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* Motivation
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 TOF, IDF, and NeXus files
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* Demo time

* A few other examples



Motivation: | - Highlevel

1. Mantid is well established software — long history

2. McStas is well established software — long history

3. Wanted to combine the reduction framework and
the neutron transport framework

4. So users can do transport, reduction and “analysis”
In one go



Motivation: Il - Benefits for users

1. View McStas data in Mantid (simple — but nice to have)
2. Import McStas event data to Mantid

3. Use already developed and tested algorithms in Mantid
to process McStas event data (no need to reinvent
stuff!!l)

4. Advanced use: Use McStas to quantify (perhaps
remove) “spurries” signal on detector (can scatt. —
multi. scatt )
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) Mcstas tutorial: sim... x

Illustration: simplified SANS instrument

McStas tutorial: simplified SANS instrument - McStasMcXtrace/McCode Wiki - GitHub - Mozilla Firefox

( € ) @ GitHub, Inc. (US) | https://github.com/McStasMcXtrace/McCode/wiki/McStas-tutor ¢ | [@search A 3y A O =
O Features Business Explore Pricing This repository Sign in or Sign up
I/ McStasMcXtrace / McCode ©watch 6  %star 11 YFork 16 M
¢> Code D) Issues 69 Il Pull requests 0 |'l| Projects 0 [ Wiki ¢~ Pulse 1 Graphs
McStas tutorial: simplified SANS instrument
Jakob Garde edited this page on Feb 8, 2016 - 29 revisions
In this tutorial, you will write a simplified SANS instrument. When you have completed this tutorial, 3m 3m

you will have learned the basics of mcstas.

3m 3m
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® Requirements: mestas 2.2a.

source

Progres_bar (ABS.)
Arm (0)

collimator

slit (3)

Source_simple (0)
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beamstop

slit (3)
Sans_spheres (0.2)

Beamstop (2.8)

detector

PSD_monitor (3)

L_monitor (1E-9)
PSD_monitor_rad (1E-9)
SANSQMonitor (1E-9)
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McStas GUI: templateSANS

® 00 N Mcgui

File Simulation neutron site | Tools Help (McDoc)I

Instrument file Edit/Mew ‘ Run ‘ PGPLOT Window 1

“M Brookhaven

Simulation results: ES3 Read Flat

FZ_Juelich

Status: Ok in /Us HZE <-- Waork dir.

mcstas-2.0 versiol |LL —:
Copyright (C) Rist g97-2010
Additions (C) Insti 1313 2010
All rights reservec pg|
Plotters: Scilab M _ uplot HTML YRML MNeXus
Warning: No Mpl; Risoe Incally.
Define /sersiTe spS
ar fustflacal/libsr R
or use option —-n_1eMmplates oo oo oo oo
Clustering method Tests_optics Reflectometer
Your system has | L f this,
pleasz go to the Tests_polarization template {test)
Tests_samples templateDIFF
Tools templateLaue
Undefined site templateSANS
templateTAS
templateTOF
Test_PoI_Tnple,&,ms PGPLOT Window 1 PGPLOT Window 1
TestSANS
Tomography

R=150,phi=0.1, d=1,a=0 v B S




Mantid GUI: templateSANS McStas data ‘)ggﬁw"

800 - . . . . . M MantidPlot - untitled - - " - - _— .
Bl RQs i A B o o e w2 s &
° @ Results Log o @ Algorithms. o @ Workspaces
Welcome to Mantid - Manipulation and Analysis Toolkit for E — _ -
xecute | LoadMcStasNexi v InstrumentWindow:EventData_mccode
Instrument Data |_Execute |/LoadMcSta us Load v Delete | Croup | | Sortw
ParaView is not available Al Render | Pick Mask/Group Instri <1/
gorithms |
Previous initialization of Python failed, cannot retry. » Algorithms Workspaces
LoadMcStasNexus started > Asithmetic » [ mcstas Full 3D v
LoadMcStasNexus successful, Duration 0.10 seconds ) .
» CorrectionFunctions Axis View: z =
» Crystal
» DataHandling Display Settings v
» Deprecated Save image
» Diagnostics
» Diffraction 1
» Events 1
» Examples 01
| Details | 0.01
0.001
0.0001
1e-05
1e-06
1e-07
1e-07 Log10 B

[ Autoscaling

Time-of-flight |14137.4 | 1143929

Mouse Buttons: Left - Rotation, Middle — Zoom, Right - Translate. Axes: X = Red; Y = Green; Z = Blue
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How to use: Online documentation

I McStasMcXtrace / McCode

Buil-in Mantid
Github McStas

Archive - lanl.arXiv.org

& GitHub, Inc.

Pull requests Issues Marketplace Explore

Code Issues 91 1 Pull requests 0 Projects 0 EBWiki Ll Insights

McStas and Mantid

Anders Markvardsen edited this page on Feb 27 - 45 revisions

A note on the McStas Mantid integration
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Introduction

The McStas-Mantid data interface can be used to load McStas event data into Mantid, from
whereon further data reduction and analysis can be performed. The purpose of this page is to
demonstrate the methodologies, techniques and workflows used when combining McStas and
Mantid.

© Unwatch ~

Settings

10 drStar 21 Fork 23

~ Pages €

Home

Access to the code tree
Building McStas McXtrace
Builds and platforms overview
Developer literature

Generate Vitess modules via
mestas2vitess

How McStas McXtrace works
overview

How to update the MCPL
shipped with McStas
McXtrace

How to use Eclipse with PyDev
mcdisplay pyqgtgraph

medisplay variants table
overview

medisplay webgl
megui

MCPL related issue on Ubuntu

MANTID

LoadMcStas v1

Table of Contents

® Summary
® Properties
® Description
o McStas compiling and running
o McStas event data
conventions

Filename

Loads a McStas NeXus file into an workspace.
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Run I Cancel
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o Tested versions

o References LoadMcStas dialog.
Summary
Loads a McStas NeXus file into an workspace.
Properties
Name Direction Type Default Description
Filename Input string Mandatory The name of the Nexus file to load
OutputWorkspace  Output Workspace Mandatory An output workspace.

[1607.02498] McStas and Mantid integration - Mozilla Firefox

e |[Q search

Cornell University
Library

607.02498

lanl.arXiv.org > physics > arXi

Physics > Instrumentation and Detectors

McStas and Mantid integration

Torben R Nielsen (1), Anders J Markvardsen (2), Peter K Willendrup (1,3) ((1) European Spallation Source ERIC,
Denmark (2) ISIS Facility, Rutherford Appleton Laboratory, UK (3) Physics Department, Technical University of
Denmark)

(Submitted on 8 Jul 2016 (v1), last revised 25 Aug 2016 (this version, v2))

McStas and Mantid are two well established software frameworks within the neutron scattering community. McStas has been
primarily used for simulating the neutron transport of instruments, while Mantid has been primarily used for data reduction. We
report here the status of our work done on the i ility between the i i software McStas and the
data reduction software Mantid. This provides a demonstration of how to successfully link together two software that otherwise
have been developed independently, and in particular here show how this has been achieved for an instrument simulation
software and a data reduction software. This paper will also provide examples of some of the expected future enhanced
analysis that can be achieved from ing accurate i and sample sil ions with software for correcting raw
data. In the case of this work for raw data collected at large scale neutron facilities.

Comments: 17 pages, 12 figures, POSTPRINT with proofs of article submitted to Journal of Neutron Research
Subjects:  Instrumentation and Detectors (physics.Ins-det)
Citeas:  arXiv:1607.02498 [physics.Ins-det]

Download:
® PDF only

Current browse context:
physics.Ins-det

< prev | next >

new | recent | 1607
Change to browse by:
physics

References & Citations
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TOF and pixel ID’s

 Mantid was designed for data reduction at TOF
spallation neutron sources

 Mantid’s IDF store geometry information use in TOF
analysis

* This implies parsing information about:
— where the neutron source is located,
— where the sample is located,
— where each individual detector pixel is located.

10
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The NeXus file

NeXus file

—

Mantid

 The McStas Nexus file must contain:

* Event data, i.e each neutron has a pixel id and a time stamp

* An IDF McStas monitor_nD gives pixle id & time for each event
* mcdisplay can auto-generate an IDF

11
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McStas NeXus file

HDFView 2.9
File Window Tools Help

Recent Files [/home/ubjtmp/McStas_Event/McStas/Exp_Data/mccode.h5

w | Clear Text

T = oo
acquisition n: fff TableView - events - fentryl/data/k0l_events_dat_list_p_x_y n_id_t/ - fhomejubjtmp/McStas_Event/McStas/Exp_Data/mccode.hS
distance Table
i events
o G4 k02_events_dat]| |-
¢ Qalmonl_dat I 0 3.185987.../-0.01450... [0.007932.../0.0 18717.0 [0.025524... E t t
o €2 ImonB dat : 1 0.192848...[0.141796.../0.347311...[1.0 31227.0 |0.046068... d
- T 2 2.989055...|-0.01409... |-5.33756... |2.0 18333.0 0.025703... ven a a
o Q4 Imonitor2_dat 3 0.001396.../-0.00520... |-0.01711... |3.0 17759.0 0.025971...
o €4 Imonitor3_dat 4 3.701651...[0.251736...]-0.12745... 4.0 13776.0  [0.008363...
- El 0.032482...|-0.11949... |0.083006.../5.0 21385.0 0.018234...
o €4 Imonitor_post_d 6 2.859783...[0.004956.../0.005223...|6.0 184 IR
o4 psdl_dat 7 0.022012...|0.058801.../-0.08114... [7.0 1 TextView - data - /entryl/instrumentfinstrument_xml/ - mccode.h5
- 8 8.530934...|0.012643...|-0.03070... |8.0 17 Text
o QA psd2_dat 9 6.984646...[-0.00867... [0.012712...]9.0 18— .
o €4 psd3_dat 10 |0.009140...[-0.07853... [-0.07291... [10.0 1 Data selection: [0] ~ [0]
- 11 7.150334.../-0.01082... |0.005151...|]11.0 1 <?¥ml version="1.0" encoding="UTF-8"7>
oA psd4_dat 12 0.001010.../0.457856.../0.087702...|12.0 21 <!-- IDF generated using McStas McDisplay and the Mantid backend -->
o €4 psds_dat 1z 0.004965.../0.003146.../-0.04262... |13.0 16 <!-- For help on the notation used to specify an Instrument Definition File see
- 14 8.629457.../-0.03193... |-0.02392... |14.0 17 http:/fwww.mantidproject.org/IDF -->
duration 15 7.072494...|0.015294...|-0.01158... ]15.0 17 <instrument name="ISIS_SANS2d_Mantid.out" valid-from ="1900-01-31 23:59:59"
and time 16 3.898581.../-2.38144... |0.011657...|]16.0 1 validto  ="2100-01-31 23:59:59" last-modified="Tue Apr 4 14:17:50 2017">
- 17 3.479036...|-0.02370... |-0.00281... |17.0 1 =defaults=>
¢ @ instrument 18 5.870513.../0.006430.../0.006773...|18.0 1 <length unit="meter"/>
o N 19 0.010325...]-0.07164... |-0.01926... |19.0 1 <angle unit="degree"/>
description 20 3.191063.../-0.00829... |-0.00252... [20.0 i | <referenceframe=
instrument sour 21 3.746034.../-0.00570... |0.011053...|21.0 i | <!--The z-axis is set parallel to and in the direction of the beam. The
) B 22 0.003724.../0.038904.../0.029156...|22.0 19 y-axis points up and the coordinate system is right handed, -->
¢ @ instrument_xml 23 |3.316878...]-0.00442... [6.097504...[23.0 18'
data 24 0.023456.../-0.03083... |0.084904...|124.0 21 Y
- o = 0.001505.../0.031248.../-0.02562... |25.0 17 <handedness val="right"/>
description | </reference-frame=
Iy <default-view axisview="z-"/> I d
B ope <idefauits IDF xml data
@ name
4 | l” I I ’I 1 LIET AL DUVEIC AL CORMDARMERMTS fuhick +h n to nf)

data (22370, 2)
String, length = 7891, 1
Number of attributes =0

\_Log Info l Metadata |




2

3  TRACE

4

5 COMPONENT al = Progress_bar()

6 AT (0,0,0) ABSOLUTE

7

8  COMPONENT arm = Arm()

9 AT (@, @, @) ABSOLUTE

10

11 COMPONENT source = Source_simple(

12 radius = 0.02, dist = 3, focus_xw = 0.01, focus_yh = 0.01,

13 lambda® = lambda, dlambda = dlambda, flux = 1lel6)

14 AT (0, @, @) RELATIVE arm

15

16 COMPONENT colll = Slit(

17 radius = 0.005)

18 AT (@, @, 3) RELATIVE arm

19

20 COMPONENT coll2 = Slit(

21 radius = 0.005)

22 AT (0, @, 6) RELATIVE arm

23

24

25

26

27

28

29

30 SPLIT COMPONENT sample = Sans_spheres(

31 R=r, Phi=PHI, Delta_rho=Delta_Rho, sigma_abs=sigma_abs,

32 xwidth=0.01, yheight=0.01, zdepth=0.005, focus_xw=0.6, focus_yh=0.
6, target_index=2)

33 AT (0,0,0.2) RELATIVE coll2

34

35 COMPONENT STOP = Beamstop(

36 radius = 0.02)

37 AT (0, @, 2.9) RELATIVE sample

Line 1, Column 1 Spaces: 2 Plain Text
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templateSANS.inst vs templateSANS_Mantid.inst

| | templateSANS.instr

%X /

DEFINE INSTRUMENT templateSANS(lambda=6, dlambda=0.05, r=100, PHI=le-
3, Delta_Rho=0.6, sigma_abs=0.5)

UNREGISTERED

UNREGISTERED

|| templateSANS_Mantid.instr

templateSANS_Mantid.instr %

DEFINE INSTRUMENT templateSANS_Mantid(lambda=6, dlambda=0.05, r=150,
PHI=1e-3, Delta_Rho=0.6, sigma_abs=0.0)

2
3 TRACE
4
5 COMPONENT al = Progress_bar()
6 AT (0,0,0) ABSOLUTE
7
8 COMPONENT arm = Arm()
9 AT (@, @, @) ABSOLUTE
10
11 COMPONENT  sourceMantid = Source_simple(
12 radius = 0.02, dist = 3, focus_xw = 0.01, focus_yh = 0.01,
13 lambda® = lambda, dlambda = dlambda, flux = 1el6)
14 AT (0, @, @) RELATIVE arm
15
16 COMPONENT colll = Slit(
17 radius = 0.005)
18 AT (0, @, 3) RELATIVE arm
19
20 COMPONENT coll2 = Slit(
21 radius = 0.005)
22 AT (0, @, 6) RELATIVE arm
23
24 COMPONENT LdetectorPRE = L_monitor(
25 nL = 1000, filename = "Edet@.dat", xmin = -0.3,
26 xmax = 0.3, ymin = -0.3, ymax = 0.3, Lmin = 5.5,
27 Lmax = 6.5)
28 AT (0,0,0.05) RELATIVE coll2
29
30 SPLIT COMPONENT| sampleMantid = Sans_spheres(
31 R=r, Phi=PHI, Delta_rho=Delta_Rho, sigma_abs=sigma_abs,
32 xwidth=0.01, yheight=0.01, zdepth=0.005)
33 AT (0,0,0.2) RELATIVE coll2
34 EXTEND %{
35 if (!SCATTERED) ABSORB;
36 %}
Line 1, Column 1 Spaces: 2 Plain Text

13
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templateSANS.inst vs templateSANS_Mantid.inst S

®0e COMPONENT detector = PSD_monitor( UNREGISTERED ®e0e COMPONENT nD_Mantid_1 = Monitor_nD( UNREGISTERED

COMPONENT detector = PSD_monitor( @ NENT
COMPONENT detector = PSD_monitor(

COMPONENT nD_Mantid_1 = Monitor_nD( &

1 COMPONENT nD_Mantid_1 = Monitor_nD(

1
2 nx = 128, ny = 128, filename = "PSD.dat", xmin = 2 options ="mantid square x limits=[-0.3 0.3] bins=128
3 Xmax = 0.3, ymin = -0.3, ymax = 0.3) y limits=[-0.3 0.3] bins=128, neutron pixel min=0 t,
4 AT (@, @, 3) RELATIVE sample list all neutrons",
5 3 xmin = -0.3,
4 xmax = 0.3,
5 ymin = -0.3,
6 ymax = 0.3,
7 restore_neutron = 1,
8 filename = "bank@l_events.dat")
9 AT (@0, @, 3.2) RELATIVE sampleMantid
10
Line 5, Column 1 Tab Size: 4 Plain Text Line 10, Column 3 Tab Size: 4 Plain Text

14



McStas event KEYWORDS

McStas instrument file name and the McStas defined name of the instrument
must be the same:

 E.g. templateSANS_Mantid.instr and “DEFINE INSTRUMENT
templateSANS_Mantid(.... )”

In the McStas instrument file the source must be named “sourceMantid”
 E.g. "COMPONENT sourceMantid = Source_simple(.... )"

In the McStas instrument file the sample must be named “sampleMantid”
 E.g. "COMPONENT sampleMantid = Sans_spheres(.... )"

In the McStas instrument file the event monitors must be named
“nD_Mantid_#"
e E.g. "COMPONENT nD_Mantid_1 = Monitor_nD(.... )"

15
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HOW to Fun SimUIatiOn SOURCE

e0e < > m =

& GitHub, Inc. ¢ © &/ 2|

McStas GUI

Generating McStas event data for Mantid can be achieved from the McStas GUI mcgui .
Below we show how to setup the simulation on Windows 7, OSX 10.12, and Ubuntu 16.04.
For McStas we use version 2.4.1. For Mantid use version 3.4 or later.

Wiki page on GitHub

Windows users need to download the latest version of mccode-r.c in order to generate IDF
data in the mccode.h5 file which Mantid can read. Copy the downloaded file to the directory
where your McStas instrument file is located.

1. Open the McStas configuration file. In mcgui go to: File -> Configuration
2. Change the setting as shown in figures below:
o In the section mcrun select mcrun --format=NeXus
o In the section mcplot select mcplot-pygtgraph
o Inthe section mcdisplay select mcdisplay-pl --format=Mantid (Windows) or
mcdisplay.pl ——format=Mantid (OSX or Ubuntu)
o Inthe section C flags select this line depending on your OS
= Windows: -g -02 -lm -DUSE_NEXUS -1libNeXus-@ -I "C:/Program Files
(x86) /NeXus Data Format/include/nexus" -L "C:/Program Files (x86)/NeXus
Data Format/lib/nexus"

= OSX: -g =02 -1m -DUSE_NEXUS -1NeXus -I/usr/local/include/nexus
= Ubuntu: -g -02 -1m -DUSE_NEXUS -1NeXus

merun

maun
merun —format=NeXus

marun —format=NeXus v meplot
meplot meplot-pyqtgraph

medisplay
[acplot proreeh, = medisplay.pl —format=Mantid
mcdisplay cc
medopiay pl format Mantd - Liad
« Cflags
gee g -02 -Im -DUSE_NEXUS -INeXus -lusrflocal/ins
C ooy MPicc
9 <02 4m -DUSE_NEXUS ibNeXus-0 - °C: /Program Files (x36) mpice.gee
MPlcc

MPlrun
mpicc.bat
— mpirun --mca btl self,sm,vader

| moiexec.exe | # nodes
#nodes 4
4
|

Co (e Coma ] || 5 o 16

mccode-py configuration



McStas — Mantid: Demo Time

e See how to use Mantid — McStas interface

17



SOURCE

Examples of detectors: IN5 (ILL) and LoKI @Eﬂm‘&
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(XX ] ¥ InstrumentWindow:EventData_mccode
Render Pick  Mask/Group Instrument Tree
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Save image
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9e-20
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Example: Usage of Mantid algorithms

McStas — Mantid

2D scattering kernel from SasView
2D reduction in Mantid: Qxy

Can be send back to SasView fitting

lqxqy

— 0.01
— 0.0001

— 1e-06

~a(A)

1e-08

1e-10

-04 -03 -02 -0.1

0 0.1 0.2 0.3 0.4 o)
q(A)



McStas and experimental data: SANS2D

Mantid view of the McStas event data generated for the ISIS_SANS2d.instr
file.

..............

|||||||

11111

SANS - r=150 A - p=0.2

nnnnnnn

nnnnnn

uuuuuuuuuu

0,01 1 ool 1 1 Lol
0,001 0,01 0,1

q / 1/Angstrom

Comparison of rescaled scatting intensity I(gq) derived from the experimental data
and a McStas simulation. Nanospheres of radius 150 A, polydispersion 0.2. 20



McStas and experimental data: POWGEN

ALL_PG3_39169

3.500 TT T [T T T T [T T T T TTTT TT 1T L
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3.000 -
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2.000 | - R ——— Scaled experimental data
2 f ] 10 -
1.500 — - o -
1.000 - ~ -
C 8 — -
500 [ J - -
I b# | 9 I~ -
0 s i B s s e s s S T i e e e e e e e ) c
0 1 2 3 4 5 6 7 8 3 6 -
d-Spacing (A) 8 L -
eC e ¥ InstrumentWindow:PG3_39169 -
Pick  Draw  Instrument =
Full 3D v -
Axis View: z 2] -
Display Settings v —_—
Save image -
99601 ]
I 10.000
1.000 0,6 O,i 1 1,2
100 d-Spacing (A)
10
1 Log10
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£ Autoscaling
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McStas and experimental data: POWGEN

12 I I I I I I I l I I I I I I I l I I I I I

-+ McStas data (Diamond origin2)
- Scaled experimental data

10
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How to use: Generate the IDF

How-to generate McStas event data for Mantid

Step 1. Generate IDF:
* mcdisplay templateSANS Mantid.instr --format=Mantid -n0

A new xml IDF file is then generated on disk

24



How to use: Make NeXus file for Mantid

How-to generate McStas event data for Mantid

Step 1. Compile c code:

* gcc-o templateSANS_Mantid.out templateSANS_Mantid.c -DUSE_NEXUS
—INeXus —Im

Step 2. Run simulation:
* templateSANS Mantid.out --format=Nexus

Now IDF is embedded in the NeXus file to be read by Mantid

25



