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Agenda

eBrief McStas overview

eValidation strategies

oVirtual experiments
e Code intercomparisons
eValidation experiments

oA future Instrumentation standard
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McStas Introduction

oFlexible, general simulation utility for neutron scattering experiments.

eOriginal design for Monte carlo Simulation of triple axis spectrometers

eDeveloped at RIS@ DTU, KU and ILL, Grenoble.
*V. 1.0 by K Nielsen & K Lefmann (1998)

oCurrently 2.5+1 people full time plus students

GNU GPL license
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McStas homepage

http://www.mcstas.org/

S ) ([Q' ihore.h: No such file orQ ) _J_

—

Most Visited ¥  Getting Started Latest Headlines http:/ /www.google....

Geekblog » Nyheder http://www.google.... dr.dk » open streami...

_ [all variants) VMWare Playeron... €3 || o

McStas

4@_’ Mcstas = A neutron ray-trace simulation package gi i" .‘? Risg DTU § j

McStas

About McStas
Conditions of use
Authors/Contacts
Project funding
Screenshots

McStas homepage

McStas - A neutron ray-trace simulation package

McStas is a general tool for simulating neutron scattering instruments and experiments. It is actively supported by Rise DTU,
NBI KU and ILL.
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the effect of the non-symmetric geometry of the sample, causing
lower intensity directly above and to the side of the sample.

Simulated scattering from a hollow-cylinder vanadium sample.

Recent news

May 18th, 2009: McStas related slides / posters from ICNS

We have gathered talk and poster material from ICNS 2009 in a special conference page. Work by the McStas team and

O e n S O u rce Links close connections have been added.
p Report bugs If you feel like contributing your own talk/poster, please send a pdf to Peter Willendrup
Ccvs

Project website at
http://www.mcstas.org
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McStas Ubuntu live-dvd

We would also like thank those of the ICNS attendees that were in our workshop or came by our posters for interesting
discussions.

Aoril 14th. 2009: Positions open in McXtrace proiect

neutron-mc@risoe.dk mailinglist
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McXtrace - new startup (2009) in X-ray sim
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McStas Introduction

eUsed at all major neutron sources

McStas
n World leading in neutron Monte Carlo
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McStas overview
ePortable code (Unix/Linux/Mac/Win32)

-

eSources

e Optics

eSamples

e Monitors

o If needed, write your own comps

Risg DTU, Niels Bohr Institute, Institut Laue-Langevin



What is McStas used for?

DMC powderdata
McStas powder d

eInstrumentation

oVirtual experiments ;" : ¥
- . i 1l
eData analysis N
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Virtual experiments, definition

eSimulation of a complete experiment

o... from source to detector

eIdeally controlled like real experiment.
eData analysed by “real” analysis programs
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Tests and cross comparisons

*Much effort has gone into this

eHere: simulations vs. exp. at powder diffract. DMC, PSI

eThe bottom line is

e McStas agree very well with other packages (NISP, VitESS, IDEAS, RESTRAX, ...)

e Experimental line shapes are within 5%
e Absolute intensities are within 10-30%
eCommon understanding: McStas is reliable

1400 . ; . ; : 1 . 7000
DMC powder data
' McStas powder data
1200 - . 6000
1000 _ 5000 -
@ @
% 5
£ 800} - £ 4000
E E
b 3
= £
£ 600 1 *g 3000
5 3
400 — 2000
200 - - 1000 -
0 | | | | | | | 0
48 50 52 54 56 58 60 62 64 10

I T
DMC powder data
' McStas powder data

20 / [degrees]

| | |
40 50 60 70 80 90 100 110

Risg DTU, Niels Bohr Institute, Institut Laue-Langevin

TR,
G )
o 8 5

e A

NEUTRONS
> ® FORSCIENCE




Virtual experiments, analysis

*VE data has been used to test data analysis programs

e... and to check resolution effects

cts per 72 min,

350

300

250

T T T T T T T T T T
. Racking curve Brough (-1 000 - - McStas data
|: bt I gFWHM=0.007055+-0.0002
o ] ®  RITAdata
,\ GFWHM=0.007055fixed IFYWHM=0.0076+-0.0015
1200 ftf .‘;'ﬁ
L - ,,“"x-' '-;'-1
1200 y \

e

1 L
0.1 0.12

1 L
0.13 0.14 0.15

1 4
0.16 0.17

(-0.885, K, 0)

L. Udby, Risg-DTU

BASIC INPUT

- [olx)

I Vanadium Normalisation (% Single Sample Runs

I Background Subtraction " Sum All Runs

Lo o VanadimFie) |
JEEbi i)

Disclaimer

Quit ‘

Vanadium Run(s)

Background Run(s)

Browse for Signal Filefs) _ Sowlil)
OSIRIS_SIM_2

REDUCE DATA ’

ADVANCED OPTIONS
Output ‘ Binning | Misc. |

Output File Name for Primary Data

" Automatically Assigned

" Specify Dutput File Name on Prompt

" Addto Stem:

Output Formats Data Output
* Dave * SQw)

" IGOR Text " S(Q.w)_phi
 ASCIl  S(PhiY)

1

kil

.2 (O3

Simulation of OSIRIS Data, T = 6.00000 K, Inelastic Data: Sum Over All Detector
_|||||||||||l||l|||||||||||||||||||||||||||l|||||||||||||||||||||_
0.005 |~
C &
¢
3
C 4
0.004_—
C L4
&
0,003
L4
> &
‘®
g
£ [
0.002f— ®
iy 4
@
[ &
0.001_— &
F P
—llllllllllllIllllllllllllllllllllll||ll||l|||ll|||ll|||lll||ll||_
-0.2 -Q.1 .G .1
Energy / meV

P. Tregenna-Piggott, PSI

Risg DTU, Niels Bohr Institute, Institut Laue-Langevin

McStas )]

7/ 4

>
oo ®  ETRONS
& = o FORSCENCE



Virtual experiments, analysis

oVirtual TOF exp. at IN6, ILL
eLiquid Ge sample
eCoherent / incoherent
eMultiple scattering
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Recent experiments and VE's

oIN22, Liquid In, levitation furnace
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Recent experiments and VE's

sRITA-II, PSI - V (incoh)

psd5200.mat
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Recent experiments and VE's
*RITA-II, PSI - V (incoh)
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cts/s in IW5

Recent experiments and VE's
oRITA-II, PSI - Al>O3 powder
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Recent experiments and VE's
oRITA-II, PSI - Ge wafer (perfect single crystal)

Ge(111) wafer, mos=0.3min Ad/d=1e-5, McS scale=0.55
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Instrumentation standard - I =320
*McStas:  mALme
sextensively used for instrumentation -
*has wide portfolio of components, including sample models
ois well suited for virtual experiments
°is in agreement with the other MC codes

ereproduces experimental conditions and results
e (linewidths within 5%, intensities 10-30%)
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Laboratorier, spinoff-
foretag, gasthotell,
konferenser.

eVirtual experiments are useful for
eperforming key experiments during design
ebenchmarking analysis codes
euser training and education
edata analysis
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Experimentstationer

+ Vid ESS och MAXIV anvands
neutroner respektive synkrotronljus
pa liknande satt, som stora mikroskop.
Anlaggningar for forskning med
neutroner och synkrotronljus byggs
ofta sida vid sida, eftersom de tva
teknikerna ar kompletterande

verktyg for forskarna.

+ Bade ESS och MAXIV kommer

att bli de varldsledande anlagg-
ningarna i sitt slag, och kan tillsam-
mans bilda ett varldsledande
internationellt centrum for forskning
om material och livsvetenskaper.

eMonte Carlo (e.g. McStas) is useful in the whole lifetime of an instrument - from design

phase to operation mode

McStas |)|!)
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Instrumentation standard - 11

eSpecial focus areas in the McStas 2.x series:
e Code standardization
e(Uniform parameter naming, PROP_DT, intersect_ used everywhere)
eComponent unit testing (at least one test instrument pr. component)
e Continuous comparison with experiment

eIn the future:

e Facilities should set up MC-based infrastructures for:

e Performing VE's prior to experiment (beam-time estimates, feasibility studies,
resolution estimates)

eNew approaches to data analysis

eThe developed instrument models should be passed on from instrument designer to
beamline scientist, to the beamline user

*MC codes (McStas) could be used to study decrease in instrument performance
eKey experiment performed at start of cycle
eCompare with simulation

o Utilize simulations to pin-point cause of performance decrease o
cStas
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Summary/Conclusion

*Monte Carlo (e.g. McStas) has all needed features to establish an ISO-like
standard for neutron instrumentation:

eDefinition of geometries and physical properties of beamline components,
sample environments and samples

eRealistic source descriptions via input from e.g. MCNP models
eIs used in all major instrumentation efforts
eHas validated components
eGives easy access to VE methods for
eKey experiments
eBeamtime / statistics estimates
eAnalysis code benchmarks
eUser training
eData analysis

°All we need is a method for knowledge transfer -> Contribute back to
McStas!
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