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; The Neutron Pathfinder: a web tool for potential users

How can we attract new users and help them in the starting phase?

== The New Users Survey: 100 users told us how they found method
! and facility and what they think about the access procedure

What can we learn from the answers? What could be improved?

- My ideas / Your ideas!
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Neutron pathfinder

Science Pathfinder
Experiment Pathfinder
Instrument Pathfinder
Facilities

A neutron instrument database
from 2005

130 instruments from these facilities: ILL, LLB, HMI,
FRM I, NPL, FZ Jilich, JEEP 11, ISIS, SINQ, BNC, FLNP, GeNF

* Methods (for generally interested people)

 Science Pathfinder (for generally interested people)

e Experiment Pathfinder (for scientists with an experiment in mind)
* Instrument Pathfinder (for experienced users)

* Facilities

e Access Guidelines
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Diffraction
Small Angle Scattering

Time of Flight
Spectroscopy

Spin Echo
Spectroscopy

J-Axis-Spectroscopy
Reflectometry

Grazing Incidence
Diffraction

Radicgraphy and
Tomaography

Neutron Activation
Particle and Nuclear
Physics
science Pathfinder
Experiment Pathfinder
Instrument Pathfinder
Facilities
Access Guidelines

Neutron Methods
Measurement principles explained

Just like a beam of light, X-rays or electrons a neutron beam can be reflected, scattered and absorbed. The special feature of neutrons is their deep penetration into materials, their
interaction with nuclei and their sensitivity to magnetic sources in condensed matter due to their magnetic dipole. What is more, neutrons - unlike X-rays - can distinguish light
elements (e.g. H). Meutron scattering is a means to study the structure, dynamics (movement of atoms) and the compositions of materials.

The structure of material can be studied by diffraction or small angle scattering, while the dynamics can be determined by spectroscopy. The most common spectroscopical
methods are in the order of increasing energy resolution: time of flight, backscattering, spin echo and 3-axis spectroscopy.

Surfaces and interfaces are analysed by reflectometry and grazing incidence diffraction.

Neutron Radiography and Tomography allows imaaging that shows quite different information than X-ray imaging does.

Precise composition analysis is done by neutron activation analysis.

Last, but not least, particle and nuclear physics use neutrons in several ways - in this field, measurements are done directly at the source or in special setups, not at conventional
instruments.
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Neutron Small Angle Scattering

Methods Small Angle Scattering relies on diffraction on larger structures than just atoms, such as molecules or other structures that can be hundreds
Diffraction times larger than an atom.
* Small Angle Scattering

Time of Flight Meutron Small Angle Scattering is a non-destructive method for determination of microstructures with lengths between 0,5 nm and 500 nm. Itis based on the principle that an initially

Spectroscopy parallel neutron beam is scattered by inhomogeneities of a sample. These can be due to fluctuations in density, concentration or magnetisation. This method is widely used in
Spin Echo piological structure research (viruses, proteins, enzymes), polymer research (conformation analysis), energy and environmental engineering (porosity and surfaces of filter materials
Spectroscopy and catalysts) and the development of materials. Since the scattering length densities of the elementary volumes can readily be influenced for neutrons by modifying the isotopic
3-Axis-Spectroscopy composition of the sample, this technigue ("contrast variation™) has largely determined the success of small-angle neutron scattering in the fields of soft matter and biological
Reflectometry structures.
g_rfizing! Incidence

iffraction "
Radiography and gulde ﬁel'd
Tomography > Hh cryomagnet
Neutron Activation scattering tube

collimator line / o

Particle and Huclear

Physics
Science Pathfinder
Experiment Pathfinder ' -
Instrument Pathfinder f
Facilities / i N
Access Guidelines neutron- polariser .o
velocity- spin-flipper \ X 134
selector 2nd detector for small-angle-detector
large angles

Source: GK33, SANS-2

There are three variants of small angle diffraction: pin hole small angle diffraction, double-crystal diffraction and focussing small angle diffraction. Ofthose double-crystal diffraction,
which uses two silicon crystals as reflectors, allows for the highest resolution. Most small angle instruments are pin hole instruments, which have apertures that determine the size of
the neutron beam. The focussing small angle scattering is a further development. Here, a mirror is used to focus the beam.
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Science Pathfinder

Find the instruments for your field of work

Find examples of what you can do with neutrons at the "About-Section™ and on the German MNeutron

Experiment Pathfinder.

We assume that you looked for one instrument for one specific purpose, therefore combinations lead to those instruments which allow all of your choices.

The following information allows you

EAN NEUTRON PORTAL

Gl

m to find the instrument homepage at the facility for more detailed information
m tg contact the responsible of the instrument at the facility and discuss your planned experiment.

Take into account that to perfarm an experiment you have to submit a proposal to the facility.

Dphasetransitians

Dmagnetism
| magnetic surface studies

[ structural analysis

[[ surfaces and interfaces
[ disordered systems

0 phonons

[ runctional materials

[ motecular systems
[[textural analysis

[ superconductivity

O modelling

[ reaction mechanisms
] catalysis

[ residual stress analysis
] self-assembly

= bio-crystallography

Dparticle physics
Dnuclearphysics

Dpaly‘mers

[ colloids
Dmetallurgy
[ fibres
Dglasses

O emulsions
[E] membranes
[ micelles
Dliquids

O biopolymers
[C] biomembranes
Dpr-:uteins

[ absorbates

[O] earth sciences
Dr-:ckpr-:perties

[ photonics

[ element composition of materials
Dimaging

Darchae-:nmterf
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Instrument Pathfinder

Methods Find instruments of a certain type:

science Pathfinder

Experiment Pathfinder We assume that you looked for one instrument for one specific purpose, therefore combinations lead to those instruments which allow all of your choices.
Instrument Pathfinder

e following infi i oW 0
— The following information allows you

RECESSCINERES u to find the instrument homepage at the facility for more detailed information

® to contact the responsible of the instrument at the facility and discuss your planned experiment.

Take into account that to perform an experiment you have to submit a proposal to the facility.

Diffractometers Spectrometers

[C1 il diffractometers Clan spectrometers

[ single crystal [l Backseattering

O Powder [C1 spin echo

[Cl Liquids and amorphous materials [ 3-axis

O Texture DTime—of—ﬂight chopper
[0 2-axis DTime-of—ﬂight crystal
[ rResidual stress analysis O Time-of-flight filter

[ Time-of-fight Ol other type

[Ol other type

Other instrument types
Small Angle Scattering Instruments
O Neutron Activation Analysis Irradiation Facility

[Tl il small angle scattering instruments Ol Neutron Radiography Facility

EPin-hole O Meutron Depolarization Setup

[ Focussing [ Holography and Meutron Scattering Facility
D pouble crystal [Einstrument for Muclear or Particle Physics

O Time-of-fight
[ Grazing angle
[ Other type

Reflectometers

[C] Al reflectometers

[ Horizontal scattering geometry (vertical surface)
[ vertical scattering geometry (horizontal surface)
[[] Grazing angle

O Time-of-fRight

’ Detailed search with criteria chosen above = ]

l Show the list of instruments selected so far > ]

Supported by the EU through FP5, FP6 and FPT and by the BMBF through KFN
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Experiment Pathfinder

Methods Find the instruments for your experiment
Science Pathfinder
Experiment Pathfinder
Instrument Pathfinder
Facilities

Access Guidelines

We assume that you looked for one instrument for one specific purpose, therefore combinations lead to those instruments which allow all of your choices.
The following information allows you

m to find the instrument homepage at the facility for more detailed information
® to contact the responsible of the instrument at the facility and discuss your planned experiment.

Take into account that to perform an experiment you have to submit a proposal to the facility.

Experiment types [ an
[ structure
O Dynamics
Ol surfaces and Interfaces
O Imaging
CElement Composition of Materials
[ othars

Any of these sample environments needed? chgnng or heating
Ol Pressure
[Cl magnetic fisld
[ Electric field

[ Detailed search with criteria chosen above > ]

[ Show the list of instruments selected so far = ]

Last modified on 20/03/2006
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An example:

Experiment Pathfinder

Find the instruments for your experiment

To get a list of instruments that you could use for a certain experiment, please enter in the first step basic information
about the planned experiment.

We assume that you are looking for one instrument for one specific purpose, therefore combinations will lead to those
instruments which allow both of your choices.

If you want to get all instruments, choose "all" and leave the sample environment empty.

Experiment types: = All
¥ Structure
™ Dynamics
I” Surfaces and Interfaces
™ Imaging
I” Element Composition of Materials
I others

Any of these sample environments needed?

Detailed search with criteria chosen above >

Show the list of instruments selected so far >

Oktober 2005 8
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Output:

Search results
22 instruments found

(SIMG guidehall, guide RHE12), Paul Scherrer Institute, ETH Zuerich
{IBR-2 pulsed reactor), FLMP JINR
(Institut Laue Langevin), Institut Laue Langevin
(SIMG target hall, thermal beam 1RMS41), Paul Scherrer Institute

{Beam YA), Christian Scheffzuek, GeoForschungsZentrum Potsdam {(Germany) and
JINR Dubna (Russia)

{Beam TA), University of Freiburg {Germany)
{Institut Laue-Langevin, Institut Laue-Langevin
fLLy, 1Ll
(AC2), LLB (CEA-CHRS)
{ILLS, lewel ), Institut laue-Langevin
{Institut Laue Langevin), Institut Laue Langevin
(ILL22/H512), Roland May, Charles Dewhurst, Bruno Demeé

(ILLTY H1%), Peter Lindner, Ralf Schweins

(G6-1), LLB (CEA-CMRE)
(SIMG guidehall, guide RMR16), Paul Scherrer Institute

(SIMG guidehall, guide RMRE12Y, Paul Scherrer Institute, Risoe Mational
Laharatary

{d-th heam line IBR-2 ), FLMF, JIMNR
fLLy, Il
(H22 thermal guide), T.Pirling, G.Bruno
(BT2), LLB (CEA-CMRSE)
(FEM-11, Liniversity of Gottingen T Minchen
{Institut Laue Langevin), Institut Laue Langevin

Oktober 2005 9
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Instrument short name D10
Full instrument name Four-circle diffractometer with three-axis energy analysis
Location at facility (building/guide) Institut Laue Langevin
° Operating institution Institut Laue Langevin
Link to the instrument homepage in the website of the facility hitp: ffwww ill friYellowBook/D10
L Instrument type Diffractometer - Single crystal
Instrument description The three-axis difractometer D10 is unique in being the only four-circle diffractometer with optional energy

analysis as on three-axis spectrometers. It also possesses a unique four-circle cryostat for temperatures
as low as 0.1 K, a small area detector, and offers high reciprocal-space resolution and low intrinsic
background, to medium real-space resolution. It is intended primarily for conventional structural and
magnetic crystallography, detailed study of modulated structures, quasielastic scattering and diffuse
scattering.

Equipment for the sample environment In the four-circle mode, the offset C-shaped Eulerian cradle can be equipped with unique helium-flow
cryostats (1.6 K to 450 K, or 0.1 K to 10 K in dilution mode), or 3 hot-air furnace (up to 1000 K), both with full
four-circle accessibility. A double-mirror furnace (up to 1800 K in air, in argon, or in vacuum) can be used
with access to at least a quadrant of reciprocal space. In the two-axis mode, all standard ILL cryostats,
furnaces, pressure cells and cryomagnets can be mounted with computer control of the double-axis tilt
stage to allow limited out-of-plane access. Computer control of the temperature is possible for all standard
cryostats and furnaces, and of the magnetic field for all standard cryomagnets.

Instrument parameters Sample state

Single crystal
Polycrystalline solid
owder

Thin film

Structure

C-range (Q = momentum transfer) or range of typical length scales (d) of the instrument
from 0.18 to 9.6 1/A

Dynamics

Energy transfer (E = hiw) range or Fourier time () range of the instrument.
from 0 to 9.999 meV

Polarisation Analysis

SAMPLE ENVIRONMENT

Temperature
max. sample
(o @ diameter
Continuous temperature range 1 16K 450 K 0 mm
Continuous temperature range 2 01K 10K 0 mm
Continuous temperature range 3 205K 1000 K 0 mm
Continuous temperature range 4 2095 K 1800 K 0 mm
Continuous temperature range 5 12K 300 K 0 mm
Continuous temperature range & 295 K 2000 K 0 mm
Continuous temperature range 7 205 K 1400 K 0 mm
Continuous temperature range 8 0.05K 300 K 0 mm
Pressure
Maximum pressure: 3GPa
Uniaxial stress can be applied
Oktober 2005
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Detailed search:

Experiment Pathfinder

Find the instruments for your experiment
To get a list of instruments that you could use for a certain experiment, please enter in the first step basic information

about the planned experiment.
We assume that you are looking for one instrument for one specific purpose, therefore combinations will lead to those

instruments which allow both of your choices.
If you want to get all instruments, choose "all" and leave the sample environment empty.

Experiment types: = All
¥ Structure
™ Dynamics
I” Surfaces and Interfaces
™ Imaging
I Element Composition of Materials
I others

Any of these sample environments needed?

Detailed search with criteria chosen above >

Show the list of instruments selected so far >

Oktober 2005 11
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Detailed search:

Structure:
Please select the typical length scales (d) or momentum transfer (Q) for your experiment:

From [ o5 to 10 QAN ~| (alt:d, A)

I Polarisation Analysis

Sample state:

¥ Any Sample environment: Pressure

™ Single crystal

I Polycrystalline solid Maximal pressure required 0.1 GPa

™ Powder - _

I Liquid Is uniaxial stress required? No v

I Gas

Facilities: v All CNEE ™ NPL ™ SINO I NFL

rLB ™ Fz Jilich ™ BNC ™ GeNF
[ HMI- BENSC I~ JEEP-I ™ FLNP, Dubna
- FRV-I I Isis ORI

Display instruments >

Oktober 2005
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The Neutron Pathfinder: a web tool for potential users

5 How can we attract new users and help them
in the starting phase?

== The New Users Survey: 100 users told us how they found method
' _='] and facility and what they think about the access procedure

« | What can we learn from the answers? What could be improved?

- My ideas / Your ideas!




New Users Survey (May 2017)

At which stage did you plan or take part in your first experiment at DESY, HZB or MLZ? (Total: 69)

PhD Student: 30

Postdoc: 14

Senior Scientist: 10

Master Student: 8

Diploma Student: 4

Bachelor Student: 1

HiWi: 0 \

Do you come from a working group that has a tradition of working at large-scale facilities? (Total: 108)

- Yes: 73
Do not work in working group: 13

Less than 3 experiments: 13
No: 8

How did you get the idea of using neutron and/or photons when you first started? (Total: 108)

supervisor: 67

literature (scientific articles): 39
colleagues: 33

lecture: 18

conference: 9

other: 5

school: 3

media: 3

Other ideas: from beamline scientist, from scientific collaboration



Which criteria were most important for your first choice of facility? (Total: 69)

instrument type: 34

cooperation / personal contacts: 32
supervisor: 26

sample environment: 17

vicinity: 13

time: 11

lab: 11

cost: 6 2

work: 4

other: 3

Attendance of a course: 1

Other reasons: User support on site, future opportunities , best brillance, good reputation of beam line

Do/Will measurements at large-scale facilities play a key role in your research? (Total: 108)

Yes: 88
I do not know yet: 15
No: 4

Which field(s) do you work in? (Total: 108)

Materials Sciences: 58
Chemistry: 32

Condensed Matter Physics: 17
Soft Matter Physics: 15

Other: 10

Life Sciences: 7

Geosciences: 4

Cultural Heritage: 1

Other field of work: Fundamental Physics with slow neutrons, Electrical Engineering, Detector development, Nuclear
Physics, X-ray optics, QED, Femtosecond Photon Science, Biomedicine, Optics, Food technology



What is your impression of the access procedure at the relevant large-scale facilities? (Total: 108)

straight-forward: 43
takes some energy: 42
not yet: 17

course: 11

Which information sources were most important to you for preparing the proposal? (Total: 69)

collegues: 43

supervisor: 32

Instrument / Beamline Scientist: 30
Facility web sites: 17

User offices: 8

Does not apply to me: 4

Other web sites: 2

Others: 1

Other information sources:  Articles, papers...

Do you have any suggestions on how to improve the access procedure to large-scale facilities? (Total: 69)

. Create a uniform application form for all facilities. Do not use Word or Word macros

. The experienced person, e.g. supervisor, plays the most important role for the new user, e.g. students. The experi-
enced person can help us more efficiently, when they have collected more information and built richer contacts.

. Open statistics on available beamtime and chances of a proposal

Application on a central European platform
a fair review process
Would be very useful to have more specific examples in the webpage about the applications of each beamline
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oA ew userfs(/are mostly PhD-Students or postdocs (65%) from wor-
o <\king"groups with a tradition of working with photons or neutrons s
at large-scale facilities (70%).

not come from working groups with a tradition in the field, literfa-
ture (scientific articles) is most important, followed by colleagues
and schools.

g
; __ 1 ..+ {is the instrument type that determines which facility is chosen,
~ %\géiéong with cooperations or other personal contacts. The advice of
NG he supervisor comes next in the statistics, followed by the sample
“environment and the vicinity of the facility to the home institution.
This is independent of the experience of the working group.




e Main information source for preparing the proposal: mostly
people, such as colleagues, supervisor, instrument / beamline
scientiststs. 12% relied mostly on the facility website and 6%

. -on user offices.

=

f-ﬁ‘-"---.j}r%fff_-—-Personal contacts are most important for

" users

. e\Web resources are of minor importance
e Representation in the media has indirect

impact (public / politicians > research fun-
ding etc.)
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The Neutron Pathfinder: a web tool for potential users

How can we attract new users and help them in the starting phase?

—F= The New Users Survey: 100 users told us how they found method
=] and facility and what they think about the access procedure

5 What can we learn from the answers? What
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Stages Survey established new

Finding method supervisor positions -highlight applica-
literature PhD programs tions in new fields
colleagues lectures -symposia at topical
lectures conferences

Preparing proposal colleagues contact persons -web pathfinder
supervisor cooperations of - beamline
beamline scientist  exp. / non-exp. application

faciliy website

users

examples (DB?)

Proposal

50% straightforward
50% takes energy
standardisation

transparency

standardisation

-European platform
?
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