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Portable neutron sources

D+T->n+%He E,=14.1MeV
D+D->n+3He E,=2.5MeV

Oil industry
Security

Structure evaluation



Portable neutron sources
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Non-portable neutron sources




User programmes

Early programmes ‘parasitic’ at materials testing reactors
Mainly used by local scientists (staff)

UK Neutron Beam Research Committee 1966 expanded access
to the broader university research community

Institut Laue Langevin (1971) first (high flux) research reactor
purpose built for an external user community

User programmes now common at synchrotrons etc.




Where should | go to get neutrons?

* Where can | do the best science?
— Instrument specifications
— Flux
— Sample environment
— Technical/user support
— Laboratory space/facilities
— PhD programmes
— Software

* Proximity/ease of access

* Timing (cycles, shutdowns ...)

* Funding

e Personal connections/collaborations
 Accommodation/Food/Scenery



Where should | go to get my neutrons?

http://neutronsources.org/

Here you can find a dedicated webpage with information about each research centre and neutron association
worldwide. Please browse them by continent through the tabs above or by clicking on the map below.
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Neutronsources.org

Your entry imto the neutron world

Welcome to Neutronsources.org

This website aims to provide information
about neutron fadilities and neutron
research worldwide.

Get in touch

If you are from a neutron facility and would
like: to send your latest highlights please
email us at E newsi@neutronsources. ong.
Mailing list

To be informed of neutron-related activities

and developments please subscribe to the
neutron sources mailing list.

e EEL ]

Neutron centres Resources Calendar

A new project will start in Ociober
2015 and last for four years. It
recently been accepted for funding

From:ANSTO, Austraka
Deadline for Neutron Scattering and Deuteration Proposals at the OPAL Reactor

Propasals at the OPAL Meutron Baam Facility (both cold- and thesmal-neutron
instruments) and Mational Deuteration Facility are now open.

From:ENZA
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Neutronsources.org

Your entry imto the neutron world

MNews Resourc Calendar

Africa, Asia and Oceania Americas  Europe

Neutron centres

Research centres worldwide use neutrons as probes to investigate diverse properties of a wide range of
materials.

Neutron associations support scientists who perform neutron research. These assocdations can be organized by
country or be a joint collaboration between different count

Here you can find a dedicated webpage with information about each research centre and neutron association
worldwide. Please browse them by continent through the tabs above or by clicking on the map below.

Atlanne
Doz
AFRICA
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Sources with significant user
programmes



Europe

Reactors
e Institut Laue Langevin — ILL (France — member countries or collaborations only)
* Heinz Maier-Leibnitz Zentrum — MLZ (Germany)
— Julich Centre for Neutron Science — JCNS
— Forschungs-Neutronenquelle Heinz Maier-Leibnitz - FRM-II
* Laboratoire Leon Brillouin — LLB (France)
 Helmholtz-Zentrum Berlin — HZB (Germany)
 Budapest Neutron Centre — BNC (Hungary)
* Nuclear Physics Institute — NPI (Czech Republic)

Spallation sources

e ISIS (UK)

* Swiss Spallation Neutron Source — SINQ (Switzerland)
 European Spallation Source — ESS (Sweden — under construction)

NMI3



ILL (France)
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ILL (France)

The Yellow Book 2008 - Internet Explorer
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The Yellow Book 2008 §
Guide to Neutron Research Facilities C ONTENTS

Foreword
The high flux reactor

Elastic Scattering Instruments
Powder diffractormeters

Single crystal diffractormeters
Large-scale structure diffractormeters
Reflectarmeters

ing
Time-of-flight spectrometers
High resclution spectrometers
Thres-axis spectrormeters

and Particle Physics
Muclear and Particle Physics instruments

User Programme

Computers and Computing
chemistry and Blology Laberatories
sample Environment

Advanced neutron tools

Safety Regulation

Partmerships
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ILL (France)
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MLZ (Germany)
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MLZ (Germany)
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LLB (France)
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LLB (France)
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HZB (Germany)
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enter search item, press refurn all sources Search
Owverview MNeutron and photon source Research User Access Offers Mews Media Centre
| Ouick Access for Visitors

BESSY 11 | Users Information

| Industry and Public

Berlin-based glectron storage ring BESSY Il in
Adlershof yields extremely brilliant photon | Press

pulses - from those in the longwave Terzhertz
range all the way to hard X-rays.

|Vacanci5

Proton Therapy

" \fisitors, Students and PhD

i
Perspective
Ressarch for Society

G| EE|

e Welcome to the Helmholtz-Zentrum Berlin

At the Helmholtz-Zentrum Berlin fiir Materialien und Energie (HZB} we explore materizls and complex material systems that help to
face current and future challenges, such as the energy transition - “Energiewende”. One of the HZE's research emphases is an
£ HZBde Twitter materials for thin-film photoveltaics and for the conversion of solar energy into chemical energy carriers (e.g. molecular hydrogen).

& HZE Youtube

Bl HZBde Facebook

To be able to study materizl structures and processes in detail, the HZE operates two separate large-scale research facilities - the
RSS neutron source BER Il and the synchrotron radiation source BESSY Il - used by some 3,000 guest scientists from all around the World
every year. At both facilities, HZB teams have developed in some cases unparalleled instruments and are continuing to work on
increasing their measurement precision to allow for new insights to be gleaned.

B HZE Instagram
P4 HZBzlog

The HZB is 2 member of the (1Helmholtz Association and co-founder of the Competence Centre for Thin-Film and Manotechnology
for Photovaltaics Berlin {(PVcomB). whose mission it is to promote the technology transfer to industry. X
Aktuelle Tweets @HZEde

Browsa and d. load matarials in our maedia centrs.

|htb:|s:waw.helmholiz—berlin. dejfindex_en.html L e
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HZB (Germany)
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Complex neutron experiments under extreme conditions at BER
+ Meutron source Downloads
v Razearch Reactor BER Il HZE offers access to a great variety of neutron instruments for complex experiments under extreme conditions. Both thermal and cold 8 Floorplan 2011
neutrons are available. Instruments provided with thermal neutrons are located in the Experimental Hall, instruments provided with cold
_ neutrons are located in the Newtron Guide Hall. An exception is the diffractometer EXED in the Neutron Guide Hall, which can be (PDF, 637 KB}
Experimental Hall operated both with thermal and cold neutrons. < the complete BENSC instrumentation
brochure (April 2007

pieutoniGdeial Users who are unsure which is the most appropriate instrument for their experiment should contact the User Office for help. p & ME}
v Operation BER Il '
In order to achieve those extreme conditions, HZE is placing a special emphasis on sample environment for e.g. high magnetic fields,

* High Field Magnet high pressures, high to ultra low temperatures - and combinations thereof.
Beamtime Coordination
Social Media Dr. Astrid Brandt
& © (030) 2062-42162
Bl hizede Facek & O (030) 8082-14732
= Email
B HZede Twitter
& HZE Youtube
Rss

B HZE Instagram

FA HZEzlog
Links
= User Access
= Sample Environment
—
..--"' = Badge
vis
o, *ingtrament st consinction

Floorplan BER Il
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BNC (Hungary)
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Budapest Neutron Centre ...for research, science and innovation!

Association of the KFKI Research Institutes Centre for Energy Research - Wigner Research
Centre for Physics

Facebook Youtube DENIM 2015

Neutron Source > 4 Events
Instruments » Schedule
Science at BNC > 4 User's Area
About us » < Publications
Partners > < Gallery
Accomodation
| sSEARCH
How to reach KFKI
Campus/BNC
Restaurants
| conTACT v
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BNC (Hungary)

Instruments | Budapest Neutron Centre ..for research, science and innovation! - Internet Explorer
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PGAA; Prompt Garnma Activation Analysis
ESe
REF; Polarised Beam Neutron Reflectometer
GINA; Polarized Reflectcometer E L]
MRAD; Dynamic nfy Radiography, Static Radiography
I ADMINISTRATOR
Request new password
S
THERMAL NEUTRON INSTRUMENTS:
RADH DYRAMIC HGAMMA & STATIC RADIDGRAFITY GINA: POLARIZED NELTRON REFLECTOMETER
BI0: PORT USED FOR BICLOGICAL IRRADLATION IBABS: T-BEAM MOSSBALER SPECTROMETER
MTEST: MATERIAL TESTING DIFFRACTOMETER SMALL ANGEL SCATTERING SPECTROM)
TAST: TRIFLEAXIS SPECTROMETER FROMPT GAMMA ACTIVATION ANALYSIS
PSD POWTIER DIFFRAC TOMETER EUTROK INDUCED PROMPT GANM A SPECTROMETER
TOF: TIME-OF-FLIGHT DIFFRAUTOMETER REF:REFLECTOMETER
ATHOS: TRIFLE AX1S SPECTROMETER
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NPI (Czech Republic)

About ONF - Internet Explorer 181 =l

@\g;‘ = INPl http:/jneutron.uif.cas.cz/ /Oj il NP1 About ONF X |_| ind ?,'1? §'§}

| File Edit View Favorites Tools Help

J x Go 3|E | npi czech republic More > Sign In ‘\ =]

J 715 b Sucgested Sites » 21815 Internal Information Se... W@ Yahoo! UK 2 ISIS - ISIS Home Page 2 | RCUK SSC Orade Portal ** Google Maps 2] STFC Intranet Home 2 | Web Slice Gallery =

HOME | INTRANET | WEBMAIL | STEMAP | [laey

~
. Nuclear Physics Institute, ASCR
+ V'8 THE ACADEMY OF SCIENCES
Department of Neutron Physics \"e'. OF THE CZECH REPUBLIC sesrch...
AL METHODS »
Department of Neutron Physics
=Eoe z e The ardiviry of the Meutron Physics Department has been focusing basically in tao direcfions:
CIENCE SYMposKIm and Appiied R # with Themal t the Resctor LWR-15
Phyeical eimulations of processes In MJ\:barAnaMmanethods with Charged Farticies s¢ the VVan de Graaff snd Tandetron scoelersfors
enginesring  materiala  with  In-alfu
neutron difracionimaging. Fundamental and Applied Research with Thermal Neutrons
Movember 1516, 2012 Frague, Czech
Repubic The neutron research has been carried cut st five horizontal beam channels of the reactor LVR-15 which are hired at
» the Research Cantre Res, Ltd. Scattering of neutrons is used to study structure of materisls in various size scales,
@ Readmore... from ordering of atoms in crystal latfice to microscopic heterogensities on nano- and microscopic scales. High
penetration of neutrons in most materisls permits to cary out these tests non-destructively in the bulk andfor inside
specisl sample eni {low and high . mechanical losd). Nuclear reactions of neutrons with matter
— are employed to analyze concentration profiles of light elements in solids. Our esperimental faciliies are opened o
Tandetron escternal users. Meutron Physics Lsborstory participates in the Tranznationa! Access to Large Facilities programme in
RO i : ) the frame of FFT MMI3 project where we have offered to Europesn neutron community 5 experimental facilities:
NEUTRON INSTRUMENTS HNeutron strsin scanning, Small-angle neutron scattering, Meutron depth profiling and Meutron activation analysis and
B ey Radiative thermal neutron capiure.
HK3 - Meutron Analytical Methods Nuclear Analytical Methods with Charged Particles
HK4 - Sirain Scanner Two electrostsfic sccelerstors, old Van de Gresff and new Tandetron 4120 MC are used for modification and
: . characterization of micro- a nano structured materials. Installation of new analytical devices in the Tandetron laborstory
_ MEREDIT - Powder Diffraction iz in progress. The RES-channeling device for anslyses of crystsline materisls snd ERDA-TOF device for depth
MALUD - ngn Resolution SANS profiling of light elements were put into routine operstion. lon microprobe, unique in CR, was installed in 2008. The
- . Tandetron based device for high energy ion |molsntshon I"as been in routine use. The research sctivities of the group
HKBb Neuh'on Optlns has mainly been concentrsted on prep 1 and char i; 1 of polymer-metal composites
= o {collaboration with Institute of Chemical techr\olo-gy—F'rague the University of J.E Purkyne-Usti nad Labem and Kazan
HKB - Strain :"f'fﬂ'if’mEfE" Physical-Technical Insfifute-Russis), chalkogenide glasses (University of Fardubice), opticsl costings (Institute of
Physics AS). B-C-N-5i based hard coatings (University of West Bohemia), bioactive materials {Institute of Physiology
AS). diamond-ike and siloxan based coatings (Masaryk University, TU Bmo). Other activiies include the study of
diffusion of water solutions in minersls (Muclesr research Institute), development of ion beam based asnalyfical
techniques (collsboration with FZR Rossendorf-Germany) snd testing of posiion sensitive detecfors (Instifute of
Technical and Experimentsl Physics-Prague).
v
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ISIS (UK)
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Y 1315 iz a world-leading centre for research in the physical and life sciences at the STFC Rutherford Appleton Laboratory near Oxford in the
United Kingdom. Cur suite of neutron and muon instruments gives unigue insights into the properties of materials on the atomic scale. T v

‘ e =upport a national and international community of more than 3000 scientists for research into subjects ranging from clean energy and the b

| environment, pharmaceuticals and health care, through to nanotechnelogy and materials engineering, catalysis and polymers, and on to |
N fundamental studies of materials.
-\.
_
e | News and Events Science atISsIS

1515 Call for Studentships Staying safe in the skies

-

Monday 10 August 2015
The ISIS Call for Studentships is nowopen!

-wr

1515 opens its doors!
Monday 13 July 2015
The Harvell Open Day on Saturday 11 July =aw
E around 15,000 people visiting the site, 4,300 of
whom visited 131! They were treated to a liquid
the chance to make sli

L_-';'é

Monday 10 August 2015

It may surprise you to learn just howmuch 1515 has
contributed to airline safety over the last few
years, s0 here are some examples of howsdence
iz helping to keep us safe.

1515 fe_atu reson the cover of the joumal of

Thursday 08 August 2015
The cover picture on the most recent iszue of
Journal of Materials Chemistry A features a paper

results from an experiment carried cut
ininm tha AOALADIS inntnuman +
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ISIS (UK)
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Instruments by technique Instruments by target
Muon speciroscopy Muons
Muens provide a complementary probe to Argus, Deva, Emu, Hifi, MuSR
neutrons, particulary in the areas of magnetizm,
superconductivity and charge transport. s
. Alf, Crisp, Engin-, Fires, Gem, Het, Hrpd, Ines, Iris, Log, MAPS, MAR,
N Argus, Emu, Hifi, Mu3SR Merlin, Os iris, Pearl, Polaris, Prisma , Fotax , Sandak, Surf, SXD,
Tosca, Veswio

Neutron diffraction

Neutron difraction experiments determine the - =
atomic and/or magnetic structure of a material. ChiplR, Exeed, IMAT, Inter, Larmer, Let, Lm, Nimrod, Ofspec, Polref,

This technigue can be applied to study crystalline Sans2d, Wish , Zoom
solids, gasses, liguids or amerphous materials. W
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ISIS (UK)
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Newton Funding for Indian, Chinese and South i 4 5
African researchers '

1515 has been awarded funds as part of the UK Government's Mewton Fund to support researchers from ) ‘J.f
China, India and South Africa fo use ISIS. 4

1515 is able to support a limited number of experiments each round from users from these three D »
countries. For supported experiments we can fund up to two researchers to come to ISIS for the

experiment, and will pay for economy flights, accommodation and food costs for those researchers. v J
Accommodation arrangements should be made through the 1515 user office, who will also provide a per ) I
diem amount for food; claims for flights should also be made through the user office and require

supporting receipts. .a 4

To apply for Newion Funding for an 1515 experiment, please tick the box on page £ of the ISIS online
proposal system saying that you would like funding when you are creating your beamtime application (this
mechanism will be available from 1515 round 16/2 ards — for il d before then,
please contact Philip King to ask about the possibility of funding).

Details of the UK Government's Newton Fund can be found online.

D serre OvE

4+ Skip to Top
»
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SINQ. (Switzerland)

Spallation Neutron Source - SINGQ

w.psi.ch/sing/
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PAUL SCHERRER INSTITUT

PUBLIC & MEDIA

Expiore e worid of PSI

SCIENTISTS & USERS  INDUSTEY & THE ECONOMY

For tha sclantific community Transfer and collaboration appariunities

SINQ
PSI Home » Research with Neutrons and Muons (NUM) = SING

Instrumentation
Access to SING
SING Live

Safety Regulations
Publications

The Neutron Source

Contact

@[

EDUCATION & JOBS EVENTS INFORMATION MATERIAL

SINQ: The Swiss Spallation Neutron Source

Meutron scattering is one of the most effective ways to obtain information on both, the structure and the dynamics of condensed matter. A wide scope
of problems, ranging from fundamentsal fo solid state physics and chemistry, and from materials science to biology. medicine and environmental

science, can be investigated with neutrons. Aside from the scattering technigues, non-diffractive methods like imaging technigues can also be applied
with i ing for industrial i

The spallation neutron source SINQ is a continuous source - the first of its kind in the world - with a flux of about 10% niem¥'s. Beside thermal neutrons,

& cold moderator of liguid deuterium {cold source) slows neutrons down and shifts their spectrum to lower energies. These neutrons hawve proved to be
particularfy waluable in materials research and in the investigation of biclogical substances. SINQ is a user facility. Interested groups can apply for
beamtime on the various instruments by using the SINQ proposal system.

Latest scientific SINQ highlights:

A new class of chiral materials hosting magnetic skyrmions bey
. Tokunaga et al

d room temperature

EN a 0

| f]w]=]e]+

UZER CONTACTS
User Office

DUQ Login

«Call for Proposals

Next submission deadline:
November 15, 2015, 23:50 (CET)

More Information

SING OPERATION STATUS
* Aecelerator Status

* Experiment Schedule
NUM

LNS

LDM

SINQ operation

PSI User Facilities Newsletter

‘Current News from PSI photon, neutron
and mucn user facilities
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SINQ. (Switzerland)
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Expiore the worid of PSI For the sclentific community Transfer and collaboration apporiunities

SINQ
PSI Home » Research with Neutrons and Muons (MUM) = SING » Instrumantation

EDUCATION & JOBS EVENTS INFORMATION MATERIAL

EN a 0
2 + ]
Instrumentation Instrumentation nooQo
Access to SING FURTHER INFORMATION
SING Live Information about SING sample
Safety Regulations MNeutron Scattering and Imaging Instruments at SING | sAms4

s environment equipment

Publications g 1 o cbout SING computin
. MORPHELS | AMOR MurAD Ty nfrmaian a.
The Meutron Source - - . S . i

systems
Contact :

options.

SING OPERATION STATUS

* Accelerator Status
« Experiment Schedule

Icon EIGER RITA-I DMC WARZISS oRIoN TSP Focus User Contacts

+ User Office
= + DUO Login

Floor pian of the Instruments kocated in the two SING halls.

software, manuals and instrument control

All methods offered at the PSI User
Facilities, plesse make use of the filter

PSI User Facilities Newsletter

and mucn user facilities
Diffractometers.

HRPT High ion powder di 1eter (thermal Open Positions

‘Current News from P5I photon, neutron

g B [05] 5
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ESS (Sweden — under construction)
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ABOUT ESS SCIENCE & INSTRUMENTS TECHNOLOGY BUILDING ESS PARTNERS & INDUSTRY

n& Project % Science 1@"‘ Society

Quick Jump: Mews | Partners | Science | Events | Procurement

Take Note

European Commission
Establishes ESS as a European
Research Infrastructure
Consortium

UG 0, 2015

European Spallation Source ERIC. Yesterday the ECin
Brussels formally adopted its decision to establish the

European Spallation Source as a European Research
Infrastructure Consortium, or ERIC.

Read maore

Latest News At ESS

i pastor i o
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ESS (Sweden — under construction)

[ C Recommends Four New Instruments to be built at the European Spallation Source | ESS - Internet Explorer = |ﬁ' |1|
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ABOUT ESS SCIENCE & INSTRUMENTS TECHNOLOGY BUILDING ESS PARTNERS & INDUSTRY

NEWS

SAC Recommends Four New Instruments to T
be built at the European Spallation Source =t el

JUN5, 25 BIFROST: A Prismatic Approach to Neutron
Spectroscopy

Dispersioniess Spin Waves Provide Clues to
Enigmatic Magnetic Ordering in Garnet Crystals
JuLz, 35

Physics Undertying ESS 2015 Moderator Design
Tasted at |-PARC

L1 2m5

ES5 and Chalmers University of Technology Sign
Research Mol

JUNZ3 A5

SAC Recommends Four New Instruments to be
built at the European Spallation Source
JUN16. 2015

Tha ESS Instrumant Suite. The ESS peer-review instrument selaction process nears
conclusion as four new instrument proposals are recommended for inclusion within the

facility's construction budget of 16 instruments.
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NMI3 (European Access)

O[4I

'/ Home - Neutronsources

| = Access Programme - About ... J5?1_.

=lE x|
A

Share | More 3>
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» ACCESS PROGRAMME

} Fraquantly Asked Quastions
+ Facilitios - Submit a propasal

+Naws +Events + Login +Saarch

26. August 2015

ABOUT NMLZ | NEUTRON RESEARCH MUOM RESEARCH | NEWS AND MEDIA
Nautrons as probas to Naws from NMIZ and tha
study mattar - find out alamantary particlas - neutron and muan

mors hara. find out mora hars. worlds.

Accass Programma Muons, multi-facatad
Joint Research Activities
Netwarking

Industry

Education

Managamant

Access Programme
Funding for scientists of European Institutions

Through its Access Programme, NMI3 provides access to all
tha major national neutron and muon sources in Europe.

Thiz inclusive network of facilities offers experimental
possibilities of unequalled capacity, quality and breadth of
scope. Contil i has maintail the
performance of European meutron and muon facilities at an

lavel.

El Commission Establish

n 5
25 & European Research Infrastructure

Consortium

06, August 2013

Magnets made of non-magnetic
metals

03. August 2015

SIME2020 Grant Agreement signed by
the European Commission

B @ 03 (5@ [P

All the NMI3 member facilities hawve specificities that make
what they offer either unigue or particularly tailored to a
«certain thematic or geographic clientale. NMI3 is working to
give researchars from all areas of science access to thesa

e ——

resources. Young nautron rasazrchar at FRM L.

Funding through the NMI3 Access Programme iz open to researchers affiliated to itwati from
member and Associated states. Researchers from all areas of science can apply. We particularly welcome young
scientists and scientists who have never used newtrons or muons in their research befora.

To apply. one young scientist in the group must fill in propesal form and send it to the user office of the facility
of his/her choice. Please consult the list of member facilities and call calendar here.

Faor more details about aligibility, evaluation of proposals, and how to apply. plaaze read our Freguantly Asked
Questions.

For more information about research carried out thanks to our Access Programme, please see our Scientific
Highlights page. If you would like to disseminate your results once your paper is published, pleaze contact us at
E info@nmi3.eu and wa will prepars an article about it and promota it!

IMPORTANT NOTE

FBEAE (e



Americas

Reactors

e NIST Centre for Neutron Research - NCNR (USA)
e High Flux Isotope Reactor — HFIR (USA)

e Canadian Neutron Beam Centre - CNBC (Canada)

Spallation sources
e Spallation Neutron Source — SNS (USA)
* Los Alamos Neutron Science Centre - LANSCE (USA — reduced user programme)




NCNR (USA)
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Share
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NIST Center for Neutron Research

-- a national resource for industry, universities, and government agencies

Coming to the NCNR?
Click Here.
Visa question?
Logon to your
NCNR-IMS account

MCNR SiteMap

About the NCNR
What We Do

Informal History

Staff

Annual Report

2015 Summer Schools

* Neutron Spectroscopy
Working at the NCNR

Facility Information

Live Data

Instrumentation

Instrument Contacts

Schedules

Center for High Resolution

Meutron Scattering (CHRNS)
>Education and Qutreach

Sample Environment

MNCNR Staff Forms

Sample Prep Labs

User Information
Planning Your Experiment
Obtaining BeamTime
Data Reduction/Analysis
Shipping Samples
Publishing Your Results

Financial Assistance point place of the NIST offered on-line training.
Travel & Lodging . details
MNCNR User Group details A v
CBE News item
- = I 2 11:00
[ 7start |0 'Q ) [/ Rn:j_:- AP a8 g 2sjos/201s =

GHRNS=> pnSoft

RECENT RESEARCH HIGHLIGHTS

Meutron beams reveal how two pieces
of Parkinsen's puzzle fit

From separation to
transformation: metal-organic
framework shows new talent
details

MIST helps cancer treatment
drugs get past their sticking

NEWS FOR NCNR USERS
NCNR Seminar Schedule

CALL FOR PROPOSALS

The new deadline for proposals for NCNR.
instrument time is June 16, 2015. Successful
proposals will be allocated instrument time
from September 2015 through March 2016.
details

We have posted some proposal statistics
summarizing the last five calls.

IMPORTANT CHANGE!

NEW ACCESS CONTROL POLICY

Starting July 21, 2014, driver's licenses from
7 states/territories will not be accepted as
valid ID for NCNR. access. Only US citizen
users are affected.

details

INSTRUMENT DEVELOPMENT MEETING
A workshop on future directions for neutron
instrument development for the benefit of
the scientific community was held in
Potomac, MD on Aug. 21-22, 2014,

details

Executive Summary of outcome

TRAINING FROM OTHER LABS
NIST now accepts basic radiation safety
training from other U.5. neutron faalities in




NCNR (USA)
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HFIR (USA)
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Neutron Sciences at ORNL is home to the High Flux Isotope Reactor (HFIR) and Spallation Neutron Source (SNS),
providing researchers with unmatched capabilities for understanding the structure and properties of materials,
macromolecular and biological systems, and the fundamental physics of the neutron. ot
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HFIR (USA)
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Before submitting a proposal for a specific instrument, please contact the appropriate instrument scientist to Scattering Difiractometer

make sure your research is feasible for that instrument.
CG-3 | BIO-SANS

Biological Small-Angle Neutron Scattering
Instrument

Instrument Beam Line Layouts by Facility

CG-4C | CTAX

Cold Meutron Triple-Axis Spectrometer
gOAK RIDGE |1

WNational Laboratory | REAC TaR The United States’ highest flux reactor-based neutron source
NEUTRONS. ORNL GOV CG-4D | IMAGINE

Laue Diffractometer

Heagtor Pressune.

HB-1| PTAX
Cobd Noutron B
Source 2 Polarized Triple-Axis Spectrometer
mlfm.-n-.n Triph y; R : H
hnz(::l_mlel & ; . 5 - HB-1A | FIE-TAX
¥ = i
1 Fixed-Incident-Energy Triple-Axis
Spectrometer

Bio-SANS - C6-3 HE-2A | POWDER

Fress st carmpnnia.
st

Neutron Powder Diffractometer

HB-2B | NRSF2
Meutron Residual Stress Mapping Facility

HB-2C | WAND
Wide-Angle Neutron Diffractometer

HB-3 | TAX
Triple-Axis Spectrometer

HE-3A | FOUR-CIRCLE
T b .ot o A A i Four-Circle Difiractometer

SE—
| NS Instruments | -
k [ ] [umen
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CNBC (Canada)

é Canadian Neutron Beam Centre - Internet Explorer
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Enter keyword Search
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With Stewardship Publications

Facilities & Expertise
All Facilities
Canadian ron Beam Centre

Mational Research Universal

Share this IIEIEIE 2 ZED-2 Research Reactor

The Canadian Neutron Beam Centre (CNBC) is a unigue and versatile element of Canada’s

research infrastructure. The CHBC enables academia, government and industry to use neutron
beams as tools for world-class materials research, providing new understanding of materials
and improving products for businesses. Each year, over 200 scientists, engineers, and students

participate in research that depends on access to the CNBC's six neutron beamlines.

Improved safety and reliability, reduced costs, or opening of markets are a few of the e
benefits industrial clients have gained from employing neutron beams as part of their research Email: cnbc@enl.ca
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CNBC (Canada)
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Probing Materials for Science and Industry

Canadian Neuiron Beam Centre

www. neutrons.ca

Neutron Spectrometers

The location of seven neutron baam instruments on the main floor
of the NRU reactor is shown. Each instrument is identified by the
designation of the reactor beam hole on whidh it is located. More
information on each instrument is provided below.

Source and Main Beam Specifications

€2 High Resolution Powder Diffractometer

C5 Polarized Beam Triple-Axis Spectrometer
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SNS (USA)
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Neutron Sciences FORUSERS ABOUT SCIENCE INSTRUMENTS & SUPPORT PUBLICATIONS NEWS CAREERS

HYSPEC Gets High-Performance Upgrade

Neutron Sciences at ORNL is home to the High Flux Isotope Reactor (HFIR) and Spallation Neutron Source (SNS),
providing researchers with unmatched capabilities for understanding the structure and properties of materials,

macromolecular and biological systems, and the fundamental physics of the neutron.
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SNS (USA)
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BL-1A | USANS
S : Ulira-Small-Angle Neutron Scattering
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Nationsl Laborato

Wide Amgular-fange Instrument
Chopper Spectrameter dutien Fermi Chopper
(ARCS] - BL-18 3 [SEQUOIAL - BL-T)

BL-1E | NOMAD
MNanoscale-Ordered Materials
Diffractometer

BL-2 | BASIS
T L ey = Backscattering Spectrometer
| 1B

BL-3 | SNAP
Spallation Neutrons and Pressure
Diffractometer

BL-4A | MR
Magnetism Reflectometer

BL4B | LR
Liguids Reflectometer

Fowder Difiractemensr BL-5 | CNCS
TPOWEREND - BL-TIA
Cold MNeutron Chopper Spectrometer
Emginecring Materials Diliraciomener
IVULEAN) - BL-7
B T Tem——— BL-6 | EQ-SANS
Extended Q-Range Small-Angle Neutron

Scattering Diffractometer

BL-7 | VULCAN
Engineering Materials Diffractometer

BL-9 | CORELLI
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Lujan centre (USA)
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MATIONAL LARCRATORY Saarch
Lujan Center atvansce
Lufan Canter
LANSCE
Lujan Center Mission
LULIAN HOME
™~ The Lujan Center delivers science by iting the unigue istics of intense beams of
Apply for Beamiima “’ modersted pulsed neutrons for academia, national security, and industry.
Sclentsts & Exparts £
SO S LUm CENTER Lujan Center Vision
Lufan Instruments = The Lujan Center will operste a world class user program in the senvice of the nation. Lujan
User Resources Center scientists will be recognized for their lesdership and innovation in neutron scattering.
ndusirial Users Lujan Center at LANSCE
Bublications The Lujan Center is one of five user facilities supported by the LAMSCE accelerator which is stewarded by NNSA. Together these
S instruments provide capability for basic and applied neutron science relevant to academis, natiomal security and industry.
Training OfMice
T Lujan Center User Capabilities
Sclenca Thrust Are:
The Lujan Center instruments operste in time of flight mode recefving neutrons from a tungsten spallation target Four moderators
Sclence Highlights provide epi-thermal, thermal and cold neutrons to specialized beamlines. The facility operates for a total of 3,000 hours per year. At
the core of the Lujan Center is a 20Hz spsllation neutron target and the LAMSCE proton accelerator, which operates at an energy of
200 Me\ with typical besm currents of 100 — 125 pA. The Lujan Center's highly optimized tungsten spallstion target provides a high
peak fiue with a broad wavelength bandwidth per frame. Two liquid hydrogen moderators provide high intensity cold neutron beams.
TR ideally suited for nuclesr physics, reflectometry, inelastic scattering and small angle scattering. Water moderstors provide thermsl
neutrons for neutron imaging, nuclear physics and diffraction beamlines. In addition, because of its low repetition rate, long
Lufan Center Leader wavelength neutrons can be used without significant frame overlap allowing the collection of data over a broad range of time
Gus Sinnis constants and length scales, ideally suited for Total scattering and diffraction studies. The Lujan Center offers access fo a large variety
[ 66 of specislized sample environments, including low temperatures down to 40mk, magnetic fields up to 7T, high temperature furnaces
up to 2400C and uniaxial stress (F_max=250kN) and fluid as well as amvil cell pressure capabilities (30GP=a-2000K).
Instrument Suite
Deputy Leager & Crystallography: NFOF. HIFD, HIFFO,PCS
Experimental Arza Engineering and Strain: HIPPO, SMARTS, NPDF
aneger Disordered Materials: NFDF, HIFD, HIFFO
e KEkey Large Scale Structures: LOD ASTERIX
Magnetism: ASTERD{, HIPD, HIPFO
Biclogy: PCS, LOD
Neutron Imaging: HIFFD, SMARTS, NFDF (¥}

Nuclear Science and Technology: DANCE, FPS, FP12
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Asia-Oceania-Africa

Reactors

Japan Research Reactor 3 - JRR3 (Japan - awaiting permission to restart)

Australia Nuclear Science and Technology Organisation — ANSTO, OPAL
reactor (Australia)

High flux Advanced Neutron Application Reactor - HANARO (South Korea)
Bombay Atomic Research Centre - BARC (India)

South Africa Nuclear Energy Corporation — NECSA, Safari reactor (South
Africa)

China Advanced Research Reactor (CARR — not yet operational)

China Mianyang Research Reactor(CMRR)

Spallation sources

J-PARC Materials and Life Science Facility - MLF (Japan)

China Spallation Neutron Source (CSNS — under construction)




JRR-3 (Japan)
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Japan Atomic Energy Agency
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JRR-3
Uizt i
Utilization facilities of JRR-3 Bl PAGE TOP
The JRR.-3 has been utilized as a top-level high performance research reactor in the world for beam experiments and neutron irradiations.
There are 9 irradiation facilities for irradiation tests on nuclear fuel and material, production of BRI and silicon semiconductor and neutron
activation analysis. Furthermore, there are total 31 mstruments for neutron beam experiments including 13 and 18 instruments belonging to
universities and the JAEA, respectively. List of neutron irradiation facilities and instruments are shown below.
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Opal (Australia)
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Australian Muclear Science and Technology Organisation

Bragg Institute OPAL Reactor
Fadi

ANSTO's Open Pool Australian Lightwater (OPAL)
reactor is a state-of-the-art 20 Megawatt reactor
that uses low enriched uranium (LEU) fuel to
achieve a range of research, scientific, industrial
and production goals.

OPAL reactor

Institute for Environmental
Research

Institute of Materials

Opened by the Prime Minister in 2007, OPAL is

Engineering -
one of a small number of reactors with the
» ANSTO LifeSciences capacity for the commercial production of
radioisotopes. This capacity, combined with the
Centre for Accelerator Science open pool design, the use of LEU fuel and the

o — . wide range of applications, places OPAL among
Lol —tlabioele st s the best research reactors in the world.

User access
‘While OPAL is the centrepiece of ANSTO's research facilities, the suite of meutron beam instruments

Scholarships housed nesxt to the reactor building and operated by the Bragg Institute represent a significant
addition to ANSTO's research capabilities. Former Minister for Industry, Innovation, Science. Research
and Tertiary Education, Senator Kim Carr, described ANSTO's contribution to Australian science by
saying:

Research staff profiles

"Hawing started out as a specialist organisation...at Lucas Heights, ANSTO is now driving
innovation in nuclear science and technology right around the country. The Government is very
aware of haw important this worlk is.”

OPAL is operated and maintained by the Reactor Operations group within the Nuclear Operations
division.

The role of research reactors

‘While virtually every research reactor is unigue, OPAL i= one of 3 number of similar production

facilities around the world, including the Safari-1 reactor in South Africa, the HFR reactor at Petten in ]
the Metherlands and the NRU reactor at Chalk River in Canada. These reactors play a vital role in
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Opal (Australia)
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Australian Nuclear Science and Technology Organisation
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* Bragg Institute Instruments
w [Fadlities Thirteen neutron beam instruments are either operational or commissioning at the new OPAL

reactor. ANSTO expects to add more instruments within five years. The facility has the capacity for
¥ Instruments further expansion, including potential for a second neutron guide hall.
A suite of sample-environment equipment allows studies at different temperatures, pressures and
magnetic fields. Scientific references are available for most of our instruments.

"

P after Australian and overseas fauna):

ECHIDMA High-Resolution Powder Diffractometer (Tachyglossus aculeatus)

WOMBAT High-Intensity Powder Diffractometer (Vombatus ursinus)

KOALA Laue Diffractometer (Phascolarctos cinereus)

KOWARI Strain Scanner (Dasyurcides byrnei)

PLATYPUS Neutron Reflectometer (Ornithorhynchus anatinus)

QUOKKA Small-Angle Neutron Scattering (Setonix Brachyurus)

TAIPAN Thermal Neutron 3-Axis Spectrometer (Caoyuranus scutellatus)
Beryllium-filter option on TAIPAN - completed in 2014, currently in commissioning

KOOKABURRA Ulera Small-Angle Neutron Scattering (Dacelo novaeguineae)

PELICAN Time-of-Flight Spectrometer (Pelecanus conspicillatus)

DINGD Neutren Radiography/imaging/Tomography (Canis lupus dingo)

SIKA Cold Neutron 3-Axis Spectrometer {Cervus nippon)
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Hanaro (South Korea)

korea Atomic Energy Research tute -> Research Reactor Utilization - Internet Explorer ;Iilll
@ = I@ https:/jwww.kaeri.re.kr fenglish/sub/sub03_04_01_01.jsp ,Oj |§| @ korea Atomic Energy Resear... |- ﬁ i\\? {é}
| File Edit View Favorites Tools Help
J x Go glt | hanaro reactor korea instruments j :',' Search ~|

Share | More 2 Sign In "

K4 vzhoo! Uk 271515 - 1515 Home Page 2 | RCUK S5C Orade Portal - Google Maps 2 STFC Intranet Home 2 | Web Slice Gallery =

J 725 b Sucgested Sites = 27 ISIS Internal Information Se.

+ Reactor Research & Print | + | =
~
: Fuel Oycle Reaearch
R [ Neutron Beam Facliities
Research [0 Oold Neutron Research Faclliies
[ Oapsule Wradiation Test Facllity
» Radlation Research [ Fuel Test Loop
« Research Reactor
utllization B Neutron Beam Facliiies
» Neutron Redlograpny Faclity[NRFT, High Resclution Pow der Diffactometer(HRPD), Four Oircle Neutron Ditractometer
(FOD]. Residual Btresa Insrument{R3I}, Verical Neutron Retectometer{REF-\], Horizonel Neutren Reflectometsr(REF-H],
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BARC (India)
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DHRUVA REACTOR

During early 1970s a strong need was felt for building 2 research reactor with higher neutron

flux to meet the growing demand of radicisotopes and advanced research in basic sciences,
Thiz led to the setting up of a research reacter at BARC which was named Dhruva by Dr. Giani
Zail Singh, the then President of India. Construction of DHRUVA was an impertant milestone in
the development and impl ion of indi nuclear technology in India. The reactor
incorporates several features catering to the requirements of a broad-based multidisciplinary
wser community = also in the production of radicisotopes of high specific activity, Dhruva has
been dedlared as a National Facility for Neutron Beam Research to cater te the needs of Indian
scientific community where scientists from BARC, other wnits of the Department of Atomic
Energy (DAE), universities and national laboratories work under collaborative projects. Many of
the collzbarations are supported by the University Grants Commission - DAE Consortium for
Scientific Research (UGC-DAE-CSR), the Board of Research in Nuclear Sciences [BRNS) and
other agencies. At present there are sbout 40 active projects running under the UGC-DAE-CSR
scheme.
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BARC (India)
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During early 1970s a strong need was felt for building 2 research reactor with higher neutron
flux to meet the growing demand of radicisotopes and advanced research in basic sciences,
Thiz led to the setting up of a research reacter at BARC which was named Dhruva by Dr. Giani
Zail Singh, the then President of India. Construction of DHRUVA was an impertant milestone in
the development and impl ion of indi nuclear technology in India. The reactor
incorporates several features catering to the requirements of a broad-based multidisciplinary
wser community = also in the production of radicisotopes of high specific activity, Dhruva has
been dedlared as a National Facility for Neutron Beam Research to cater te the needs of Indian
scientific community where scientists from BARC, other wnits of the Department of Atomic
Energy (DAE), universities and national laboratories work under collaborative projects. Many of
the collzbarations are supported by the University Grants Commission - DAE Consortium for

Scientific Research (UGC-DAE-CSR), the Board of Research in Nuclear Sciences [BRNS) and
National Facllity for Neutron Beam Research other agencies. At present there are sbout 40 active projects running under the UGC-DAE-CSR
scheme.
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Safari (South Africa)
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y.necsa.co.za Products-and-Services

CO-N-

O] +s| [l Products and Services

<

=lE x|
A

| File Edit View Favorites Tools Help

J x Go 3[2 | safari reactor south africa j " Search =+ ﬁ Share | More 2 Sign In ‘\ -
J 715 b Sucgested Sites » 21815 Internal Information Se... W@ Yahoo! UK 2 ISIS - ISIS Home Page 2 | RCUK SSC Orade Portal % Google Maps 2] STFC Intranet Home 2 | Web Slice Gallery =
.! \ B ]
Wo'ro in your world S
South African N
Corporation
Necsa Visitor Centre Products and Services Skillz Training Centre Public Information About US
Analytical and Calibration Services Office of Technology Transfer
- The ACS lzborstories consist of three specizlised The Meesa Office of Technology Transfer is responsible to
4 |zborstories with nuclear licenced and SANAS accredited cultivate the innovation ecosystem, record and evaluate
senvices: new ideas, management, legal protection and licensing of
Radio Analysis Laboratories - radicactivity analysis Thilfﬂul pragerty (IF). Read mare about
Pelindaba Analytical Services - chemical analysis. and = =
vice - calibration of ionising radiation and
: Contacts
Research
Nuc' ear Manu{aciu r ng The Research and Development Division of the South
African Nuclear Energy Corporation, the anchor for nuclear
energy research, development and innovation in South
Specialises in the design, repair and manufacturing of the Africa.
following:
What we do:
Pressure Vessels
Heat Exchangers ) o Radiopharmaceuticals & Radiotracers
Tanks and Piging Systems RHER e
Hi-Tech fabrication H-er.nage Studies
High quality companents Agriculurs
Geology
Read more Mineral Beneficiation
Waste Handling, Treatment and Disposal Technology W

Uranium Beneficiation
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CARR (China)
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Science & Technology

R&D Results

Products & Techniques

Honor & Awards
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Publications. News Cooperation Contact Us | Chinese Wersion

First Phase Neutron Sattering Instrumentation at the China Advanced Research Reactor

After 50 years of service for the Rezearch & Development in neutron science and technolegy, the
Heavy Water Research Reactor (HWRR) (maximum power 10 MW} at China Institute of Atomic Energy
(CIAE) was shut down in 2007. The 60MW China Advanced Research Reactor (CARR) at CIAE has taken
over this role, which has reached the first criticality in May, 2010. It is a tank-in-pool fype reactor using a

D20 reflector for inverse neutron frap, and the designad optimal undisturbed thermal neutron flux is
8=10" n/cm®s. The reactor experiment hall houses a set of instruments connecting to 7 horizental
thermal neutron beam tubes, two of which are dual beam ports. Additienally, cold neutrens produced by a

liguid hydrogen cold source are transporied via 4 guide systems to the 30 x 60m? guide hall, where a suite

of scattering instruments are placed.

Guide hall

CARR is devoted to fundamental and applied research, of which the Neutron Scattering Laboratory

(MSL) is responsible for neutron ing and radi e h open to users in China

prog
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CMRR (China)
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China Mianyang Research Reactor

Chinese Neutron

Facilities
The Chinz Mianyang Research Reactor (CMRR) with the powsr of 20 MW iz located in
the NP campusz of Institute of Nuclear Physics and Chemistry, Mianyang city, Sichuan
Province. It was open to users officially from 2012, including the thermal and cold
neutron halls. The ligquid hydrogen cold neutron source began to work from September
2013, The measured thermal and cold fluxes for neutron scattering experiments are
; . 2.4X10°14 n/cmZ - 5 and 10°9 n/cm? - 5, respectively.
China Spallation ' '
Neutron Source
(CSNS)
China Advanced
Research Reactor
(CARR)
China Mianyang
Research Reactor NP campus of Institute of Nuclear Physics and Chemistry
(CMFER)

CMFR is devoted to both fundamental and applied research. Itz spectrometer layout
iz shown in the figure. In the first phase, eight neurcn scatfering instrumentz have
been instzllatied and start cperation from the middle of 2014. Four thermzl neutron v
instruments were installed in +the reactor hall: a high resolution neutron

diffractometer (HRN & residual stres=s neutron diffractometer (RSEDY s thermal
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J-PARC MLF (Japan)
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What's MLF
Materials and Life Science Experimental Facility {MLF) is aimed at promoting materials science and
life science using the werld highest intensity pulsed neutron and muon beams which are produced
using 3-GeV protons with a current of 333micro-amps and a repetition rate of 25 Hz.
2 News & Events
2015/7/7  IEEIEE The 7th AONSA School / 3rd MLF School A
2015/5/20 |EIETEE Announcement of Cancellation: J-PARC MLF 20158 Call for
General Use Proposals
2015/5/15 |EGHESEE Information of the target problem at the MLE
T 2015/5/15  EGIETE Notice: 3-PARC MLF 20158 call for General Use Proposals
2015/04/14 MEGEIETEE The continuous S00-kW proton beam operation for the user
Abaut JPARC operation has started. v
A 58 to J-PARC 2
Links 13 Meetings
Map of J-PARC
The Tth AONEA ;_‘-:l-—-ln--u LT =
Revtras Tehos! =~ NEUWA\ -
J-PARC Center The S0 MIF fehoo! STSIYCTY Mita, fapan, May 31duos 3, 2015
e i The 7th AONSA Neutron School / - The 7th NEUtron WAVElength-
B J:Dm;g”" arek s The 3rd MLF School dependent imaging
Webmaster: <wab- 1-5 December 2015 May 31st - June 3rd 2015
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J-PARC MLF (Japan)
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Materials and Life Science Experimental Facility
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@ J-PARC Center Users ‘._T_Jl
Office b Il; i
8 Call for LOT on Neutron i
Instruments BLOS SuperHRPD || ~BLOG VIN ROSE
i {
P BLO9 SPICA s | / BLos NoP
@ Accepted Proposals / \ f
Experimental Repaorts BL10 NOBORU cmm ANNRI
@ Fost-visit Procadures BL11 PLAN t -BLOZiBIX
R N
B Committes / Meetings = . < o B S o Ns
T | o A
B pub Praton beamiine " , T " oy [
=y i ¥ ::::" o
 — 1 {5 i BL23 POLANI
B :| """ BL22 RADEN' |
avaiteble i 1 Capt BL14 AMATERAS BL21 NOVA”
BL15 TAIKAN ~ L20 iIMATERIA
B J-PARC Operation Status f
BL16SOFIA - | | “BL19TAKUMI
BLLAN (talemal o .Onky) BL17 SHARAKU | BL18SENJU
B MLF-INtra (AN only, Jspanese) | § M Coupledt moderaice [T Decougied maderatce [T Peisoned
W

P BE A el




CSNS (China — under construction)
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08/29/ 115 Saturday
Upcoming Events
Introduction
g The Secand Announcement of
AU TSR The. Sth AONSA Neutron
School
Accelerator
Pragram of Sth AONSA Neutran
Talget School
+ The Sixth OCPA Accelerator
Instruments Sehool
o will b= hekd in Beijing from Jul 29 to
Highlights. Aug 7, 2010
Publications
+ [NEW!)CSNS Parameter List
Contact Us 3 coll=ge students from the School of Sciences, South China University of Technology, visited
the China Spallation Neutron Scurce {CSNS) on April 24. Conference
News & Events mores> » OCEs-2010
Photo & Videos
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Center for Exploration of Energy and Matter
& ’ an OVPR Research Center
atIndiana University

The Low Energy Neutron Sourc& 4

About LENS " Education Visitor Information Contact Us

LENS Operations Schedule

Recent News

Conferences and Workshops

Apply for Beamtime

Related Neutron Links
LENS Sponsors
Employment opportunities

Center for Exploration of
Energy and Matter (CEEM) @ |

IU Department
of Physics

IU Office of Vice Provost for
Research (OVFPR)

Welcome!

The Low Energy Neutron Source (LENS) is a pulsed neutron source at the Indiana University Center for
Neutron Radiation Effects (NREF) Exploration of Energy and Matter (CEEM) . The source utilizes a low energy p-n reaction in Be coupled with a
i high-current, variable-pulse-width proton accelerator to produce either short or long neutron pulses. A highly
optimized moderator produces cold neutrons for use by a suite of neutron scattering instruments and development
facilities.

Major on-going activities include the development of new neutron instrumentation (in particular for neutron spin
manipulation and improved moderators), large scale structure studies in materials using SANS, SESAME, and
neutron radiation effects.
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