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Agenda

•An introduction to McStas

•Instruments, components, the neutron ray

•Quick overview of example instruments

•A quick demo
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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

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

•Currently 2.5+1 people full time plus students
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McStas Introduction
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McStas Introduction
•Flexible, general simulation utility for neutron scattering experiments.

•Original design for Monte carlo Simulation of triple axis spectrometers

•Developed at RISØ DTU, KU and ILL, Grenoble.

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

•Currently 2.5+1 people full time plus students

44

 GNU GPL license
Open Source

neutron-mc@risoe.dk mailinglist
Project website at
http://www.mcstas.org

McXtrace - since jan 2009 similar in X-rays

• Synergy, knowledge transfer, shared infrastructure

http://www.mcstas.org/
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•Instrumentation
•Virtual experiments
•Data analysis
•Teaching
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What is McStas used for?
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(KU, DTU, schools & 
workshops)



•Much effort has gone into this
•Here: simulations vs. exp. at powder diffract. DMC, PSI
•The bottom line is
•McStas agree very well with other packages (NISP, Vitess, IDEAS, RESTRAX, ...)
•Experimental line shapes are within 5%
•Absolute intensities are within 10% 
•Common understanding: McStas and similar codes are reliable
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Reliability - cross comparisons
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P. Willendrup et al., Physica B, 386, (2006), 1032.LEFT: Simulated and measured scans of In liquidE. Farhi, P. Willendrup et al., in preparation
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McStas: key concepts

Time (t)
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McStas: key concepts
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Local, internal coordinate 
system!
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McStas: key concepts
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•Portable code (Unix/Linux/Mac/Windoze)

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

•'Component' files (~100) inserted from library
•Sources
•Optics
•Samples
•Monitors
•If needed, write your own comps

•DSL + ISO-C code gen.
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McStas overview
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•Domain-specific-language (DSL) based on compiler technology (LeX+Yacc)

•Simple Instrument language                        ISO C

•Component codes realizing beamline parts (including user contribs)

•Library of common functions for e.g.
•I/O
•Random numbers
•Physical constants
•Propagation
•Precession in fields
•...
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Under-the-hood / inner workings
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Code generation
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Implementation
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Instrument file
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Component file
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Generated c-code
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•Check our long list of components and look inside... Most of them are quite 
simple and short... Statistics:
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Writing new comps or understanding 
existing is not that complex...
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Number of codelines per component − 136 comps in total
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Guide_four_side_10_shells

Guide_four_side_2_shells

Guide_four_sideIsotropic_Sqw
ISIS_moderator
Source_Optimizer

Single_crystal
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Example suite: 86 instruments
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Including user contribs
•Well-developed community support
•30-40% of existing and new additions are from users
•No direct refereeing of the code, but these requirements:

•At least one test-instrument
•Meaningful documentation headers (in-code docs)

•Contributions go in dedicated contrib/ section of library

•Natural life-cycle of contrib’s
•Bug-fixes are applied both by contributor and developers
•If contributor becomes unavailable either:

•Many users of comp: Promote to official components, e.g. in optics/
•Few/no users of comp: Move to obsolete/ until next major release
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Documentation
•Basic use info is available inside comp & instr codes, extracted by perl to 
html

•100+ page manuals documenting
•Metalanguage
•What is “under the hood”
•Examples of practical use plus advanced features
•Assumptions and algorithms applied in the components

•More than 70 example instruments

•Various tutorial and teach yourself solutions are available
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Risø–R–1416(rev.ed.)(EN)

User and Programmers Guide to the
Neutron Ray-Tracing Package
McStas, Version 1.12

Peter Willendrup, Erik Knudsen, Emmanuel Farhi and
Kim Lefmann

Risø DTU, Roskilde, Denmark
May 2011

Risø–R–1538(rev.ed.)(EN)

Component Manual for the
Neutron Ray-Tracing Package
McStas, Version 1.12

Peter Kjær Willendrup, Erik Knudsen, Kim Lefmann and
Emmanuel Farhi
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Enough Talk!
Let’s see McStas run?



•The success of the project is also about the people:

•Present McStas team members

•  K Lefmann                       E Farhi                  P Willendrup                E Knudsen                     U Filges

•Past McStas team members

•      K Nielsen                     PO Åstrand               K Lieutenant             P Christiansen
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People
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Demo time?
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