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Introduction to VITESS

• VITESS team
• Phillip Bentley       (HMI, Germany)

• Heloisa Bordallo   (HMI, Germany)

• Dickon Champion (ISIS, UK)

• Michael Fromme  (HMI; Germany)

• Klaus Lieutenant  (IFE, Norway)

• Sergey Manoshin (JINR; Russia)

• Judith Peters        (ILL, France)

• Geza Zsigmond   (PSI, Switzerland)
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History of VITESS

• Origin
• Idea of Ferenc Mezei to realize a package well suited to simulate 

instruments on neutron spallation sources, as European spallation 
source (ESS) is planned

• Important dates
• 1998: Some existing programs put together, GUI added

• 1999: Release of VITESS 1.0
         First complete instruments simulated 

• 2000: SCANS collaboration started (McStas, VITESS, …)

• 2001: Release of VITESS 2.0 containing polarisation, absolute flux
            values, improved GUI
         several ESS instruments simulated

• 2003: Decision: ESS will not be built in the near future
         VITESS will be used for (TOF) instruments on other sources

• 2004: VITESS supported by SCANS successor MCNSI
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Some general features
• Published under GNU licence

• Free of charge
• Can be downloaded from internet. 

Address: http://www.hmi.de/projects/ess/vitess/

• Code developed by a limited number of persons

• Staff
• 8 persons from 6 different facilities in the development team
• Open to new members

• Platforms
• Executables for Windows/DOS,  Linux 32 bit and 64 bit
• Macintosh support on demand

• Version 2.7 currently under test
• A few hundred downloads
• Collaborations

• Supported by European Commission in MCNSI
• Collaboration with McStas in VnCS
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Why using VITESS ?

• VITESS is easy to install

• VITESS is easy to use
• Practically everything can be done from a graphical user interface

• Simulation can be run without writing any code or using any meta-
language

• Advanced users can write own modules or change existing ones

• VITESS is nearly complete
• TOF option (even on constant wave sources)

• Many modules treating polarisation

• Gravity is included

• VITESS is ideal for small projects (and powder diffraction)
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Concept of Vitess

source module 2 module n

I (t)

graphical user interface

monitor

param. file

instrument.inf

param.file

parameters parametersparametersparameters

sim_data

log_file

source module 2 module n

I (t)

graphical user interface

monitor

param. file

instrument.inf

param.file

parameters parametersparametersparameters

sim_data

log_file

• Advantages of the piping concept: 
• No need of large memories

• Shorter calculations times

• Instrument can easily be split

• Disadvantages
• Little information about the whole instrument

• No calculation of dependent parameters (from some independent parameters)
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Parameter set transferred

• criterion ‘ray tracing’

• ID

• Time of flight t [ms]

• wavelength λ [Å]

• probability/current p [n/s]

• location of neutron x [cm]

• location of neutron y [cm]

• location of neutron y [cm]

• flight direction vx/|v| = cos α

• flight direction vy/|v| = cos β

• flight direction vz/|v| = cos γ

• Spin Sx

• Spin Sy

• Spin Sz
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GUI after Starting the Program



02.10.2006 K. Lieutenant          Introduction to VITESS 8

Help
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Tutorial
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Modules representing Hardware

Sources Reactor SPSS LPSS

Monochr/
Analys.

Foc.userFocusFlat

Vel.select

Detector

Resonat. 
Drabkin

Collimat.

Choppers Fermi str.Disk Fermi cur

BenderGuide

Samples
Elastic + 
isotropic

SANSPowderInelastic

Reflecto.Sngl.crys. S(Q)

Modules 
f. Polaris.

SMir-Pol.

³He-Pol. Coil Flip.

Grad.Flip.

SM-
Ensemble

Space + 
Windows

multipleW
indows

window or 
beamstop

Space grid

Rot. field

Prec.field

elliptic 
mirror
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GUI after loading of an instrument
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Output      

• Every module writes to log file and 
instrument file

• This output comes for free 
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Modules for Monitoring

Evaluate Elastic Inelast

Monitor 1 Time Wavelen y-/z-pos div-y/-z

Visualize

Frame

Writeout

MonPol 1 Time Wavelen y-/z-pos div_y/-z

MonPol 2 y-pos    z-
pos

Monitor 2 y-pos    z-
pos

div-y  div-
z

TOF       λ z        div-
z

λ   
div_y/-z

y        div-
y
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Graphical output
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Tools

AsciiToBinary

ChopSystem

GenerMirrorFile

CrysAnalySpec

GenerateBatch

Direct View

DefineDirection

LatticeDist.

ChopPhases

GenerSurfFile

StdDeviation DistTimePlot

VisualOutput

• Tool can be used 
• to generate input files
• to visualize output data
• to help designing the instrument 



02.10.2006 K. Lieutenant          Introduction to VITESS 16

Series of Simulations
h k l num traj. impile window 2 coll. 1 mono. lambda

137.0 60.0 1 1 3 30.0 15000000 -3.50 3.50 -6.00 6.00 9.6 9.6 15 0.0125 137.0 547.8 Ge113_060.par 1.686 1.726 1.7060
137.0 90.0 1 1 5 30.0 15000000 -2.25 2.25 -5.00 5.00 9.6 9.6 15 0.0125 193.7 387.4 Ge115_090.par 1.520 1.560 1.5399
137.0 90.0 1 1 5 10.0 15000000 -2.25 2.25 -5.00 5.00 9.7 9.7 44 0.0113 193.7 387.4 Ge115_090.par 1.520 1.560 1.5399
137.0 135.0 3 3 5 10.0 15000000 -1.75 1.75 -3.50 3.50 9.7 9.7 44 0.0113 253.1 0.0 Ge335_135.par 1.574 1.614 1.5943

L_eff
[cm]

take-off
[deg]

coll 1
[min]
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'Instrument Digest'
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Splitting of the Simulation
Source

Guide

10000 data sets

Chopper

10000 data sets

File

Window

10000 data sets

Monitor λ

10000 data sets

Sample_iso

10000 data sets

File

Writeout

10000 data sets

Evaluate

10000 data sets

Detector

10000 data sets

I(λ)

data I(q)
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Ray tracing

Source

Module x

Writeout data

Source

Module x

Writeout data

Ray-
trayc
ing 
file

Ray-
trayc
ing 
file

Ray-
trayc
ing 
file

Ray-
trayc
ing 
file

Run 1 Run 2
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TOF powder diffractometer EXED at HMI
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• Concept of EXED
• TOF diffractometer
• beam extraction system to use neutrons of cold and 

thermal moderator
• kink to suppress hot neutrons
• pulse generation by double chopper system or 

Fermi chopper
• elliptic tapered guide

• Whole instrument simulated and optimized
• Results

• resolution of 2x10-4 possible
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J. Peters, K. Lieutenant, D. Clemens, F. Mezei, Z. Kristall. (accepted for publication)
K. Lieutenant, J.Peters, F. Mezei, J. Neutron Res. (submitted for publication)

Divergence distribution at sample
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Optimization (of guide exits)

fit prog.

fit_crit MC simul.

gener_pipe

reference

sim_result

initial param

fct_values

parameters

std_instr

STATUS

END

= 2

< 2

sim_result
sim_result

fit_data

meas_values

fit prog.

fit_crit MC simul.

gener_pipe

reference

sim_result

initial param

fct_values

parameters

std_instr

STATUS

END

= 2

< 2

sim_result
sim_result

fit_data

meas_values

• MC simulation and numerical optimisation combined
• Instrument split into 2 parts
• About 500000 trajectories treated in the 2nd part of the 

simulation
• Exit varied and MC simulation performed for each set-up

• Calculations performed on model instrument and real 
instruments

K. Lieutenant, G. Zsigmond, Physica B 350, Suppl. 1 (2004) E687-689.
K. Lieutenant et al., SPIE Proc. 5536 (2004) 134-145.  
K. Lieutenant, J. Phys.: Cond. Matter17 (2005) S167-S174.
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Task in Tutorial: Simulation of a SANS Instrument
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 Thank you for your attention !


