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 Short McStas introduction

* Project structure, package overview

* Example simulations
* TOF machines, Powder Diff

* New Features in 1.10

* Language extensions, Polarisation support, Optimisation
feature, reciprocal space calculator

 Conclusion
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McStas

Short McStas introduction —0*

* Flexible, general simulation utility for neutron scattering experiments.
* Original design for Monte carlo Simulation of triple axis spectrometers
* Developed at RISQ, ILL

* V. 1.0 by K Nielsen & K Lefmann (1998) GNU GPL license
_ Open Source
° Currently V.1.9.1 (1.10 in beta) Please contribute!

e Currently 2.5+1 people full time plus projects
* Apx. 100 users worldwide, some contributors
* Infrastructure:

Project website at neutron-mc@risoe.dk mailinglist
http://www.mcstas.org mcstas@risoe.dk developer contact
Peter Willendrup — McStas 1.10 -3 EY Contract n®: HII3-CT-2003-
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McStas

Short McStas introduction —0*

* Users at major labs
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McStas

Short McStas introduction —0*

Monochromatic neutron source

Detector

Crystal in Bragg scattering condition
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McStas

Short McStac introdiictinn —m—>

Neutron ray/package:

Weight (p): # neutrons (left) in the package
Coordinates (x,y,z) x
Velocity (vX,vy,vZ)

Spin (sx,sy,sz)

N

|ect0r

Crystal in Bragg scattering condition
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McStas

Short McStas introduction —0*

Components: Here the neutron
|physics happen, neutron weight
< |adjusted according to scattering | »
probabilities etc.

Detector

Crystal in Bragg scattering condition
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Instrument: positioning +
transformation between sequential
component coordinate systems,
e.g. neutron source, crystal,
detector.

Monoc

Detector

Crystal in Bragg scattering condition
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Short McStas introduction —0*

* 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
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File Simulation
Instrument file: hé_test.instr

Simulation results: mcstas.sim

Status: Done

Monochromator
Al = Z0.60, aZ = 41 20

Meutron site

McStas: h8 test.instr

(DM = 3. 3538

Help {McDoc)

EditfHewr Run

Read Plot

mcdisplay controls

Insert  Tools Deskiop  Window  Help

|RAaO@|[E|08|s 3

Ei = Z.662 Angs-1 Ener
Velocity = 1676 m/s, L3
Detector: DO _Source I={
0_Source. psd"
Detector: D1 SC1 Out I3
8 "0l scl out. psd"

Detector: D2 ad I=3 957 hda (D): 238

Detector: D4 5CE In I=9 gytput to (dir): force

4 SC2 In.psd" t (¢lir)

Detector: D5_SGZ_Out T3 Neutron count:| 1000000 _j gravity (BEWARE)  Random seed:
"O5 Sc2 out psd”

Detector: DT _SC3_In I= Simulate # steps: 1] Flot results, Format:

_SC3 _TIn.psd"

Detector: D8_SC3_0ut I qystering:  Mone (single CPU) Humber of nodes:

D2_Sc3_Out. psd"
Detector: D10 _SC4 TIn I3
D10 _SCd In. psd"
Detector: HedH I=2. 330
Simulation finished.
moplot mostas. sim
mecplot mostas. sim

File Edit 3Search Vig
F* end of INITIALIEE *

TRA4CE

Run simulation h8_test.instr

Instrument source: hg_test.instr

Start

Instrument parameters (D-=floating point, l=integer, S=string):

sSource
D0 Source

Source

hig_test
L
/"/ r
HTHML docs
Browse...
PGPLOT
Z

DO_Source

Source
DD_Source

f* Source description 7

F* a flat constant source
COMPOMENT Source = S0ULCE |
radiuvs = 0.10,
dist = 2.7473,
0.031, yh = 0.054,
EO Ei,
dE 0.5}
AT (0,0,0) ABSOLUTE

COMPOMENT DO_Source = BS
xmin = -0. 015, zmax
vmin = -0. 027, ymax
rz=20, ny=20, filename='

AT (0, 0, 0.0001) RELATIVH

F* 501 collimator. 40'=3 3

TS _TIOWET S0 _SI0TT .o
Moderator ...
Monitor_Optimizer ...
Source_adapt ...
Source_div ...
Source_gen ...
Source_Maxwell_3 ...
Source_Optimizer ...
Source_simple ...
Virtual_input ...
Virtual output ...

COMPOMENT SCl = Guidef
wl = 0.031, hl = 0.054,

Line: 107 of 267 total, Column: 30




Time-Of-Flight (LET,ISIS)

s ° Complicated design, total of 7 0-0.014560, &0 #5315, To- L1000, AY-1.2142

I1=1.96

4 choppers!

I * Notice effect of double resolution
; choppers below

» » Subtle effects like of mismatch in.
chopper/guide geometry
simulated (right)

1.5x10*

Y position [cm]
0
10*

-2
5000

=t
I
\ .
[LOG] E_moen_after_Resl [rerun3/E_mon_after Resl.sim] [LOG] E_mon_after Res2 [rerun3/E_mon_after_Res2.sim]
X0=5.33633; d¥X=5.1852%; X0=5; dX=0;
I=4.2431e+11 Err=1.05383e+09 N=319058 . . I|=6|-9ﬁ1321§'+(|38IEI“II‘=4.I15?2|2e7LO7 N=5’?1 .
CD T T T | T T T T | T T T T I T T T T T | I |
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B M9 _
= o
c
E o | I
)
= s
o _
) | I I I I | I I I I | I I I I | I I 1 I | 1 L L L L L L L L 1 L L | L L 1 L | 1 L L L | L
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Energy [meV] Energy [meV]



McStas

Powder Machine (DMC,PSI) —0*

Jdme_visual

Prototype 'virtual experiment’
web application exists. Upload

3 2 14
T

Na,Ca Al, F., powder spectrum

your structure file and estimate DT v
le.g. experiment duration acod)- :
m- é
E 40001
g
£ 2o
I E] :
i 2000}
1 2
1000
=]
4]
10 110
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New - concentric comps —{Q—

Components inside
components.

Example: Liquid He
(Isotropic_Sqw) inside
Al Cryostat.

Al Powder lines
separated from He
rotons.
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New - WHEN keyword = N oo

* Mix contributions from several scattering components
* Phonon + Single crystal / ...

*Use to parametrize which sample component to use
 Vanadium/Powder/Single crystal/...

*Use to skip certain parts of the instrument in certain configurations
 With/without collimator

Peter Willendrup — McStas 1.10 AMi=3 EU Contract n°: HII3-CT-2003-
ACNS, St. Charles, June 21 2006 505925
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D7_SC3_In [D7_SC3_In.ped]
O0=0.283295; dX=2.75749; YO=0.0158319; d¥=1.29218;

Lines [Lines_11480255678.x]
XO0=0.003034540; dX=0.0275439;

pif Eun-20a0 14:m

[=3.37414e—11 EIT=4,48355.:3E1—13 N=12875 = ,4|3165|:-e— 1|1 EI"II‘=5,|1*11.-512|[-1€—|13 I"IT=15|9:43
| weoa @ X
' I-II — T
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I},m dt T
i Ill-l |inn 1; |
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2 tim o |
; |. I 1 |: i
% (a1 ,
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0=0.0597546; dX=2.74726;, Y0=0.0161714; d¥=1.38802;

Y posgition [em]

D7_SC3_In [D7_SC3_In.ped]

[=3.C|1641€I—11 EIT=3,1BI11561—15,N=]45:354_
- 1 llll : I _‘*
! 1 ] .| | ‘I"
02 - il 1 ]
k . bt
) o 1m
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X poaition [cm]

pif Eun-20a0 14:m

I=

Intenzity [n/=] per bin
5x10712

ax1p~ 18

710713 gxipTtd

Ex10718

3x 1014

Lines [Lines_1148025702.x]
A0=0.000511493; dX=0.02739864;

5,5:259{33— %1 Ell‘r=4|,158|24e|—13 IH=E:.‘IBB'?'S

—0.04 —0.02 0 0.0z 0.04

x [m]




D7_2C3_In [DY_SC3_In.psd] Lines [Lines_1148025787.z]
O0=—0.0172499; d¥==.73890; YO=0.01287Y249; d¥V=1.40621; A0=—0.000149018; dX=0.0=2Y25685;

.83 Bﬂel—lﬂ N=33388 « I=_1,1|991'I?'e—%0 EII‘I'=5|,S42|6'?EI—13|H=EIG'?_41
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New - JUMP keyword —0—’

*Use to teleport to component [Example: 49 versus 1 guide element for curved
- lterate a given component  [Quide desc.

473 (29064) vs. 196 (11481) lines of instr (c)code.
PED_sample [PSD_sample.dat] Lamhbdn_sample [L_semple.dat] PAD_ssmpls [F3D_mample. dat] Lambdn_sample [1_sample.dat]
——0.:61—1.21:,000: dY-LéMIQ: I0=2 568687, di=0.0L14744; =0 02TT301; dI-.lJ. .: d.‘fi.'?-ﬂaﬁ: I0= BECOTY, dim(.0114595;
S oopdse+H0 Erp=ad053. L M3 B 0E 5 =3 08385«408 Errm 134081 NuV59681 22519407 B 340732 Hml 611152408 '& -I-B.OBBEH-DB Err= 123433 Ne5147
H
” it R
wf H:
E "g B »'b
r H 4
o g [ I
%} Bl
§ f [
] Bl
? Y, i
'y -2 o -] ry ® ¢ 3:4 3:5 3:5 3..'3" —4 -z o 2 4 ®
X posttion [em] e Wovelength [a4] X posttion [ ar
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ACNS, St. Charles, June 21% 2006 905925

18



McStas

Polarisation support added-@*

* First basic components added:
* Spin flipper
* Spin direction monitors
* Vanadium with spin flip amplitudes

* More to come:
* Peter Christiansen (Post Doc) recently hired for
the purpose (Funding from ISIS TS2)
* Hiring again in the near future, will announce at
neutron@anl.gov

Peter Willendrup — McStas 1.10 .- EU Contract n°: HII3-CT-2003-
NMi=3
ACNS, St. Charles, June 21 2006 505925
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Polarisation support

ollambdaMoniterFilter! |[pellambdaMentilter].data |
2.38007; dX-0.018908; Y0-0.808081; d¥Y-1 84142 0OB;

[=1.8005:—07 BErr==2.32295—10 N=021481

A 2.4

4 2.5

Wavelength [AA]

0"

Gl ®

pollambdaMonitorMBF [pollambdaMeonMsl.data
2.096007; dX=0.014828%; YO=0.306467; dY=0.BB6234;
[=3.4110%e— 12 Err=1.87018e— 14 N-46002

10 15win

Gt

&} 2.8 2.4

Wavelength [AA]

e 1n - RO 1 £54

08

Polarisation projection
0.5 [¥]

Polarieation projection

pollambdaMonilorSAMPLE |pollambdaMonSample.dats|

X0-2.36009; dX-0.014B27Y; YO~ - 0.006615; dY-0.B35B20;

=3 5275712 Brr=1.89847e 14 N=47574

n
L=
e
w2
:L‘
=
'
i
=

2.3 2.5 2.4

Wevelength [AA]
pollambdaMonitorfllier? [pellambdaMentilier2. datla
X0=2.88933; dX=0.0143256; Y0=0.909091; d¥=nan:
[=1,54308e— 14 Err-B.43045e— 18 N=701

E
o
w
w
=)
=
a
i
@

23 2.5 2.4

Wevelenglh [AA]

Preaorded fhan (ALY

w10 14 GFMSF contributions compared with raw signal
1 ; ' ' .
Full signal
gl MEF signal -
SF signal
el MSF+5F signal |

o
bt

by
m

o
in

=
I

=
L

=
i

0.1

Energy transfer hoo
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McStas

NEW TAS frontend templata@*

* Scan directly in reciprocal space, ro etc.

* Tested ILL Tasmad code

* Currently ILL IN20 (configurable), more
will follow

* Easy resolution function calculation using
Res Sample

Peter Willendrup — McStas 1.10 AMi=3 EU Contract n°: HII3-CT-2003-
ACNS, St. Charles, June 21 2006 505925
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Optimisation support

—¥%— [ptimisation of hw
—=— Energy scan

14 14
10 =10
T T T T T T T
—¥%— [Optimisation of ho
Energy scan maximun value
— 25 o
- ol
5 )
- -2
Z=15F - Z=15F
k=) ==
2 2
= =
1 - 1F
0.5 - 0S5
|:| | 1 | | 1 |:| 1 1
0 10 20 30 40 5o G0 -2 -1.5 -1

# iteration
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Release date

* Planned release date of McStas 1.10 in
September 2006

* Subscribe to neutron-mc@risoe.dk to stay
informed (see http://www.mcstas.org)

Peter Willendrup — McStas 1.10 AMi=3 EU Contract n°: HII3-CT-2003-
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The future

* Foresee increased work on components

* Emphasis on testing/validation using
theory/data

* Virtual experiments

* Virtual neutron school

* Plan to seek funding for parallel effort in X-ray
scattering (ESRF + Copenhagen Univ. interest)

Peter Willendrup — McStas 1.10 AMi=3 EU Contract n°: HII3-CT-2003-
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Funding ) -

* Currently in EU FP6 (NMI3-MCNSI JRA):

. - EU Contract n°: HII3-CT-2003-
M= 55905

*Hope to be in FP7 as well.

* Non-EU contributions (manpower, funding

etc.) very welcome.
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Conclusion

McStas is / has
* User-friendly, multi-platform, mature
 TAS, TOF, DIFF, SANS, ...
* Many sample models
With the new keywords you can have:
* Realistic samples with sample environment description
* Easier description of curved guide systems / complex geometries
Next release (fall 2006) will also include:
* First polarisation code (Long awaited!)
Reciprocal space calculator
Optimisation tool
Focus now on:
Testing / validation of existing components
Virtual experiments
Future:
* Possibly X-ray 'sister-package’
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