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Agenda

- A (very) brief introduction to neutrons, Monte Carlo
& raytracing

- Components of neutron instruments
- How McStas works under the hood
- Components and instruments

A demo
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McStas: Neutrons, Monte Carlo & ray-tracing

3 Baril

Neutron

The quark structure of the neutron. (The color assignment
of individual quarks is not important; what is important is
that all three colors are present.)

Classification
Composition
Statistics

Interactions

Symbol

Antiparticle
Theorized
Discovered

Mass

Mean lifetime

Electric charge

Electric dipole
moment

Electric polarizability

Baryon

1 up quark, 2 down quarks
Fermionic

Gravity, Weak, Strong,
Electromagnetic

n no’ NO

Antineutron

Ernest Rutherford!'1[2] (1920)
James Chadwick! ] (1932)

1.674 927 351(74) x10727 kgl3
939.565 378(21) MeV/c22!
1.008 664 916 00(43) ul3!

881.5(15) s (free)

Oe
oC

<2.9x107%6 e-cm

1.16(15) 1073 fm®

an arm
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Subatomic particle discovered t
Sir James Chadwick, 1932
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The Neutron

N |
CARTE D'IDENTITE

Domicile :

Life time: T1/2 = 890s
Mass: m = 1.675 x 10~ 27kg
Charge: Q=0
Spin: s=h/2
Magnetic moment:  u/p, = —1.913
Ezlmzﬂzﬁ, A=2m/k

2 2m

E=8181-2"2=207-k%>=5.23 v

McStas School

Bariloche - Argentina

] McStas

V E

Nom : Neutron

Né le : BigBang +10°s
Taille :10'"m
Masse : 1.675x 10%kg

Signes particuliers:
ondeetmutude

%é

L immord .q&ns*e

etoiles et noyau des atomes<<<<<<<<<<<
Profession :

némxe }2h31nq§:ﬁggg:§ﬁg

1 des atomes mais

particule constitutive de la matiére
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Charge
électrique :

neant

4

Mr. Neutron
Energy Wavelength n-Wavevector Velocity Frequency

cold neutrons: E = 1 meV 1 = 9.0446 A = 0.6947 1/A v = 437 m/s v = 0.2418 THz

E = 5 meV 1 = 4.0449 A = 1.5534 1/A v = 978 m/s v = 1.2090 THz
thermal E = 25 meV 1 =1.8089 A = 3.4734 1/A v = 2187 m/s v = 6.045 THz
neutrons: E = 50 meV 1 =1.2791 A = 4.9122 1/A v = 3093 m/s v = 12.090 THz
Cross section: coherent + incoherent 4+ absorption

DTU uumscnsuuwsmut
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Nobel Prize in Physics, 1994 & « - i

>

Awarded for “pioneering contributions to the development
> of neutron scattering techniques for studies of condensed matter”

Bertram N. Brockhouse Clifford G. Shull

T Neutron sh’ectroséopy* "~ Neutron diffraction technique

5 Bariloche McStas schoc o}
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1994 Nobel prize to Shull & Brockhouse e st

>

Neutrons show where the atoms are....

When the newtrons
collide with atoms in the
sample material, thay QA—'

change direction (are P
scatt ered) - elastic o |J Research reactor

scatt ering.  * (&
d Atomeina -
aystaline sample |
'+ ol - e
<& -/ et i
Lo D » o s
. >}3' 9 > e
\ f -
: e 59 g i \ e
5 Ng ) ...and what the atoms do.
- |
3-axis spectrometer with 3
Crystal that sorts and rot atable crystals and o
Detectors record the directions forwards newtrons of rot atable sample Pl o2
of the neutrons and a diffraction a cartain wavelength Of o o
pattern is obtained, (energy) = mono- r—_ > i S o 9 Changes inthe
The pattern shows the chromatized neitrons N, N b o F el energy of the
positions of the at oms refative PORTTON. . <R o g 2 '.':::':.ﬂ:;:::'ﬂ
to one another, P 29 crystalline sample O-‘,’.:. P ) J:k':) ‘"'.:“' crystal...
» Qo (0TS ¢
g ?’ ‘ -Gi-;-. ;'-.,-" I: ~’>) B - ’ o *
SN i e o e
3 ,\\"' Wy b I .l
a2 ™ r
When the neutrons .
penastrate the sample
] thay start or cancel
Wiations In the
Crystal that sorts and N
forwards neutrons of ::'::‘ :.;:::::'m'
a certain wavelength nonsth
(energy) - mano- m::dvu :sl the and the neutrons
chromatized newtrons N P
energy these absorb then counted in a
3-axis spectrometer - inelastic scattexring detector.
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Neutron facilities T EEE

>

Neutron guide hall
ILL2>

Fission V//

NEUTRONS
235U 14lpy e, FOR SCIENCE
92 56 1 [ et

ol

L N = A% o el = =
92 s S 1 " XY e D]
36KI' \ : ey

‘ Reactor hall ILL 5 Neutron guide hall - ILL7

Spallation

1 1
o 1p

¢

- ; \\ \ EUROPEAN
§ SPALLATION
B T— SOURCE

DO NEUTRONS . [ -
L FOR SCIENCE”® [ L
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Origin of Monte Carlo methods | @ 2m,;_/

v

Used by Nature since ... (a long time) : diversity of Life

First application using computers:

Metropolis, Ulam and Von Neumann at Los Alamos, 1943
Neutron Scattering and Absorption in U and Pu, Origin of MCNP

Name:

Monte Carlo casino, a random generator (Ulam’s father played poker)

A -

. AL
X - ‘ - -
= W, gtV % -, ¢ ol ‘;-‘f,
(% o =

'-—-—:rﬁ"“"——
e e e

~ (iR S L
8 & R " . ; |
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8 Bariloche McStas school Feb 2016 — P Willendrup — McStas intro > (NE ey | E ‘
FOR SCIENCE~ H




What are Monte Carlo methods ? (&« i

>

4 10
IFYrY.
oy

. Use random generators (play poker) ***

' Explore a complex and large phase space (many parameters) ﬁil]l*

' Integrates microscopic random events into measurable quantities not a usual
regular sampling integration

im S flu)=t aff

n-=>0 ni l,a<u,<b

. Metropolis algorithm: model energy gap E as a probability

p o e—E/kT

' Integrals converge faster than any other method (for d > 3) when using enough
independent events (central limit theorem)

- F. James, Rep. Prog. Phys., Vol. 43 (1980) 1145.
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How to implement Monte Carlo methods ? & vesis sonony Bl /
: ~ Bariloche - Argentina ‘Z!]Jiﬁi

>
Good random generator:

from thermal electronic noise (hardware)

or quasi-random generators = guasi-Monte-Carlo \
S

We encounter a probability 0 <p < /.

Crude Monte-Carlo (yes/no choice):
We shoot n events & €[0,1]

We keep events that satisfy § < p

np events — low statistics
Importance sampling (fuzzy choice — event weighting):
Keep n events, no more random number...

But associate a weight p to each of them (we set € = p)

Retain statistical accuracy (1/-n)

—
=
o
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When to use Monte Carlo methods ) I

Mol {5th-19th /

Dimensionality of phase space must be large (d > 5)

Overall complexity is beyond reasonable analytical methods

Each event can be computed easily and independently MC is q CS

the 'lazy guy' method — think microscopic

» Estimate 7t from a circle/square (“Buffon needle”)

* Area under/inside a curve/volume (integration)
* Molecular Dynamics

* spin-system phase transitions (/sing model)
Number of points for which

* nuclear reactions {xy2< 1, (xy) €[0.1] }

* ray-tracing (light, particles) Lo b el
DTU " %umscnnunusmuté
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Each time physics takes place (scattering, absorption, ...) random choices,
are made. ‘

Examples of Monte Carlo programs

Light ray-tracing: PoV-RAY and others ...

Nuclear reactor simulations (neutron transport):
MCNP, Tripoli, GEANT4, FLUKA

Neutron Ray-Tracing propagation:
MecStas <www.mcstas.org>, Vitess, Restrax, NISP, IDEAS

Neutrons are described as (v, v, s, t), and are transported along mode
Propagation simply uses Newton rules, incl. gravitation.

X-ray tracing
Shadow, McXtrace

" CPAUL SCHERRER INSTITUT
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Monte Carlo techniques &« i

>

Los Alamos has since then developed and perfected many different monte carlo
codes leading to what is today known as the codes MCNP5 and MCNPX

. State of the art is MCNPX (or soon the merged MCNPG code) that features numerous
(even exotic) particles

MCNP was originally Monte Carlo Neutron Photon, later N-Particle

Mainly used for high-energy particle descriptions in weapons, power reactors and
routinely used for estimating dose rates and needed shielding

. Does not to date handle coherent scattering of neutrons due to the focus on high
energies

+—i 100 METERS
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Ray-tracing methods

Image

Camera /
\\\

McStas School
Bariloche - Argentina

8 Light Source

View Ray

" When neutrons move in “free space”, we use ray-tracing - but in most
cases in direction source -> detector

. Of course parabolas rather than straight lines are uses to implement

gravity
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Elements of Monte-Carlo raytracing 1*

. Result: A realistic and efficient transport of neutrons in the thermal and cold

15 Bariloche McStas school Feb 2016 — P Willendrup — McStas intro
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Instrument Monte Carlo methods implement coherent scattering effects
Uses deterministic propagation where this can be done

Uses Monte Carlo sampling of “complicated” distributions and stochastic

processes and multiple outcomes with known probabilities are involved

- |.e. inside scattering matter

Uses the particle-wave duality of the neutron to switch back and forward
between deterministic ray tracing and Monte Carlo approach

range
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McS 1ath-19th

Components of neutron instruments iy St

£&——— Moderator
A moderator slows down the
neutrons produced in the
spallation process and illimi~
nates a neufron guide.

Target Nucleus

b
A
N

Energetic proton
When a high-energy proton bombards

a heavy atomic nucleus, causing it to UL SCHERRER 1NSTITOT |
. become excited, 20 to 30 neutrons are expelled. - | —
16 Bariloche McStas school | —




Moderators... (Where McStas starts)
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1

I(x,y,E,t) from neutronics

S)BL(X’ y )

Per beamline:

BL(x y.Et) =

Qg1 (1Y) I(x,y,E,t)

BL

41
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Neutron guides e G
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Collimators & slits el
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Disk Choppers

i

y

Optional beamstop of width 8,
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. Mestas (5th-19th |
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Fermi Choppers st

YA

Al=Cd=slit package

length

-

Zm}

=002 F
Absorbing
Chopper wall
=004 “‘H‘-“"-— _.--"'"f’
004 -1 0 0.2 B4

Xim|
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Crystal monochromators (and ]Mcsm 1 |

McStas School ‘
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analyzers) s 2018 |
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McStas 1ath-19th

Samples studied... o e BE

>

c=13.18 4

<
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McStas Introduction b e BR

>

' Flexible, general simulation utility for neutron
scattering experiments.

GNU GPL

license
Open Source

aaaaaaaaaaaaaa

' Original design for Monte carlo Simulation of
triple axis spectrometers

Mcstas = Aneutron ray-trace simulation package %_ m 6 Risg DTU == Uﬁ

McStas - A neutron ray-trace simulation package

" Developed at DTU Physics, ILL, PSI, Uni CPH,
ESS DMSC

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

V. 1.0 by K Nielsen & K Lefmann (1998) RISO

' Currently 2.5+1 people full time plus students

Project website at mcstas-users@mcstas.org mailinglist
http://WWW-mCStaS.org DTU " PAUL SCHERRER |NSI|TUT
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mailto:neutron-mc@risoe.dk
http://www.mcstas.org/

Mec 15th-19th
McStas School FEBRUARY

McXtrace - since jan 2009 similar for X-rays s aneuve 4 DB

®00 Main Page - McXtraceWiki (@»)

() 209 () OO () (1] hitp:/ wwwmoxtrace org/index phpmie=vain_page — fyv)a([GrlGooge Q) il

Most Visited ¥  Getting Started Latest Headlines »  http://www. le.... Geekblog » Nyheder hup:l/www.ﬂh_... dr.dk > open streami...

2 Login /create account

[article ] [ discussion edit history
McXtrace | Main Page

'W' McXtrace et

McXtrace - Monte Carlo Xray ray-tracing is a joint venture by

navigation

= Main Page e @ 3 []TU
Risg DTU
= Partners & & > @
o o I -

= Project People

>

= Project Status L J L

= Vacancies Funding from NABIIT, DSF & and the above parties.

= Project Goal

= Mailing List McStas X

= Links Our code will be based on technology from .

= SMEXOS talks

= SRIO0Y abstracts For information on our progress, please subscribe to our user mailinglist.
search mailto:webmaster@mcxtrace.org =3

( Search )

toolbox

= What links here
Related changes
Upload file

Special pages
Printable version

Permanent link

This page was last modified 13:15, 25 February 2009. This page has been accessed 2,049 times. Privacy policy About McXtraceWiki Disclaimers [iwi] ;/Ioew;;\;.;lkl

e Synergy, knowledge transfer, shared infrastructure
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McStas Introduction
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n World leading in neutron Monte C
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What is McStas used for?

e|nstrumentation
eVirtual experiments ~
eData analysis

eTeaching \

(KU, DTU)

INTRODUCTION TO
THE THEORY OF

THERMAL
NEUTRON
SCATTERING

25

s PAUL SCHERRER INSTITUT |

= VR

NEUTRONS [ ‘_’——
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G.L.Squires

n
£ 8[deg]
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McStas {5th-19th /’

Instrumentation b 1

®Design and optimization of instruments

Users/willend) Desktop/XESS prese

PSD_afterfast2 [PSD_afterfast2.dat]
X0=0.00175449; dX=0.285046; YO0=0.316326; dY=2.11367;
1=1.07644e+08 Err=5128.32 N=31589

[D10_SC4_In_I] D10_SC4_In_|

(D10_SC4_In_I,D10_SC4_In_ERR)=[3.531e~12 8.942e-14]
Min=0; Max=4.366e-13; Mean=1.681e-13

10

5

Intensity

= o

- BN

B
_—

o
o @

Y position [em]
0

-5

-10

A5

X position [cm]

willnd 21-un-2008 16:15

R
30 Bariloche McStas school Feb 2016 — P Willendrup — McStas intro < NEUTRONS; |

DTU (NEP " “MCE":W”M




Virtual eXperlments (VE) ' B

(definition:)

' Simulation of a complete experiment
. from source to detector
' Ideally controlled like real experiment.

' Data analysed by "real” analysis programs

1400 T T T T T 7000 T T T T T T T T ¥
DMC powder data aJ DMC powder data
O McStas powder dat: ' McStas powder data
1200 - . 6000 i
1000 - e 5000 - f E
2 oo . é 4000 % % s
£ E (R
% 600 e % 3000 : -
8 3 et %
4
400 . 2000 |- %: f -
7
200(- 1 1000 Vf“ 5 .
ligas
o o o i s S
% 50 52 54 56 58 60 62 64 T a0 40 50 60 70 80 9% 100 110
26/ [degrees] 20 / [degrees]
P. Willendrup, Risg DTU; Uwe Filges, L. Keller, PSI ‘
DTU " CPAUL SCHERRER INSTITUT |
| | | Zap =
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Data analysis (1) & e BB

(using VE techiques)

500 600 700 300 900 1000

Virtual TOF exp. at ING, ILL
Liquid Ge sample
Coherent / incoherent
Multiple scattering

Isctropic Sqw (concertric arangement)

Signal [n/s]

Multiple scatt.

And sample environment
All contributions can be separated by VE !

0 [deg] time [ sec]

E. Farhi, ILL
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Data Analysis (2)

(using VE techniques)

" VE data has been used to test data analysis
programs

... and to check resolution effects

OSIRISSIM Data Reduction: =
350 —— . : - . . : ; : - ] L o]
BASIC INPUT Simulation of OSIRIS Data, T = 6.00000 K, Inelastic Data: Surn Over All Detector
Fscking cuve Broush (=1 08) T McStas data T T T T T T T T
=00 . E 4
200 I_:__ms_:;;;'____] gFWHM=0.007055+-0.0002 I Vanadium Nomalisation @ Single Sample Runs 0005 E
0 ®  RITAdata T I~ Background Sublraction  Sum Al Runs F & b
- = - L >
150 f% SEVITIND 00T03ed IPWHNZ0.0078+-0. 0013 Browse for Signal File(s) Sional Hunis) L @
£ OSIRIS_SIM_2 E
250 - ¥ Ty 4 F B ]
1= ./ / \ 0.004f 4
i X - ‘ VVanadium Run(s) [ °
Disclaimer I
Quit Background Runfs) E
c REDUCE DATA ’ 0005 B
13 r © 4
2z
o ADVANCED OPTIONS %
i utput | Binning | Mise. | = £
Y Output File Name for Primary Data 0.002 3
s E @
 Automatically Assigned
" Specify Dutput File Name on Prompt s
" Addto Stem: =
0001
Output Formats Data Output E
@ Dave * s(Qw) L
0.000
CIGORTest || S{@wlphi [
" AsCi " S(Phit) G b b b b b s e o
—0.2 —a.1 0.0 [X] 0.2 0.3
1 L L 1 L L L L L : Energy / meV
0.08 0.09 0.1 0.11 0.12 0.13 0.14 0.15 0.16 0.17 i
(-0.885,K,0) 1] 2l

P. Tregenna-Piggott, PSI

L. Udby, Risg-DTU

—
=
o
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Teaching / training purposes & =~ Ji

v

e\Workshops

®Teaching
e University of Copenhagen course on Neutron Scattering 2005-, DTU 2011-

INTRODUCTION TO
THE THEORY OF

THERMAL
NEUTRON
SCATTERING

G.L.Squires

DTU . PAUlS(IIEll[lIISTITIH
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Reliability - cross comparisons s SR
Bariloche - Argentina
' Much effort has gone into this
' Here: simulations vs. exp. at powder diffract. DMC, PSI
' The bottom line is
' McStas agree very well with other packages (NISP, Vitess, IDEAS, RESTRAX, ...)
1 Experimental line shapes are within 5%
' Absolute intensities are within 10%
' Common understanding: McStas and similar codes are reliable
7000 T T T T
Total (meas) l DMC powder data J
x 10~ Total (sim) [-In@IN22: structure S(q,( B sl
T T T T 6000 -
10+ ® B4C (meas) rrrrrr rrrrrrrrr :i
| e B4C (sim) 5000 (- % -
5 — — —1In(sim) 2 _i
%‘ g 4000 L LZ iy
£ g if % 4
8 % 3000 - 4 : .5 “ =
g 3 ! % B3
2 % b #%
3 2000 |- 7 % 8 M f‘t
o %it?@
1000 - : b & Tb o T) 3 .
| : ﬁ % i%ﬁ a1 ?é%%
: : : : i : l SPR it B
18 2 22 ?1'4 26 2.8 010 20 30 40 50 70 80 90 100 110
Q [Angs ] 29/[dsgress]
E. Farhi, P. Willendrup et al., in preparation P. Willendrup et al., Physica B, 386, (2006), 1032.
D]’U PAUlS(HElI[lIISTITlH
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McStas 1ath-13th

McStas: key concepts wes ik

Neutron ray/package:

Monochroma|Weight (p): # neutrons (left) in the package
|Coordinates (x,y,z)
Velocity (vx,vy,vz)

ISpin (sx,sy,sz) Time (t)

Detector

Crystal in Bragg scattering condition

. PAUL SCHERRER IISTITUI
(NEP NEUTRONS ',——

FOR SCIENC

e
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McStas: key concepts
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[probabilities etc.

IComponents: Here the neutron
Monochromaphiysics happen, neutron weight
adjusted according to scattering

Crystal in Bragg scattering condition

37 Bariloche McStas school Feb 2016 — P Willendrup — McStas intro
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McStas: key concepts

IComponents: Here the neutron
Monochromaphiysics happen, neutron weight
adjusted according to scattering
[probabilities etc.

McStas School
Bariloche - Argentina

1ath-13th
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Detector

*Component “classes”:

 Neutron sources
 Optical elements

« Sample descriptions

 Monitors

Crystal in Bragg scattering condition
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McStas: key concepts
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Local, internal coordinate system!

IComponents: Here the neutron

Monochromaphiysics happen, neutron weight
adjusted according to scattering \

[probabilities etc.

*Component “classes”:
* Neutron sources
 Optical elements
« Sample descriptions

N  Monitors

Crystal in Bragg scattering condition
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McStas: key concepts

Instrument: positioning +
[transformation between
Monochromatig . .
Isequential component coordinate
systems, e.g. neutron source,

1ath-13th
FEBRUARY

2016

|crystal, detector. Detector

z — towards “next” component

.y _ ¢6up,,
Right-handed coordinate syste

m

T

Crystal in Bragg scattering condition

e

() -
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In the big picture...

1. Particles emitted

with random starting
conditions via MC

-~ -
-~ -
- -
-
-~ -

3. Will eventually
meet other objects
e.g. a studied
experimental sample
and get scattered via

MC again
~—- L
[ [y -
emmmnes>~ SR & N ~
2. Particles are -
"ray-traced” > A

through space

-
-
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4. At various points

1ath-13th

in the instrument
the particle states
are measured in
so-called monitor:
or detectors

(i

[/ 4
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McStas overview

' Portable code (Unix/Linux/Mac/Windoze)

“
: 4
_— -

' Ran on everything from iPhone to 1000+ node cluster!

' 'Component’ files (~100) inserted from library

1 Sources
1 Optics

1 Samples
1 Monitors

1 If needed, write your own comps

- DSL + ISO-C code gen.

PAUL SCHERRER INSTITUT

==
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1ath-13th

Under-the-hood / inner workings ]g‘zms
>

- Domain-specific-language (DSL) based on compiler technology
(LeX+Yacc)

Code generation

- T
- Simple Instrument language ISO C

- Component codes realizing beamline parts (including user contribs) § A

11
' Library of common functions for e.g,
- 1/0 Yo

' Random numbers ;
' Physical constants 14 %""’1 NS |
. Propagation o ‘

" Precession in fields
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u McStas 15th-19th
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____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________|

v

e Three levels of source code:
e Instrument file (All users)
* Component files (Some users)

e ANSI ¢ code (no users)

. PAUL SCHERRER IISTITUI
(NEP NEUTRONS ',——

FOR SCIENCE®

e
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Instrument file il

DEFINE INSTRUMENT My Instrument (DIST=10)
/* Here comes the TRACE section, where the actual */
/* instrument is defined as a sequence of components. */
TRACE
/* The Arm() class component defines reference points and orientations */
/* in 3D space. */
COMPONENT Origin = Arm() .
AT (0,0,0) ABSOLUTE Written by you!

COMPONENT Source = Source_simple(
radius = 0.1, dist = 10, xw = 0.1, yvh = 0.1, E0 = 5, dE = 1)
AT (0, 0, 0) RELATIVE Origin

COMPONENT Emon = E_monitor
filename = "Emon.dat”, zmin = -0.1, zxmax = 0.1, ymin = -0.1,
ymax = 0.1, Emin = 0, Emax = 10)
AT (0, 0, DIST) RELATIVE Origin

COMPONENT PSD = PSD_monitor {
nx = 128, ny = 128, filename = "PSD.dat", zmin = -0.1,
xmax = 0.1, ymin = -0.1, ymax = 0.1)
AT (0, 0, le-10) RELATIVE Emon

/* The END token marks the instrument definition end */
END

—
=
=

() S ee

NEUTRONS  k
FOR SCIENCE - H

i
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Component file

dkkhdkhd dkkhhkhE dkkhhhd EE e

Mcstas, neutron ray-tracing package
Copyright 1997-2002, All rights reserved
Risoe National Laboratory, Roskilde, Dermark
Institut Laue Langevin, Grenohle, France

Component: Source_flat

%I

Written by: Kim Lefmann

Date: October 30, 1997

Modified by: KL, October 4, 2001

Modified by: Emmanuel Farhi, October 30, 2001. Serious bug corrected.
Version: $Revision: 1.22 §

Origin: Risoe

Release: McStas 1.6

A circular neutron source with flat energy spectrum and arbitrary flux

%D

The routine is a circular neutron source, which aims at a square target
centered at the beam (in order to improve MC-acceptance rate). The angular
divergence is then given by the dimensions of the target.

The neutron energy 1s uniformly distributed between E0-dE and EO+dE.

Example: Source_flat(radius=0.1, dist=2, xw=.1, vh=.1, E0=14, dE=2)
@

%P

radius: (m) Radius of circle in (x,y,0) plane where neutrons
are generated.

dist: (m) Distance to target along z axis.

oW (m) Width(x) of target

vh: (m) Height(y) of target

ED: (me¥) Mean energy of neutrons.

dE: (meV) Energy spread of neutrons.

Lambdal (A&) Mean wavelength of neutrons.
dLambda (AA) Wawvelength spread of neutrons.
flux (1/(s*cm**2*st)) Energy integrated flux

ok d ok ok ok ok R o ok b ok ok ko ok ko ok ok ko ok ok ko ok ok ok ok ko ok o o+ #[E]

%

EE dkkdhd dkkdhd EE dhkhhhb bbb bbb bdd f

DEFINE COMPONENT Source sinmple

DEFINITION PARAMETERS ()

SETTING PARAMETERS (radius, dist, xw, yh, E0=0, dE=0, Lambda0=0, dLambda=0, flux=1)
OUTPUT PARAMETERS ()

STATE PARAMETERS (X,y,z, VX, vy,vz,t,sl, s2,p)

DECLARE

double pmul, pdir;
%}
INITIALIZE
%{
prul=flux*PI*led*radius*radius/mcget_ncount () ;
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TRACE
%{
douvble chi,E,Lambda, v, r, xf, yf, cf, dx, dy;

t=0;
z=0;

chi=2+PI*rand01(); /* Choose point on source */
r=sqrt{rand0l{))*radius; /* with wniform distribution. */

x=r*cos(chi);
y=r*sin(chi);

randvec_target_rect(sxf, &yf, &rcf, &pdir,
@, 0, dist, xw, yh, ROT_A_CURRENT COMP);

dx = xf-x;
dy = yf-y; ) )
rf = sqrt{dx*dx+dy*dy+dist*dist);

p = pdir*pmul;
if (Lambdal==0) {

E=E0+dE*randpml () ; /* Choose from uniform distribution */

v=sqrt(E) *SE2V;

} else {
Lambda=Lambdal+dLambda*randpml () ;
v = K2V*(2+PI/Lambda);

}

vz=v*dist/rf;

vy=v+dy/rf;

vx=v*dx/rf;
%}

MCDISPLAY
%{
magnify () ;
circle('»y",0,0,0, radius);
%}

END

Written by developers
and possibly you!

—
=
=

i
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Generated c-code

-

* Automatically generated file. Do not edit.

* Format: ANSI C source code t . . '
* Creator: McStas <http://neutron.risoce.dk> M S (p ) p 1

* Instrument: My Instrument. instr (My_ Instrument) C as ].S a re com 1 er'
* Date: Sat Apr 9 15:27:56 2005

*/

/* THOUSANDS of lines removed here.... */ Written by mcstaS! Input iS .comp and .instr ﬁles +

/* TRACE Component Source. */

e o (omerea g0 runtime functions for e.g. random

mecoordschange (mcposrSource, merotrSource,
S&menlx, &menly, &menlz,
P A s numbers
&menlt, &menlsx, &menlsy);
mcDEBUE_S'I‘M]f{(mcnlx, mcnly, menlz, menlvx, menlvy, mcnlvz, menlt, menlsx, menlsy, menlp)
¢ menly
z menlz . . .
7 e Output is a single c-file, which can
vz menlvz

e be compiled using e.g. gcc.

p menlp
STORE_NEUTRON (2, mcnlx, mecnly, mcnlz, menlvx, menlvy, menlvz, menlt, menlsx, menlsy, mcnlsz, menlp);
mcScattered=0;

et Bl s Can take input arguments if

# mecompeurindex 2

{ /* Declarations of SETTING parameters. */

MCNUM radivs = mecSource_radius; nee e .
MCNUM dist = mccSource_dist;

MCHUM v = mccSource_Xw;

MCNUM vh = mccSource_yh;

HEHBEHTEHRERR

MCHUM ED = mccSource_EO;

MCHNUM dE = mccSource_dE;

MCNUM Lanbdal = mccSource_Lambdal;
MCNUM d 1da = mccSource_dLambda;
MCNUM £ = mccSource_flux;

e

{
double chi,E,Lambda, v, r, xf, yf, cf, dx, dy;

t=0;

z=0;

chi=2+PI*rand01(); /* Choose point on source */
r=sqrt{rand0l{))*radius; /* with vniform distribution. */

x=r*cos(chi);
y=r*sin(chi);

randvec_target_rect(&xf, &yf, &cf, &pdir, %PAU[ SCHERRER INSTITUT
0, 0, dist, xw, yh, ROT_A CURRENT COMP); (NEP '
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Writing new comps or understanding ]Mcism e

existing is not that complex... =g e 2006 |
>

- Check our long list of components and look inside... Most of
them are quite simple and short... Statistics:

Num%er of codelines per component — 136 comps (update: 175)

I Guide_four_side_10Q_shells
10* 3 :
—_ Guide_four_side_2| shells
g 1
= Isotropic_Sqf#yide_four
o ource_Opt
€ 10°} Single_cryst®1S_modera
8 . ]
&
>
o
-
101 | | | | | |
20 40 60 80 100 120 140
Component no.
DTU " gumscunlnlusmuté
. . . = ol 1T
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Including user contribs g v BE

| Well-developed community support
- 30-40% of existing and new additions are from users
- No direct refereeing of the code, but these requirements:
- At least one test-instrument
- Meaningful documentation headers (in-code docs)
- Contributions go in dedicated contrib/ section of library

| Natural life-cycle of contrib’s
- Bug-fixes are applied both by contributor and developers
- If contributor becomes unavailable either:
- Many users of comp: Promote to official components, e.g. in
optics/

- Few/no users of comp: Move to obsolete/ until next major
release

—
—
=

" CPAUL SCHERRER INSTITUT

NEUTRONS ;, i -
FOR SCIENCE~ H

i
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Example suite: ~140 instrumen

det [pad

4266, dX=7)

Spin-echo B scan dependence of wavelength

DMC powder dat
©  McStas powder d

1000 T

1 it
g 800 H‘,T ‘JL {%
i {1 |
% 600 - / 1 T+ k }' \
3 Pt . &
30 400 I I N
T T L

e b

o

200+ e t‘@ T *jﬁi

willand 13—un—201 1

5 £ £ 3
20/ [degrees]
. 0
Inro x [m]
1A Ve Y

a8 50 52
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Forming groups

- Suggestion for Monday-Wednesday exercises (1-11):
. Often sitting with a colleague is helpful

" Form teams of two people for the exercises

. Try to gather complementary knowledge by teaming up with someone
from a different work area

PAUl SCHERRER INSTITUT

() - s, I

e
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Enough Talk!

McStas

o

McStas School

Bariloche - Argentina

U

File Simulation

HNeutron site

McStas: h8_test.instr mcdisplay controls

Help (McDoc) lnsert  Tools Desktop Window Help

Instrument file: h8_test.instr

Simulation results: mcstas.sim

(DM = 3.3539) 1

NEEYS EIFIEEIEE=

Edit/New | Run

Read | Plot |
_— hs_test

Status: Done
Monochromator :

Al = 20.60, AZ = 41.20
Ki = 2.662 Angs-1 Ener

Velocity = 1676 mfs, L
Detector: DO_Source_I=
0_Source.psd"
Detector: D1_SCl_Out I
8 "D1_SC1_Out.psd"

Instrument source: hg_test.instr

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

Run simulation h8_test.instr

_ HTMLdocs |

Detector: He3H _I=2.339
Simulation finished.
mcplot mcstas. sim
mcplot mcstas. sim

File Edit Search Vi€

/* end of INITIALIZE *

TRACE

Detector: D2_a4 I=3.95 PR 2.38
S PO ot o G| - foee orowse...|
Detector: D5_SCZ_Out_Iy Neutron count:| 1000000 _i gravity (BEWARE)  Random seed:

"D5_SC2_out. psd” g
Detector: D7_SC3_In I= Simulate — ‘#steps: |0 _i Plotresults, Format:  PGPLOT 7/\
_SC3_In.psd" ) —
Detector: DS_SC3_Out_Iy Custering:  Mone (single CPU) — ‘ Number of nodes: 2
D8_SC3_out. psd"
Detector: D10_Sc4_In I Source
D10_Sc4_In.psd" DO Source

Source
DO_Source

Source
DO_Source

Start

/* Source description

/* a flat constant source

COMPONENT Source = Source |
radius = 0.10,
dist = 2.7473,
xw = 0.031, yh = 0.054,
ED = Ei,
dE = 0.5)

AT (0,0,0) ABSOLUTE

COMPONENT DO_Source =
xmin = -0.015, zmax
ymin = -0.027,
ros=20

AT (0, 0, D.0001) RELATIVE

/* SC1 collimator. 40'=3 4

COMPONENT SC1 = Guide(
wl = 0.031, hl = 0.054,

TS _TITOUET 00T _SIT
Moderator ...
Monitor_Optimizer .
Source_adapt ...
Source_div ...
Source_gen ...
Source_Maxwell_3 .
Source_Optimizer ..
Source_simple ...
Virtual_input ...
Virtual_output ...

Tl A
i

I
|

=
Line: 107 of 267 total, Column: 30

TOF [ms]
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