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● McStas

● What is it?

● What is it good for?

● How is it done?

● An online demo

  AgendaAgenda
McStasMcStas
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  McStas introductionMcStas introduction

● Flexible, general simulation utility for neutron scattering 
experiments.

● Original design for Monte carlo Simulation of triple axis 
spectrometers

● Developed at RISØ, ILL

● V. 1.0 by K Nielsen & K Lefmann (1998)
● Currently V. 1.9.1 (1.10 in beta – out 2006)
● Currently 2.5+1 people full time plus projects
● Apx. 100 users worldwide, some contributors
● Infrastructure:

neutronmc@risoe.dk mailinglist
mcstas@risoe.dk developer contact

Project website at
http://www.mcstas.org

 GNU GPL license
Open Source

Please 
contribute!
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● Users at major labs 

  McStas introductionMcStas introduction
McStasMcStas
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  McStas introductionMcStas introduction
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Neutron ray/package:Neutron ray/package:

Weight (p): # neutrons (left) in the Weight (p): # neutrons (left) in the 
packagepackage
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  McStas introductionMcStas introduction
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Components: Here the Components: Here the 
neutron physics happen, neutron physics happen, 
neutron weight adjusted neutron weight adjusted 
according to scattering according to scattering 
probabilities etc.probabilities etc.



McStasMcStas

nn  

EU Contract nEU Contract noo: HII3-CT-: HII3-CT-
2003-5059252003-505925 7

Peter Willendrup – McStas  introPeter Willendrup – McStas  intro
MC workshop, PSI Oct 2006MC workshop, PSI Oct 2006

 

  McStas introductionMcStas introduction
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Instrument: positioning + Instrument: positioning + 
transformation between transformation between 
sequential component sequential component 
coordinate systems, e.g. coordinate systems, e.g. 
neutron source, crystal, neutron source, crystal, 
detector.detector.
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● Portable code (Unix/Linux/Mac/Win32)
● Write in (simple) 'instrument' language
● 'Component' files (~100) inserted from 
library

● Sources, optics, samples, monitors
● If needed, write your own components
● GUI / commandline functionality
● Tools for plotting and datahandling 
included

  McStas introductionMcStas introduction
McStasMcStas
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  Short McStas introductionShort McStas introductionMcStasMcStasnn
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  ImplementationImplementation

● Three levels of source code:

● Instrument file (All users)

● Component files (Some users)

● ANSI c code (no users)

McStasMcStas
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Instrument file:  ImplementationImplementation
McStasMcStas
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Written by you!
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Component file:  McStas introductionMcStas introduction
McStasMcStas
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Written by developers
and possibly you!
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McStas is a (pre)compiler! 

Input is .comp and .instr files + 
runtime functions for e.g. 
random numbers

Output is a single c-file, which 
can be compiled using e.g. 
gcc. 

Can take input arguments if 
needed.

  McStas introductionMcStas introduction
McStasMcStas
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Written by mcstas!
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● Instrumentation

● Planning

● Optimization

● Data analysis

● “I am seeing this strange effect, could it be due to....”

● Rehersal spectrometer for students and novice users

  What is McStas used for?What is McStas used for?
McStasMcStas
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  Time-Of-Flight (LET,ISIS)Time-Of-Flight (LET,ISIS)
McStasMcStas
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● Complicated design, total of 7 Complicated design, total of 7 
choppers!choppers!

● Notice effect of double Notice effect of double 
resolution choppers belowresolution choppers below

● Subtle effects like of Subtle effects like of 
mismatch in chopper/guide mismatch in chopper/guide 
geometry simulated (right)geometry simulated (right)
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  Powder Machine (DMC,PSI)Powder Machine (DMC,PSI)

 

Prototype 'virtual Prototype 'virtual 
experiment' web application experiment' web application 
exists. Upload your exists. Upload your 
structure file  and estimate structure file  and estimate 
e.g. experiment duratione.g. experiment duration
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● Short online demo of McStas...

  Demo?Demo?
McStasMcStas
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