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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 DTU Physics, ILL, PSI, Uni CPH, ESS DMSC 

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

• PW joined in 2002 

• Currently ~6 people on joint McStas-McXtrace team  
but only 2 full time, based at ESS DMSC / DTU
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 GNU GPL v3 license 

Open Source

mcstas-users@mcstas.org mailinglistProject website at 

http://www.mcstas.org
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mailto:neutron-mc@risoe.dk
http://www.mcstas.org/
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The neutron is a multidisciplinary probe for structure and 
dynamics of condensed matter systems - ‘Swiss army knife’
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- complementary to X-rays



DMSC-DTU-KU Workshop IIOctober 5th 2023 Peter Willendrup, DTU Physics and ESS DMSC

… imagine a neutron instrument at a facility

McStas: simulation toolkit for 
neutron scattering instruments, virtual experiments
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Detectors

Neutron optics

Scientific model-samples 

n
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Sample-environments
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+

~600

McStas 3.x acc. on NVIDIA GPUs 
 
- 2 orders of magnitude speedup. 
(1x Tesla V100 vs 1 modern  
   Intel Xeon core)

2020: McStas 3.0 with support for 
MPI and multiple GPUs 

+

Starts with a source of neutrons, be it 
a reactor- or spallation source  

 Neutron moderators is where         startsn
McStas
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Most were designed 
 / simulated with the  
help of 
 
  :-) 

Instrument suite at ESS

15 instruments  
5 Large-scale structure instruments 
5 Diffractometers 
5 Spectrometer
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Instrument suite at ESS



McStas collaboration
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Examples of who contributed what

Kurt Clausen: 

Came up with  
original idea of 
“framework”,  
secured first EU 
funding.  
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Combining virtual and real laboratory exercises in solid state physics 

New samples in the pipe - SX + Phonons
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P. Willendrup with KU students

Using McStas to reproduce historic

neutron scattering data

by

Magnus Strandgaard (s153327)

Supervisors

Niels Bech Christensen, Senior Scientist

Peter Kjær Willendrup, Senior Research Engineer, Special Consultant

Research Immersion August 2020

Technical University of Denmark

August 20, 2020

 ~2019

Main categories

• Optimisation of beam transport 

• New neutron-optical models 

• New “sample” models 

• Studies of instrumental resolution effects 

• Virtual experiments 

• Modeling sample-environment geometries 

• Assisting ongoing instrumentation projects e.g. at ESS 

- Range: 
- short “special course” to B.Sc., M.Sc., Ph.D. proj 
- students often enrolled at e.g. KU or DTU  

 

Example (student) projects
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 ~2014
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 ~2016
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Earlier DTU “projektbank” attracted both 
DTU and KU students, plus summer 
students from EPFL and Ecole 
Polytechnique 

New site: “DTU career hub”  
http://dtu.dk/careerhub
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https://e-learning.pan-training.eu (formerly e-neutrons.org and “Virtual Neutrons for Teaching”) 

https://e-learning.pan-training.eu
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https://e-learning.pan-training.eu (formerly e-neutrons.org and “Virtual Neutrons for Teaching”) 

Courses on the “platform” contributed by universities and Facilities 
alike, examples: 

• KU Neutron Course 
• DTU “large scale facility” course 
• TU Delft Neutron Course 
• ISIS STFC, QENS, MuSR 
• NNSP/SwedNess PhD Course 
• PaNOSC Summerschool 2022 
• ESS DMSC Summerschool 2023 
• ESS SASview course 

• plus incoming courses e.g.  
• Neutron Scattering at EPFL  
• High-school level course “AccelerateTeaching”

https://e-learning.pan-training.eu
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Let’s work even closer together!
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- McStas has at least one leg in all camps! 

- We have long experience working together! 

- We do really intersting stuff together! 

- Students like working with our code and tools! 

- Projects possible at a wide range of scales 

- We can simulate any neutron instrument and one or more relevant sample(s) for it 
 


