
= " is large.
\ &, Lower energy
Emitter > is included.
(25kV) AD L
c
[}
=
0

0 1.0 2.0 3.0 40 5.0
Energy [MeV]

1) Electrons are emitted by RF gun.

1) Electrons are emitted by 25kV high voltage.

2) Electrons circulate under the uniform magnetic field and
are accelerated passing through the cauvity.

2) Electrons are pre-bunched by the buncher for matching
the acceleration phase in the cavity.

3) Electrons are extracted by the magnetic shield channel
after reaching the designed energy.

3) Electrons are accelerated passing through linear
acceleration cells.

*Electron energy is defined by the geometry between
acceleration point, extraction channel and magnetic field.

4) Electrons are extracted through the exit hole.

*Lower energy electrons are not extracted.

*Electron energy is defined by the RF power.

*Energy spread is less than 1%.

*Lower energy electrons are also accelerated.

*Energy spread is more than 4%.




Features of MICROTRON Iin comparison
with LINAC

Q @ ®LOO

©

Beam current is higher than that of LINAC.
Energy spread is smaller.

Compact and not heavy.

Power consumption is higher

because acceleration efficiency is higher.

Single cell is easier to fabricate.

High voltage floating terminal is unnecessary thus
the handling is safer.

Maintenance is easier. We only change filament
once a year.

Shielding material is reduced.

BFOIRLF—ZARIML BEDIHRILE—RRIMIL

‘ ﬂﬂ
0
5.0

Energy [MeV] Energy [MeV]
MICROTRON LINAC

Intensity
T——

34FE (Arbitrary)
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30KW average by one machine Is possible
since peak current is high!

Model

2MeV high power type

10MeV high power type

Energy range [MV] 2 8.0-10.0
Pulse beam current [mA] 500 300
Pulse width [us] 5.0 5.0
Repitition rate [pps] 5,00 2,000
Average current [mA] 25 10
Beam output power [KW] 5 30
Klystron specification

(model, frequency, 2,856MHz 2,856MHz
average output power) (50kW-ave) (60kW-ave)
Weight (main body) [kg] 600 800
Body size W40 x D15 cm W40 x D60 cm
Cooling water flow [L/min] 350 400
Price (MUSD) ~3 ~4




100, 200 KW Iirradiation is possible In
tandem setup since it is compact

~
Enables machine
Scanning horn maintenance without
stopping irradiation by other
machines

Irradiation room



Irradiation test results by MIC1

E-beam is extracted through 50 um thick Be | E-beam DOSE is monitored by the absorption rate in
: FWT-60-1P film (Batch 1106, 44.5um).

window

Operation 200mA, 30Hz, 200ns, 10s exposure S—-0 distance 11mm

parameters

IR camera is used to monitor

FWT-60-1P, 1106 the temperature of window.

|

|

|

e
° ? film is patched on a
~ | acrylic plate.

|

|

|

|

|

11mm +——=—"

mm —_ .
vy < Be window

CT

Quadrupole magnet

MIC1




Proof of e~beam dose of 1MeV machine at 200mA, 200ns, 30Hz,
10sec (12W) irradiation

-

. Before After
——— FWT-60-1P, 1106 fil
Before irradiation ’ W10, T80 film 605nm: 0.133  605nm: 1.648

| 600nm: 0.133 600nm: 1.616

| | Keos = (1.648 - 0.133) /0.0445

+ - 34.045

Keoo = (1.616 - 0.133) /0.0445
- 33.326

L - e— Q605 = 25.27 kG!
At 605nm: 0.136
At 600nm: 0.135
Which enables

After irradiation c 1kW, TMeV machine

¢ provides
25kGy/cm?, 50cm wide
irradiation field at belt

‘ conveyer speed 60cm/min

25kGy/cm?
S

T

At 605nm: 1.305
At 600nm: 1.268 \

Lf

Aweyor speed

= GDcm/my
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