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KEY LEARNINGS FROM USER EXPERIENCE
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From an instrument design tool to a platform to support virtual experiments

Need to connect: 

moderator simulations, beamline optics, sample & detector

Emerging trend: 

virtual experiments, digital twins

Instrument design at modern sources is increasingly complex



WHAT IS VITESS

• Monte Carlo neutron transport

• Modular instrument simulation

• Used for design & optimisation
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Latest released version is 3.8



VITESS
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Release Roadmap

Release Version 3.7

Prism

Ncrystal

AI Source

KD Source

Spin-dependent scattering

2025 Q1-2026 Q2-2026 Q3-2026 Q4-2026 2027
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Release Roadmap

Release Version 3.7

Prism

Ncrystal

AI Source

KD Source

Spin-dependent scattering

Release Version 3.8

Reduce technical debt

Update dependencies, 

compilation on Windows

Update of Monochromator

2025 Q1-2026 Q2-2026 Q3-2026 Q4-2026 2027
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Release Roadmap
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Release Version 3.8

Reduce technical debt

Update dependencies, 

compilation on Windows

Update of Monochromator

2025 Q1-2026 Q3-2026 Q4-2026

J. Appl. Cryst. (2026) 59, 

678–686

Q2-2026
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Release Roadmap

Release Version 3.7

Prism

Ncrystal

AI Source

KD Source

Spin-dependent scattering

Release Version 3.8

Reduce technical debt

Update dependencies, 

compilation on Windows

Update of Monochromator

2025 Q1-2026 Q2-2026 Q3-2026 Q4-2026 2027

Version 4

New GUI (PyQt)

New Python library to work with instruments in py scripts

LiveMode for Digital Twins
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Release Roadmap

Version 4

New GUI (PyQt)

New Python library to work with instruments in py scripts

LiveMode for Digital Twins

Release Version 3.7

Prism

Ncrystal

AI Source

KD Source

Spin-dependent scattering

Release Version 3.8

Reduce technical debt

Update dependencies

Compilation on Windows

Update of Monochromator

Version 5

Modernize and port to C++

Large library of reusable code

Some modules running on GPUs

2025 Q1-2026 Q2-2026 Q3-2026 Q4-2026 2027



VITESS 3.7
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Overview

AI-Source

KD-Source

Prism

Moving monochromator

Improved coupling between moderator simulations and instrument 

modelling, use of MCPL based input

New physics capabilities

Extended ability to work with neutron spin

Neutron refraction

Ability to simulate more complex cases such as Doppler, rotating 

crystals, Phase Space Transformer

Ncrystal integration

Spin-dependent

scattering



VITESS 3.7
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KD Source (trajectory module) & Source AI (source module)



VITESS 3.7
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Ncrystal integration

Material file

T

Solid sample: y/n

Crystal paramters: d-cutfoff, mosaic, axis2 tolerance

Crystal axes directions (h,k,l) (x,y,z)

Sample shape: hollow-cyl, cyl, sphere, cuboid

Sample pos and size

Incident neutron wavelength

Output frame

REQUIRED INPUT



VITESS 3.7

• Spin manipulation was found faulty and fixed in the following modules:

• polariser_he3

• polariser_sm

• pol_mirror

• flipper_coil
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Spin dependent scattering

Recommendation to our users: 
Please download the latest VITESS version and check any polarisation device



VITESS 3.7

• Spin-dependent inelastic scattering: the spin option added to the following modules:

• sample_inelast

• eval_inelast

• detector
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Spin dependent scattering

Fixed-Q slice



VITESS 3.7

13. April 2026 Seite 14

Prism – developed from the original contribution by T. Krist (NOB)

• Simulates neutron refraction by a prism or a stack of prisms



VITESS 3.7
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Prism

• Simulates neutron refraction by a prism or a stack of prisms

Example: D11 @ ILL

Neutron wavelenght: 20 Å
prism-sample distance: 17.5m

2D pos monitor at sample

Without prism

With prism



VITESS 3.8

• automated module testing for regression, memory leaks, and undefined behaviour
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Overview

230 automated tests



VITESS 3.8

• automated module testing for regression, memory leaks, and undefined behaviour,

• improvements in the graphical interface and plotting tools
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Overview



VITESS 3.8

• automated module testing for regression, memory leaks, and undefined behaviour,

• improvements in the graphical interface and plotting tools,

• better cross-platform support (ex. KDSource on Windows and Source_AI on MacOS)

• various fixes in modules such as monochromators and monitors.
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Overview



VITESS

• Qt will be used for the next graphical interface

• Instrument files will be written in .yaml format

• Python library to enable programmatic instrument definition and integration with python-based workflows

• Port the code to C++ and GPUs 
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Outlook – upcoming versions

design tool
a platform for comprehensive 
neutron experiment simulation

from a towards



VITESS

• VITESS 3.7 introduces significant advances in source modelling and physics capabilities, enabling improved 

coupling between moderator simulations and instrument modelling

• VITESS 3.8 focuses on robustness and usability

• VITESS 4 and 5 will enable more comprehensive virtual experiments and digital twins
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Conclusions

Scan the QR-code 
and 

download the latest version!

• Visit the website https://vitess.fz-juelich.de



Thank you for your attention!

We thank the VITESS user community for their 

contributions, feature requests and feedback, 

which directly drive the development of the code.
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