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•A brief introduction to the softwares 
•McStas - A neutron Monte Carlo ray-trace simulation package 
•SASview - Small Angle Scattering Analysis Software Package 
•Mantid - Manipulation and Analysis Toolkit for Instrument Data 

•The integration 
•Why did we do it? 
•How was it done? 

•Future

Agenda

2

NOBUGS|2016 / Integrating software: SASview, McStas and Mantid n
McStas



“Full-circle” virtual experiment software 
integration
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•Flexible, general simulation utility for neutron scattering experiments. 

•Original design for Monte carlo Simulation of triple axis spectrometers 

•Developed at DTU Physics, ILL, PSI, Uni CPH, ESS 

•V. 1.0 by K Nielsen & K Lefmann (1998) RISØ 

•Currently 2.5+1 people full time plus students

McStas Introduction
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 GNU GPL 
license 

Open Source

mcstas-users@mcstas.org mailinglist
Project website at 
http://www.mcstas.org

n
McStas

mailto:neutron-mc@risoe.dk
http://www.mcstas.org/
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- Not only neutrons, there is also McXtrace…
n

McStas



•Instrumentation 
•Virtual experiments 
•Data analysis 
•Teaching

What is McStas used for?
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(KU, DTU, e-Learning…)

n
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•Portable code (Unix/Linux/Mac/Windoze) 

•Ran on everything from iPhone to 1000+ node cluster! 

•'Component' files (~150) inserted from library 
•Sources 
•Optics 
•Samples 
•Monitors 
•If needed, write your own comps (short ~200 LoC) 

•DSL + ISO-C code gen.

McStas overview
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Instrument file (average 
 user, point/click, DSL) 

Component  
(advanced user, 
modify from  
existing,  c-code) Kernel 

(McStas  team) 

n
McStas



• Automatic generation of c-lib dependencies 

•For allowing components and instruments relying on external libs to link 
these automatically - ease of use 
• SASview sample comp: DEPENDENCY “-std=c99” 
• NeXus could be done with DEPENDENCY “-DUSE_NEXUS -lNeXus” (so far 
avoided because of need to distribute libs… 

•Will be picked up by mcrun / mcgui on the fly and passed to the compiler

Relevant new feature: 
automatic C-lib dependency linking
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mcstas -t -o ISIS_CRISP.c ISIS_CRISP.instr 
Info:    'ISIS_moderator' is a contributed component. 
Warning: Using DEFINITION parameter of component Multilayer_Sample() (potential syntax error) at line 
ISIS_CRISP.instr:148 
  sldPar={ 0.0 , 6.35e-6 } 
Warning: Using DEFINITION parameter of component Multilayer_Sample() (potential syntax error) at line 
ISIS_CRISP.instr:148 
  dPar={ 0.0 } 
Warning: Using DEFINITION parameter of component Multilayer_Sample() (potential syntax error) at line 
ISIS_CRISP.instr:148 
  sigmaPar={ 5.0 } 
Warning: Using DEFINITION parameter of component Multilayer_Sample() (potential syntax error) at line 
ISIS_CRISP.instr:148 
  focus_xw=2 * tend 
Warning: Component isis_source=ISIS_moderator(string Face) definition parameter 
         may be changed into a setting parameter to avoid 
         warnings at compile time. 
CFLAGS=-lgsl -lgslcblas 

DSL + ISO-C code gen.

n
McStas
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Example suite: 123 instruments
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Example suite: 123 instruments
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(    )

(    )
McStas includes “everything” to simulate “anything” 
at a neutron scattering instrument



SasView	-		Small	Angle	Scattering	
Analysis	Software	Package
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• Operates	on	reduced	
scattering	data		

• Performs	modeling	in	
inverse	space	

• Data	analysis	toolbox:	
– Fitting	models	to	data	

– P(r)	inversion		

– Model-independent	analysis	

• Other	useful	tools	
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Slide	from	Wojciech	Potrzebowski,	NOBUGS|2016



SasView	-	Fitting

• Handles	1D	and	2D	data	

• support	for	canSAS	XML	&	
NXcanSAS	formats	

• Form	and	structure	
factors	for	various	
particle	shapes	

• Different	optimizers	
(Bayesian	Statistics)	

• Allows	polydispersity		

• Simultaneous	and	batch	
fitting
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Slide	from	Wojciech	Potrzebowski,	NOBUGS|2016



SasView	4.0		is	out

• SasView	"built-in"	models	
have	been	separated	out	into	
an	independent	package	
(aka	SASmodels)		

• Easy	to	add	custom	user	
models	(including	advanced)	

• Support	for	OpenCL	

• All	model	documentation	has	
been	reviewed	and	updated	

• Number	of	minor	bugs	fixed
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Available	from:	
https://github.com/SasView/sasview/releases/tag/
v4.0

NOBUGS|2016 / Integrating software: SASview, McStas and Mantid n
McStas

Slide	from	Wojciech	Potrzebowski,	NOBUGS|2016



SasView	4.0		is	out

• SasView	"built-in"	models	
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Slide	from	Wojciech	Potrzebowski,	NOBUGS|2016
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Models of S(~q,!) - i.e. science

What will access to SASview give McStas?

(and lots of them…!)
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4 Presentation_name

What is Mantid?

• A Framework for Reduction and Analysis of Neutron 
and Muon Data
– Can Be accessed by

• MantidPlot
• Python Interface
• C++ API

– Has a set of data objects, methods and Algorithms well 
suited towards scattering science 

Slides	from	Garrett	Granroth,	NOBUGS	2014
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5 Presentation_name

Partners and Contributors

• Partners • Contributors

Slides	from	Garrett	Granroth,	NOBUGS	2014
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6 Presentation_name

Deployment at ISIS

7 Presentation_name

Deployment at SNS

8 Presentation_name

Deployment at HFIR

9 Presentation_name

Other instruments

• NMI3 supported 
evaluation

• IN4,5 & 6

• D33

• Focus

• Poldi

• Mibemol

• TofTof

• Pelican
• Bilby

Slides	from	Garrett	Granroth,	NOBUGS	2014
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6 Presentation_name

Deployment at ISIS

7 Presentation_name

Deployment at SNS

8 Presentation_name

Deployment at HFIR

9 Presentation_name

Other instruments

• NMI3 supported 
evaluation

• IN4,5 & 6

• D33

• Focus

• Poldi

• Mibemol

• TofTof

• Pelican
• Bilby

Slides	from	Garrett	Granroth,	NOBUGS	2014
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Source
position

Sample
position

Detector 
pixel
positions

+ToFn ! ~ki, ~kf , ~q, ~!,! S(~q,!) ! science

What will access to Mantid give McStas?

(Presentation and handling of simulation data
ala non-virtual ToF instruments…)



❖         Mantid is reduction software for 
❖             Make solution  with all 3 for bootstrapping 

the           analysis pipeline!  

Why? Driver is development of          instruments
❖ McStas used for instrument design work at  
❖ LoKI team needed 2D scattering kernels in McStas 
❖ Use SasView scattering kernels in McStas
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Slides	from	Torben	Nielsen,	ESS	McStas	school	May-June	2016

n
McStas

SasView scattering kernel: Orientated cylinder 
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McStas mcdoc: SasView_model

Slides	from	Torben	Nielsen,	ESS	McStas	school	May-June	2016

Generator .py scripts.

Input: 
Folder with SASmodels 

Output:
c-code snippets
McStas component interface
Linked documentation 

Result distributed with McStas
User has tools to (re-)generate

How?



21

NOBUGS|2016 / Integrating software: SASview, McStas and Mantid n
McStas

McStas mcdoc: SasView_model

Slides	from	Torben	Nielsen,	ESS	McStas	school	May-June	2016 How?
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McStas mcdoc: SasView_model

Slides	from	Torben	Nielsen,	ESS	McStas	school	May-June	2016

………

n
McStas

Normal
McStas

interface
…

…
with

access to
SASview
models

and their
docs
…

How?



McStas mcdoc: SasView_model
◆ Links to SasView documentation
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Slides	from	Torben	Nielsen,	ESS	McStas	school	May-June	2016

SASview
model
docs

How?



SasView -> McStas -> SasView 
◆ SasView cylinder model (1D) scattering kernel used in McStas 
◆ radius = 40 Å, length = 400 Å  

◆ McStas event data saved as I(q)  

◆ SasView reads McStas I(q) data 

◆ SasView fit engine gives: 
◆ radius = 40 Å 
◆ Length = 401 Å
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Slides	from	Torben	Nielsen,	ESS	McStas	school	May-June	2016 Works?



SasView -> McStas -> Mantid -> SasView 

McStas -> event data 

Mantid -> I(qx,qy) 

SasView -> model parameters 
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2D scattering kernel: Orientated cylinder 

Slides	from	Torben	Nielsen,	ESS	McStas	school	May-June	2016



McStas data in Mantid
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templateSANS_Mantid.instr

Slides	from	Torben	Nielsen,	ESS	McStas	school	May-June	2016

• mcdisplay 3d-visualiser modified to generate Mantid IDF xml file
• Monitor_nD (E. Farhi) output event data with “Pixel ID” and ToF

- Rectangular geometry
- Cylindrical geometry
- “Freeform” OFF surface geometry

• McStas > 2.1 on machine, NeXus libs, Mantid
• Special component naming, defines source, sample and detectors 

for Mantid geometry
• Generate XML using mcdisplay --format=Mantid
• Run with mcrun/mcgui selecting NeXus output

Nielsen, T.R.; Markvardsen, A.J.; Willendrup, P.: McStas and Mantid integration
Journal of Neutron Research, vol. 18, no. 2-3, pp. 61-77, 2015
DOI: 10.3233/JNR-16002



McStas data in Mantid
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templateSANS_Mantid.instr

Slides	from	Torben	Nielsen,	ESS	McStas	school	May-June	2016



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

Data reduction and analysis
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Comparison of rescaled scatting intensity I(q) derived from the 
experimental data and a McStas simulation. 

Slides	from	Torben	Nielsen,	ESS	McStas	school	May-June	2016



McStas-Mantid event processing facilitated by:
Special labels in component list 
Special Monitor_nD paramers 

IDF autogenerated by “mcdisplay” run 
NeXus output and LoadMcStas Mantid algorithm 
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Use: Check out
templateSANS_Mantid

from the McStas distribution
- fully functional reduction

LoKI detector
in OFF file

n
McStas

McStas
simulation

2D scattering kernel from

Events visualised in Mantid 
instrument 3D view

Events processed using 
Mantid algorithms

Future:
• Reduction uses McStas, e.g.  for multiple 

scattering corrections
• Modeling & analysis includes instrument 

resolution effects from McStas
• Links to other “sample” oriented codes



•Flexible, general simulation utility for neutron scattering experiments. 

•Original design for Monte carlo Simulation of triple axis spectrometers 

•Developed at DTU Physics, ILL, PSI, Uni CPH, ESS 

•V. 1.0 by K Nielsen & K Lefmann (1998) RISØ 

•Currently 2.5+1 people full time plus students

McStas Introduction
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 GNU GPL 
license 

Open Source

mcstas-users@mcstas.org mailinglist
Project website at 
http://www.mcstas.org
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Want to know more?

X
McXtrace
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X
McXtrace

Says           - but we’ll do a little            also if you want :) 

X
McXtrace

Nielsen, T.R.; Markvardsen, A.J.; Willendrup, P.: McStas and Mantid integration
Journal of Neutron Research, vol. 18, no. 2-3, pp. 61-77, 2015
DOI: 10.3233/JNR-16002
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