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Swedish Neutron Education for Science & Society



SwedNess

@ Swedish national graduate school in neutron scattering

e Collaboration between 6 of Sweden's biggest academic institutions:

CHALM ERS

UNIVERSITY UPPSALA
UNIVERSITET

51;@@@ Stockholm
1 ¥ University

e Fully funded by the Swedish Foundation for Strategic Research (SSF), which
main goal is to strenghthen Sweden’s future competitiveness in science,
engineering and medicine.

@ Bridge between fundamental research

andinddstry). SWEDISH FOUNDATION for

STRATEGIC RESEARCH

@ Budget 120 MSEK (+100 MSEK) with 20 (+20) PhD Students

As. Prof. Martin Mansson - condmat@kth.se




SwedNess - Aims

@ To expand and broaden the Swedish neutron scattering community.
@ To support the six participating universities to take full advantage of the ESS

@ To broaden the national scientific impact by involving universities outside the
alliance in courses and research projects within SwedNess.

@ To perform excellent research using NS within four research themes:
Functional Materials, Life Sciences, Engineering and Basic Physics/Chemistry

@ To promote interdisciplinary activities between such research themes.

@ To create a strong academic collaboration & networking with Swedish industry
in the use of neutron scattering.
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SwedNess - Aims

@ To expand and broaden the Swedish neutron scattering community.
@ To support the six participating universities to take full advantage of the ESS

@ To broaden the national scientific impact by involving universities outside the
alliance in courses and research projects within SwedNess.

@ To perform excellent research using NS within four research themes:
Functional Materials, Life Sciences, Engineering and Basic Physics/Chemistry

@ To promote interdisciplinary activities between such research themes.

@ To create a strong academic collaboration & networking with Swedish industry
in the use of neutron scattering.

@ To be a strong partner in the Nordic neutron scattering community

@ To broaden the international scientific impact by collaborating with Baltic &
international institutions.

e® To promote and plan for the complimentary use of neutrons and x-rays,
especially in relationship to the co-location of ESS and MAX IV.

As. Prof. Martin Mansson - condmat@kth.se



EUROPEAN T iR o ey
SPALLATION it e
SOURCE e i o

1.843 billion €uro

0.7 billion €uro

As. Prof. Martin Mansson - condmat@kth.se



g i B ¥
Knsﬂan_? -:J:'b‘ W g

| Cy _.w

B

J:_nrrkﬁpmg ,E_GI A

s 4
g

As. Prof. Martin Mansson - condmat@kth.se

Barenls hav

Nordkap |
Hammerfast !'h 5 i 1 r..___JI N
ki __?__'_':j._:-_.- h .I E b j

g RIL’& ”1[’.1!"':_




Specialized Courses - SwedNess Course Catalogue

Jsweaness  Neutrop Diffraction

dl@ Neutron Retlectivity & GISANS

P8 Small-Angle
d@ Neutron Scaittering «@ANS)

d@ Neutren Imaging

d@ NEUTHOR SPEEHOSEO0Y

Feb./March 2020
Stockholm University
7.5 ECTS

~June 2020
Uppsala
3 ECTS

December 2019 (TBA)
Lund University
3 ECTS

November 2019 (TBA)
Lund University
3 ECTS

December 2019 (TBC
)Chalmers + ISIS
5 ECTS
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Specialized Courses - SwedNess Course Catalogue

Engineering Materials
Science using Neutrons

Neutrons ifor Lite Science

Neutrons for the study of
electrochemical processes
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March - April 2020 (TBA)
5 ECTS
LiU (+ Chalmers & KTH)

Spring 2020
TBA
Linképing Univ. (LiU)

May 2020 (TBC)
5 ECTS
KTH + Uppsala Univ.

Spring 2020 (TBC)
7.5 ECTS
KTH, Stockholm




Neutron Sources of the World
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Prepare for Beamtime = Proposal Writing

Idea for how neutrons can help your research (specific question = piece of the puzzle)
Talk to an expert (this will soon be You !!11)

Consider your sample!!! (available size/mass, crystal/powder/thin film).

O O O O

Think about if you sample contains elements with low scattering or high absorption
http://www.ncnr.nist.gov/resources/n-lengths/

Select appropriate source & instrument for your experiment (check deadlines + shutdowns!)

Contact instrument responsible to discuss experiment (before you submit proposal!)

Write a proposal and apply for beamtime at your selected neutron source/instrument

Cross your fingers and wait for the review committee + in some cases “national quota”

O 0 0 O O

If you obtain beamtime start to prepare your experiments well advance
(align crystals, manufacture sample holders etc.)

o

Check necessary paperwork (visa!) at source and perform the mandatory ”safety training”

o

If you plan to do experiments at different sources with same samples: consider
activation of your samples (active sample transport is complicated and expensive!)

7o
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Examination of this Course

@ You should all write a proposal for neutron beamtime
@ Time during these 2 weeks and dedicated “finish up session” on 20 September.

@ Submit to Me (Martin Mansson, condmat@kth.se) by latest 29 September 2019

@ If you do not hand in the examination on time, you will NOT BE REIMBURSED !!!

[M DUQ PS Digical User OF =
| & O | i Paul-Scherrer-Institut [PSI)ICH] | hitps:/due pei chyd f I | i
| | Hella, Prof. Dr. Martin Marssan | Log out

Digital User Office

UG P3| SLE | SIND | SpS | LTP | SwissFEL | User Difice: | Guesthouse: | Calendcar

Proposal submission

Liser Menu

Hew Proposal | Please select the PSI Facility you want to submit a new proposal:

Ecit Praposals

S5 Conlinuation Propeals Faciligy Dwadling [SEST)
iew all Proposals {PDF) Create new propasal BLE . Swiss Light Sourcs {Mon PX) 15082017 23:56:59
Resubmil Proposals Croate new proposal  SLS . Swiss Light Source (PX) 15.10.2017 235859
SUSSING Addiional request Prepars new proposal 5RO - Swiss Spallation Maeutron Source Carmeniily i open Cll

Prepars new proposal  SuS - Swiss muon Source Curreniy e open csll

Expermental Feports Prepare new proposal  Joint netron - X-rays powder diffractian (SIMQ and SLS)  Curmeny ne open ol

Pubications
Cancel
Experiment Teedbacks
Badge & Dosimeler {new
wigdl)
Planrad wisis
Account settings
Laghook

Lagaul
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Paper Work / Administration / Safety

@ Depending on your nationality you might need a visa to visit some of the
neutron sources around the world.

@ Take this seriously and apply in time !!! Invitation letter from source (talk to
respective user office) + letter from head of department. We could possibly
also write something from SwedNess / NNSP...

@ Always make sure you do the safety training before going to beamtime and follow
the rules when you are there! This is your health we are talking about and...
radiation safety officers do not usually have a sense of humor!!!

@ Talk to your respective university about getting a “dose pass” to keep track of
your total radiation dose during all of your experiments.

DO
NOT

EAT

IN

LAB!!

As. Prof. Martin Mansson - condmat@kth.se



Diffraction / Fullprof & Vesta (11 September)

1.
Download / Install the Fullprof suite + Exercises-dat (tutorials)

https:/lwww.ill.eu/sites/fullprof/

FullProf Suite

Google  Fulpror Q el e £ s s M g s s«
T Y P

FullProf Suite Homepage Availabl itens n Catalogs section:
| Neme | Deseriptheec | Flesise ] Lk
mmmmmmm Usews” Crukde of FullProl 1.0 5 Davanboad

hitps://iwww.ill.eu » sites » fullprof » TOR—IERT

The FullProf Suite (for Windows, Linux and macO:3) is formed by a set of crystallographic Available items in Tuiorinls section:

[ Seme | | Lk |
programs (FullProf, WinPLOTR, EdPCR, GFourier, etc...) mainly developed for Rietveld e S S e S—
analysis (structure profile refinement) of neutron (constant ... siblal Bk T B S )

Downloads - Programs - FullProf News - Examples & Tutorials E | & T y [ :
: Xampies utorials prasss, by vl s Dowaied
FullProf Suite D - e e i Do

izc-uph Motcs abol vise effects 14298 Dhosanboad

Crun g i (el

Avamilable ifems in Fxsmples section:

| Desariptesc | Fiesis |
Down |0ads me,m it o PO axairphins Bl 0. Pt . FlliPool poesgrions 536,446 T

FullProf Suite

Crosbaipgeaphs ool fo Doty

(1) Install Fullprof Suite

I T T T TR .
[ T T —— 13- Juby - Ji% Tinabrms NP1, 18 Lt Supperind Verskn| i S by [Iy—
FullProf_Susir Windaws (11 Bini 11 - Juiy - 1% | Windews T-10 41112 beyinn | T ndead (2) DUW“'Dad EKEI'C'SES 'dat
FualiFyad Suste Winskes (el bitag 11 - Dy - 3% Winndess T 111 [T Thamrdean
Woll Pref_Suse |ines o4 beis 02 - Juby - 2019 | Lime - Bied FILR W RIS [ Nhww rdead
FullPral Sty et 15 ded bits, s peigrusid | 1 - fhvteber - 300 a1 a1 3g01 163 ATY ryien Thamidasast
Full ProfiSer.app 164 bits, sgredi - v25.4 1A - by - 201 | e - L] | g 148,707 384 by | krm pead
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Diffraction / Fullprof & Vesta (11 September)

2.
Download / Install the Vesta software:
http://jp-minerals.org/vestal/en/

Google  vesta Q

VESTA - JP-Minerals
jp-minerals.org » vesta * TON—JERY m
2019/06/15 - VESTA Is a 3D visualization program for structural models, volumetric data such 1 VE ST A
as electron/nuclear densities, and crystal morphologies. Some of the novel features of VESTA L _) Visulization for Eleclroise and §Truehiral Amsbysis /
are listed below. Deal with multiple structural ...
'\% -
. License agreement [
ety VESTA LICEASE
T e
a 4 VEETA Copyrighi (T} 3006-200 9, Koschs Moy and Fejie Lesmi
P o Thas sefiwees i distrbuicd free of dharge For s, scenfific, o= 1, I icts . Lners bolonging I may e uae i wltware o Bo ool
- b vkl licernse Fos Basiness wncrs is eutsblishid | Permmsion bo s his wilaare s bercky granted saker the felkaing comlitams
Crulbiry
CEE—
& WIETR 1y Dhwandngs. proskeddd by VESTA may b ied i s pabd ivations provabid dal ae s 18 anplaitly s bisrabedgind | A astabls pedsranas for VESTA o
T Dvanioas K b wnd F, Lirmd, " VESTA 8l thorer-dimensional visgaliastion of grystal, valsmtos sl sorpledngy dats,” J Appd, Crygralisge 4, 12721376 30111,
Oalleny Forum 1 Yema nboruld et rodisiribasic any copy of the dostribgicd Eloy valewn you have o itk pormmmen fren w.
e e Uryusomss
Hrwniea Pan o thewr inrms may e chanped withou: say prior aEsoussnoem
T , e s e - T Then mefimas i provedesd *an in’ sithonr any expross or mplid wamasiy.
s P ———— gt
Femairis e e e E N | Puses repar bugs sad bl w3 bmnprorve VEETA
O — VIETA 5§ s = res M cmslomes pagrams. VIOY o VIND:, vk VINLE (V0 o M N L5 i pa i Bischlie === E-pail vestsdevis gl ot
jioin S P VP P —— ey S ST O 5
Nt 1. New fetures b VESTA S | Kinichilue
Top 5 FElE Toqusa: Cagle Ciroupe
: P I P S e — S —— Cmnabar
| e e——— S Resigur
[T ——— S A S P e — i
Crtaliegraphy Dpss [ & ikalmans o Pairmes b e darmiars e s i o b _
e * Sl e sl et et iy [ TH . —
mr -:-—l—-—n——-—::-—-—-—l-—r-i—l-l- Crysiallograpiry Open DB
e B IS M i Sabicrih o VHSTA e
Harburck of Minerabogs Esmail Bubacrbe
Missralogy Distshase Yisil this gromg
e To unmsbacrshe . phoass crnail bo e Sollorwing sddrens.
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Diffraction / Fullprof & Vesta (11 September)

3.
Have a "good” text editor installed on your laptop

Notepad++ : MS TextWrangler: Mac

As. Prof. Martin Mansson - condmat@kth.se



Modeling Magnetism / spinW

For the linear spin wave theory tutorial on Tuesday 17 September,
a few softwares will be needed. Please try to complete the
following preparations during the first week of the school.

(a) If you have access to a license, install Matlab
https://se.mathworks.com/products/matiab.html
Many universities provide student licenses. Do not worry if you

do not have a license, we will work in groups at the tutorial and
share computers with Matlab as needed.

(b) Install the spinW software for linear spin wave theory from
https://github.com/spinw/spinw/releases/tag/v3.1
For the installation, additional details can be found at

http://spinw.org/installation/

(c) Register for an account on the Organic Materials Database
(OMDB) on https://omdb.mathub.io/




Quasi-Elastic Neutron Scattering (QENS) / Mantid

For QENS Lecture / Exercise
Wednesday 18 September
Please download and install the
latest version of Mantid 4.0.0

As. Prof. Martin Mansson - condmat@kth.se



Change of Venue for Lectures / Exercises

18-20
September

Vvapiano Tartu
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