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Planning and running a neutron
imaging experiment

AGENDA

» Basic considerations (‘do the homework’)

» How to write a good beamtime proposal

» ‘Beamtime proposal exercise’
» All of you have written a beamtime proposal
» Split into groups of 4 people

» Each group will get 4 proposals: Read and discuss the proposals. Evaluate the proposals on a scale
from 1-10.

» Prepare a 3 minute presentation. Include good and not so good examples of the proposals reviewed

(constructive feedback! There is no bad in this excerise!). Suggest how to improve the proposal.
» 11.15-12.00 Neutron imaging in mechanics
» 12.00-12.45 Lunch

> 12.45-13.30: Presentations and feedback session
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* Links for major facilities with extensive user Qnsto
program and Neutron Imaging capabilities



http://www.bnc.hu/
http://www.hmi.de/bensc/index_en.html
http://www.frm2.tu-muenchen.de/
http://www.ill.fr/
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http://lansce.lanl.gov/
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* Make yourself clear what you want to do and why!
* Check if neutrons are the method of choice (could you use x-rays?)
* Discuss your idea with your supervisor/colleagues -> fine tune
e Check if the experiment is technically feasible
v’ Estimating max allowed sample size (sample attenuation)
v Contrast evaluation between the elements (isotopes) you target (cold or thermal

neutrons?)
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. . . Some useful references
Imaging experiment
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Figure 4: Exponential attenuation of neutrons in matter: Beer-

Figure 3: Neutron scattering and capture interaction Lambert law.
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https://www.psi.ch/niag/neutron-interaction-with-matter
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Some useful references

https://www.ncnr.nist.gov/resources/n-lengths/

https://indico.linxs.lu.se/event/62/contributions/428/attachments/12/27/Sears 1992 Neut
ron scattering lengths and cross sections.pdf
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NOTE: The above are only thermal neutron cross sections. | do not have any energy dependent cross sections. For energy dependent cross sections please go to the National Nuclear Data Center at Brookhaven
National Lab.

Select the element, and you will get a list of scattering lengths and cross sections. All of this data was taken from the Special Feature section of neutron scattering lengths and cross sections of the elements and
their isotopes in Neutron News, Vol 3, No 3, 1992 pp 29-37

The scattering lengths and cross sections only go through element number 96 Cm (Curium)
A long table with the complete list of elements and isotopes is also available.

Back to the top-level Center for Neutron Research page



https://www.ncnr.nist.gov/resources/n-lengths/
https://indico.linxs.lu.se/event/62/contributions/428/attachments/12/27/Sears_1992_Neutron_scattering_lengths_and_cross_sections.pdf

Planning and running a neutron

. . . Some useful references
Imaging experiment

https://www.ncnr.nist.gov/resources/n-lengths/

https://indico.linxs.lu.se/event/62/contributions/428/attachments/12/27/Sears 1992 Neut
ron scattering lengths and cross sections.pdf

- -~ ~ - -
HN MNeutron scattering lengths and © X (+ -— - . .‘ .‘. .- ‘ “ .%
* © 8 ¢ [

& > C Y & https//www.nenrnist.gov/resources/n-lengths/

=5 Apps n Suggested Sites I] Web Slice Gallery % elastit [ MNewTab % Options - Basics m GS m GS-offcampus & G-DE Google Kalender ESS [ ESS Confluence n ownCloud NeutronSchoal » Other bookmarks

NIST Center for Neutron Research
Home ICP Experiments UserProposal Instruments SiteMap

Neutron scatteri

| Neutron scattering lengths and cross sections |
|Isotup&|| conc || Cuhh” Inch”Cuh xs”Inc xs”Scattxs” Abs xs|
H - 1-3.7390|—  |[1.7568]]80.26 [82.02 |[0.3326 |
I1H  |lo9.985 |[-3.7406][25.274]1.7583 8027 [[82.03 ][0.3326 |
0015|6671 [404 [5592 (205 [[764 |0.000519|
(1232a)[4.792 |[-1.04 |28 |[o.14 [3.03 |0 |

Th Pa U nNp Pu Am Cm Bk Cf Es Fm Md Mo Lr
NOTE: The above are only thermal neutron cross sections. | do not have any energy dependent cross sections. For energy dependent cross sections please go to the National Nuclear Data Center at Brookhaven
National Lab.
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imaging experiment

* Make yourself clear what you want to do and why!
* Check if neutrons are the method of choice (could you use x-rays?)
* Discuss your idea with your supervisor/colleagues -> fine tune
e Check if the experiment is technically feasible
v’ Estimating max allowed sample size (sample attenuation)
v Contrast evaluation between the elements (isotopes) you target (cold or thermal
neutrons?)
v’ Decide if radiography (time series?) or tomography

v' Wavelength resolution needed? Should it be ToF maybe?
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* The wavelength dependent attenuation coefficient (choose the best spectrum for

your sample, cold-thermal?, should it be monochromatic?, wavelength selective?)
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* nxs plotter: calculate the wavelength depended cross sections of polycrystalline materials

*
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Planning and running a neutron
imaging experiment

* Make yourself clear what you want to do and why!
* Check if neutrons are the method of choice (could you use x-rays?)
* Discuss your idea with your supervisor/colleagues -> fine tune
e Check if the experiment is technically feasible
v’ Estimating max allowed sample size (sample attenuation)
v Contrast evaluation between the elements (isotopes) you target (cold or thermal
neutrons?)
v’ Decide if radiography (time series?) or tomography
v' Wavelength resolution needed? Should it be ToF maybe?
v" Would it be relevant to consider using bimodal imaging?
v Required resolution to see the features in the images (L/D may play a role)
* Write a a good proposal and convince the reviewers!

* Think about activation of your sample (do you need it back? When?)
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Some useful references

https://www.ncnr.nist.gov/instruments/bt1/neutron.html

l Hlﬂ‘ MNeutron Attenuation and Actival X o

&« c ‘0 & https://www.ncnr.nist.gov/instruments/bt1l/neutron.html g @ u & ca d

#5 apps [0 Suggested Sites [l Web Slice Gallery % elastix [ NewTab £t Options-Basics [ G5 [{ GS-offcampus & G-DE Google Kalender Ess [} ESSConfluence [ ownCloud MeutronSchool » Other hookmarks

NIST

NIST Center for Neutron Research Natienal Institute of

Standards and Technology

Home BT1 XTAL Instruments Thermal Inst SiteMap

Compute Neutron Attenuation and Activation

This form estimates the neutron scattering and absorption cross sections for a given sample composition. Note that the calculation can significantly underestimate absorption due to resonance effects, but resonant neutron absorption
rarely occurs in powder diffraction measurements

The form also estimates the expected levels of neutron activation for typical neutron flux used at the NIST BT-1 Neutron Diffractometer assuming a 24 hour wrradiation. (This computation only performed when all elements are
isotopically at their natural abundance).

This form is offered for estimation purposes. The NCNR does not keep records of samples evaluated with this form.

Note that use of this form is not a substitute for consulting with a Health Physicist. All samples must be cleared by a NIST Health Physicist before removal from the NCNR.

Enter the chemical formula, by entering a chemical symbol and a number of formula units (e.g. H2 O 1 for H;O). For a specific 1sotope, enter the mass number before the chemical symbol (e.g. 7L1i for ’_'Li),

Element ||Formula Units

1
L
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AGENDA

> Basic considerations (‘do the homework’)

» How to write a good beamtime proposal

» ‘Beamtime proposal exercise’
» All of you have written a beamtime proposal
» Split into groups of 4 people

» Each group will get 4 proposals: Read and discuss the proposals. Evaluate the proposals on a scale
from 1-10.

» Prepare a 3 minute presentation. Include good and not so good examples of the proposals reviewed

(constructive feedback! There is no bad in this excerise!). Suggest how to improve the proposal.
» 11.15-12.00 Neutron imaging in mechanics
» 12.00-12.45 Lunch

> 12.45-13.30: Presentations and feedback session
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The beam time proposal: Administrative

* Inform yourself about the proposal deadlines (typically 2 calls a year)
* Website of the facilities

* https://neutronsources.org/

* Sign up on the mailing list: https://neutronsources.org/mailman/listinfo/neutron

* International Society for Neutron Radiography (ISNR): https://www.isnr.de/

* Create an user account at proposal system of the facility (start early enough with this)
* All neutron imaging beamlines are typically oversubscribed (factor 2-3)
* respect template, format and length limit

* reviewers annoyed if proposal not the right format. Proposal might be rejected if

not respected.


https://neutronsources.org/
https://neutronsources.org/mailman/listinfo/neutron
https://www.isnr.de/
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The beam time proposal: Basics

* Proposal must be scientifically compelling and competitive!
e could be done; should be done; must be done; highlights
» Scientific scientific case? Will neutron imaging give a result which would allow a
field to significantly advance?
* highly targeted proposal; avoid vague or too broad aims
* preliminary measurements or characterization recommended when appropriate

* have full portfolio requiring now neutrons to provide answers/information on

specific point(s)
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The beam time proposal: Basics
* Lots of proposals!
* reviewers have many proposals to review and discuss
* proposal must be self-contained (all important information should be given)
* reviewers don’t necessarily have time to get extra information from references
* technically poorly written proposals (typos, errors, non-respect of template and
format) have high chance of automatic poor grade
e structure is important; clear and easy to read
* Consult Beamline Staff
* target measurements based on beamline (what set-up is needed); clearly identify
how your experiment can be done and whether it can give you the answers you
need

* advice on required measurement time (requested days)
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The beam time proposal: the proposal itself

* Proposal Summary

* probably most important part!

* equivalent to abstract of scientific paper, one paragraph

* clear statement on essence of proposal — what are you trying to do, how you
intend to do it, and why you are doing it (impact, importance of study)

* reviewers should understand exactly what the proposal is about from this
summary; details are given in the following sections

e Scientific Background

* set the scene for the interest of your research
* provide sufficient scientific background to introduce the review committee to the
topic (they often not specialists in the particular scientific topic)

* indicate fundamental and societal importance of your work
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The beam time proposal: the proposal itself

e Scientific Background (continued)

* Describe the hypothesis you want to confirm with the experiment (lead to the
open guestion stated in the summary)

* refer to any previous measurements or preliminary characterization

* which information will the experiment provide that can only be obtained using
neutron imaging.

» figure is always useful, can replace many words (general process; previous data

to pinpoint problem...)
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The beam time proposal: the proposal itself

e Experiment Details

* exactly how are you going to carry out the experiment; strategy

* details and quantity of samples

* technique and setup; special requirements

* show reviewers you are ready and prepared

* allow beamline scientists to make technical feasibility assessment
* prior discussion with beamline scientist is strongly advised

e Beamline & Beamtime Requirements

* support the choice of beamline
* reason for beamtime requested and how this is calculated (table or simple
calculation is always good)

* can be relatively short
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The beam time proposal: the proposal itself

* Results Expected & Significance

* what results you are expecting

* how these results will allow you to answer the specific question(s) stated in

summary

* what will be the impact of answering this question on your field of research

 References

* illustrate importance of topic by citing one or two milestone papers in your field
* recent exciting developments in or around specific topic of proposal

* indicate level of your research by citing own recent, relevant publications

* should not expect that reviewers will have time to read references so all essential

information in the proposal!
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At the experiment

* Prepare

* Start preparation well-ahead of time of the scheduled experiment

If in-situ test: make dry-runs in your lab

Bring back-up samples if possible

Document the samples well (dimensions, weight, number them uniquely)

Make a detailed experimental plan: But make it so it can be adjusted! (e.g. an

excel sheet with input for #samples, exposure time, # projections, etc)
* Plan
* Book a hotel/guesthouse close to the beamline
* Bring enough personnel to help with the experiment
* Arrive well in advance, plan to stay an extra day(s)

* Bring harddrives (SSD preferred)
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After the experiment

e How to analyze the data

* What type of software will you need to analyze the data?
* If commercial software is needed (e.g. visualization): Check if you can have a
follow up visit at the facility and/or of alternative exists

* |If possible, try to get as far as possible while still at the facility

* Beamtime report

* Important! For the facilities (use of public funding) and for your next proposal!

e Publication

e Ultimately the goal...

* Typically the beamline scientist(s) who assisted with the experiment are offered

co-authorship
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