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Agenda

eAn introduction Monte Carlo & raytracing techniques
*An overview of the available packages

eAn introduction to McStas

°A tour of the example suite

eBuild-along exercises
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Numerical experiments before Los Alamos

2 A

eIn 1777 Georges-Louis Leclerc, comte de Buffon was the first to "numerical
experiments” for solving a problem of geometrical probability.

*The experiment involves dropping a needle on a lined surface and can be
used to estimate 7

eIn the 1930’s, Fermi used sampling methods to estimate quantities
involved in controlled fission
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Monte Carlo techniques

eDuring WW2, "numerical experiments” were applied at Los Alamos for
solving mathematical complications of computing fission, criticality,
neutronics, hydrodynamics, thermonuclear detonation etc.

eNotable fathers: John v. Neumann Stanislav Ulam Nicholas Metropolis

Named "Monte Carlo” after Ulam’s fathers frequent visits to the Monte
Carlo casino in Las Vegas

eInitially “implemented” by letting large numbers of women use tabularized
random numbers and hand calculators for individual particle calculations

eLater, analogue and digital computing devices were used
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Monte Carlo techniques
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Monte Carlo techniques
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Monte Carlo techniques

eEstimating Pi: Red: 762 Blue: 238 Pi: 3.048
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Monte Carlo techniques

eEstimating Pi: Red: 7846 Bl
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Monte Carlo techniques

eEstimating Pi: Red: 78715 Blue: 21285 Pi: 3.1486
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Monte Carlo techniques

eEstimating Pi:
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Monte Carlo techniques

eEstimating Pi:
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Monte Carlo techniques

eEstimating Pi:
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Monte Carlo techniques

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

oState of the art is MCNPX (or soon the merged MCNP6 code) that features
numerous (even exotic) particles

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

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

eDoes not to date handle coherent scattering of neutrons due to the focus
on high energies
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Ray-tracing methods
Image

Camera / Light Source
\\\

155

View Ray

Scene Object

*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

'l McStas
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Elements of Monte-Carlo raytracing

eInstrument Monte Carlo methods implement coherent scattering effects

eUses deterministic propagation where this can be done

eUses Monte Carlo sampling of “complicated” distributions and stochastic
processes and multiple outcomes with known probabilities are involved
o- [.e. inside scattering matter

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

=

eResult: A realistic and efficient transport of neutrons in the thermal and
cold range

)
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Simulation codes for Monte Carlo ray-
tracing of neutron instruments
(iIncomplete?)

*US codes:
oNISP (P Seeger & L Daemen, LANL)
oIDEAS (X-L Wang ORNL, originally H Lee ORNL)
eInstrument Builder (JK Zhao ORNL)
*McVine (engine of the DANSE vnf project) (J Lin Caltech)

eEuropean codes:
*RESTRAX/SIMRES (J Saroun, NPI & J Kulda, ILL)
oVITESS (K Lieutenant et al. HZB plus S Manoshin JINR)

eMcStas (P Willendrup & E Knudsen DTU, K Lefmann KU, E Farhi ILL, U
Filges PSI)

[ NADS (P Bentley ESS) ]

eJapanese code:
*PHITS (MCNP-like) has a few features for instrument beam transport

eThere may be others I do not know of...

u
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NISP

*"The mother of all neutron MC-raytracing”
eBuilds on MCLIB which was derived from MCNP

eDoes almost “anything”, i.e. quadratic form geometries of material, has
ability to scatter from any region to any region of the instrument

eDefined the de-facto implementation standard for polarized neutron
scattering

eWebsite at http://www.paseeger.com

eDeveloped by P Seeger (consultant) & L Daemen, LANL
*Windows only (32 bit?)

eLicense conditions undefined, but a kind of public domain code
eUnderlying legacy fortran code run via UI

My 0.02%: Good stuff, but a limited audience expert code

U .
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IDEAS

eDeveloped for instrumentation work at SNS

eWas used for roughly half the instruments, the other half was mostly
McStas and a little VITESS

o\Was always a side-activity of the authors

o\Website currently gone?

eDeveloped by H Lee (was ORNL now ANSTO) & X-L Wang, ORNL
*Windows only (32 bit?)

eUnkown license

*My 0.02%: Dead / sleeping project?
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Instrument Builder

eDeveloped by single SNS employee for own project?
ePartial implementation but looks OK
oC++ and PVM/MPI for parallelization

eWebsite http://neutrons.ornl.gov/instruments/SNS/EQ-SANS/software/ib/
doc/
eDeveloped by JK Zhao (ORNL)

eWindows & Linux
eUnkown license but source code provided

My 0.02%: Sleeping project?
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McVine (in vnf, DANSE)

eDeveloped for the “virtual neutron facility” which is a part of the DANSE
project

eUses Python “pyre” wraps to create Python versions of the McStas
components

ePython script defines the instrument setup
eAllows to use e.g. bvk phonon simulations with instrument simulation

eWebsites https://vnf.caltech.edu/vnf/1/ and http://docs.danse.us/MCVINE/
1.0-beta/index.html

eDeveloped by J Lin and B Fultz (Caltech)
eBuild to “"any” platfrom from source code
*BSD license

*My 0.02%: vnf is really nice but so far implement only a few instruments

G Q by
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RESTRAX & SIMRES

*Builds on RESCAL and TRAX codes for triple axis resolution estimates
(Popovici)

*RESTRAX is TAS-only but SIMRES has certain TOF components also

eHas very efficient “detector to source” propagation method

eExellent monochromator descriptions, including bent Si

eLegacy fortran code with Java UI that lowers the learning curve

eWebsite http://neutron.ujf.cas.cz/restrax/

«Developed by J Saroun (NPI) and J Kulda (ILL)

eWindows & Linux

*GPL License

My 0.02%: RESTRAX is probably the best bet for a TAS code. Milage may
vary in other areas.

U .
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VITESS

oVirtual Instrumentation Tool for the ESS
eOriginally only TOF type instruments but now cover all types
eHad early implementation of polarized neutron techniques

oIs intrisically parallelized by running a set of single executables that talks
via pipes, but efficiency can drop somewhat along beamline (now includes
options for system-level parallelization via “helper threads”

eEasy to use GUI and no compilation

eHard(er) to include your own developments

oC-code with little overlap between individually developed modules

eWebsite http://www.helmholtz-berlin.de/vitess

eDeveloped by K Lieutenant and his team (HZB) and Sergei Manoshin (JINR)
eWindows, Linux, Mac OS X

*GPL License

My 0.02%: VITESS has a low learning curve and works very well. Can be
hard to do more complex things. Full visualization of the instrument is
being developed.

)
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NADS

*Not a Monte Carlo raytracer - uses very quick acceptance diagram
techniques instead

S0 far decoupled simulation of vertical vs. horizontal beam
eOptics only

eWebsite http://code.google.com/p/inads/

eDeveloped by P Benley (ESS, formerly ANSTO, ILL, HMI)
"Any” system (java implementation)

*GPL License

My 0.02%: Has clear potential but is currently not an all-round package.

G Q by
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McStas

eThe code that I develop.... :)

*Will now progress to discuss that and its features

e A McStas
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McStas Introduction

26

Project website at

http://www.mcstas.org

GNU GPL
license
Open Source
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What is McStas used for? e

eInstrumentationVirtual experimentsData an
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Instrumentation

eDesign and optimization of instruments
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Virtual experiments (VE)

(definition:)

A. Daud-Aladine, ISIS

1400 » 7000 - T n
DMC powder data DMC powder data
7 McStas powder data McStas powder data
1200 1 6000} '
‘ ?

1000 f ! 5000t

|
: \ ' |
b <4 @ ’
- 2 { ¥
Z 800 & z 0 g
'E SUL = 400- { o 4
£ | 3 v A
Y { e -
N i N $
c ! [ — t -
8 oo e v { N
c blU} = 3000} $ - i ‘
C)' | ‘_;; e 7 - | "
(] i A ) ;- v
W, 5
| t e
400 2000 F 2
1 4 \ T " 1
+ o 2 |2 t
3 A e . I + ok : ‘
— [ rrety) oA VA A el T T WA R R .':ﬁ:‘_:).:f.-- ol A 71 o | 11 D ls
00 - 3 b | G s —ted 1000} : T R 1 ' y \
o | é " w1 ! T :
- | » "~ e - | s e
EEE #!
c' i " * " - -

s i il & S &

48 50 52 54 56 58 60 62 64 10 20 30 40 50 60 70 80 90 100 110
20 / [degrees) 20 / [degrees]

P. Willendrup, Risg DTU; Uwe Filges, L. Keller, PSI

FHF McStas

U
' EUROPEAN il '
. . . . SPALLATION o gy LBt
Introduction to simulation techniques source o g @ NEUTRONS 40—'



Data analysis (1)
(using VE techiques)

eVirtual TOF exp. at IN6, ILL
eLiquid Ge sample
eCoherent / incoherent
eMultiple scattering

eAnd sample environment
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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
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Teaching / training purposes

eWorkshopsTeaching

eUniversity of Copenhagen course on Neutron Scattering

INTRODUCTION TO
THE THEORY OF

THERMAL
NEUTRON
SCATTERING

G.L. Squires
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Reliability - cross comparisons

Connts per manitor
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E. Farhi, P. Willendrup et al., in preparation
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McStas: key concepts

36

Neutron ray/package:

-

Velocity (Vx,vy,vz)
Spin (sx,sy,sz)

4

Monochroma|Weight (p): # neutrons (left) in the package
0‘ Coordinates (x,y,z)

Time (t)

Crystal in Bragg scattering condition

)
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McStas: key concepts

Components: Here the neutron
Monochromat]physics happen, neutron weight

& adjusted according to scattering
robabilities etc.

, Detector

Crystal in Bragg scattering condition

| ‘ - = McStas
D - Al

NEUTRONS 40—'
FOR SQIENCE
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McStas: key concepts

Components: Here the neutron
Monochromat]physics happen, neutron weight

& adjusted according to scattering
robabilities etc.

Detector

\ [*Component “classes™:
N * Neutron sources

b * Optical elements

' \ » Sample descriptions

¥ * Monitors
|

Crystal in Bragg scattering condition

| I & T o € ... "’ McStas
AAAAAAAAAA i
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McStas: key concepts local, internal coordinate
system!

Components: Here the neutron
Monochromat]physics happen, neutron weight

& adjusted according to scattering
robabilities etc.

Detector

A [*Component “classes”:
* Neutron sources

* Optical elements

6 » Sample descriptions

¥ | * Monitors
|

Crystal in Bragg scattering condition

“";;- T/ McSt

NEUTRONS ‘o—’
FOR SCIENCE

T
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McStas: key concepts

Instrument: positioning +
ransformation between
sequential component coordinate
systems, e.g. neutron source,
crystal, detector.

Monochromati

Detector

z — towards “next” component

y B chp93
Right-handed coordinate system

T

Crystal in Bragg scattering condition

“";;- T/ McSt

NEUTRONS ‘o—’
FOR SCIENCE

T
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McStas overview

Introduction to simulation techniques
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Under-the-hood / inner workings

Code generation

P

Introduction to simulation techniques
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Implementation

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

* Component files (Some users)

 ANSI c code (no users)
Introduction to simulation techniques lNSis gggg}::g" g ' LT—@ ”'75!



Instrument file

44

DEFINE INSTRUMENT My Instrument(DIST=10)

/* Here comes the TRACE section, where the actual *f
/* 1nstrument 1s defined as a sequence of components. */
TRACE

/* The Arm() class component defines reference points and orientations

/* 1n 3D space.
COMPONENT Origin = Arm()
AT (0,0,0) ABSOLUTE

COMPONENT Source = Source_simplef
radius = 0.1, dist = 10, xvw = 0.1, vh = 0.1, E0O =5, dE = 1)
AT (0, 0, 0) RELATIVE Origin

COMPONENT Emon = E monitor
filename = "Emon.dat", xmin = -0.1, xmax = 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", xmin = -0.1,
xmax = 0.1, ymin = -0.1, ymax = 0.1)
AT (0, 0, 1le-10) RELATIVE Emon

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

W)
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Component file

B*‘&*—-.Jy#*-A&-}&*‘{-4&*&*6*465&&*‘*#&-}b*‘*#&-}b*é*b&*&*-*#&g&b-.b_-*4#:&&*-*&&;&&*-*44_66*&*4

* Mc

l’l'v

sLas

ul

neutron ray-tracing package

Copyright 1997-2002, All quhtj reserved
Risoe National Laboratory, Roskilde, Denmark
Institut Laue Langevin, Grenoble, France

Component: Source flat

%I
Written by: Kim Lefmann
Date: October 30, 1997

=4 WL LU

Modified by: KL, October 4, 2001

Modified by: Emmanuel Farhi, October 30, 2001. Serious bug corrected

Version: S$Revision: 1.22 ¢

Origin: Risoe

* Release: McStas 1. 6

A circular neutron source with f£lat energy spectrum and arbitrary £lux

%D

centered at the beam (in order to improve MC-acceptance rate). The angular

divergence iz then given by the dimensions of the target

The neutron enerqgy 1s nnlfanlv distributed betveen E0-dE and EO0+dE.

Exanple: Source_flat(radius=0.1, dist=Z, xw=.1l, yh=.1, E(=14, dE=Z)

L1
P
radius: (m) Radius of circle in (x,v,0) plane where neutrons

dist: (m) Distance to target along z axis.
i {m) Width(x) of target

vh: {m) Height(y) of target

EOQ: (meV) Mean enerqgy of neutrons.

t dE : (meV) Energy spread of neutrons.
Lambdal (AaA) Mean 'a"rlcngrh of neutrons.
dihanbda (AA) Wavelength spread of neutrons.
flux (1/(s*cm**2#st)) Energy integrated flux

%E

L O I I O O O O O O O O O O O O O O I O I O I O O O
s

DEFINE COMPONENT Source simple
DEFINITION PARAMETERS ()

SETTING PARAMETERS (radius, dist, xw, yh, E0=0, dE=0, Lanbda0=0, dLambda=0, flux=1)

OUTPUT PARAMETERS ()
STATE PARAMETERS (X.vy.z,vx vy, vz, t, sl,s2, p)
DECLARE
%
double pmul, pdir;
¥}
INITIALIZE
%
pmul=flux*PI*led*radivs*radivs /mcget_ncount();
2

Introduction to simulation techniques
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-
+*
*
.
-
-
*
*
.
-
Fe
+*
4
.
-
*
*
.
-
-
* The routine 1s a circular nevtron source, which aims at a square targ
*
.
-
-
*
4
.
-
=
*
.
-
-
*
*
.
-
-
+*
A

TRACE
%

double chi, E,Lambda,v,r, xf, vE, rf,

t=0;
z=0;

ch1=2*PI*rand01();
r=sqrt(rand0l () ) *radius;
x=r*cos(chi);
y=r*sin{chi);

randvec_target_rect(&xf, &yf, &cf,

/* Choose point on source */
/* wmith vniform distribution. */f

0, 0, dist, xw, yh, ROT_A CURRENT COMP);

dx = xf-x;
dy = yf-y; , _
rf = sqrt(dx*dx+dy*dy+dist*dist);

p = pdic*pmul;
1f (Lambdal==0) {

E=E0+dE*randpml () ; /*

v=sqrt (k) *SE2V;
} else {
Lanbhda=Lanhda0+dLambda*randpml () ;
= K2V* (2*PI/Lambda) ;
H

vzsvtdist/cf;
vy=v*dy/cf;
vx=v*dx/rf;

%}

MCDISPLAY
#{

magnify( ~v');
circle( ,0,0,0, radius);

=}

END

Choose from vniform distribution */

ritten by developers
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# Source
» 2
{
N
MCNUM = mccSource_dist;
MCNUM xw = mccSource_Xw;
MCNUM vh = mccSource_vh;
MCNUM E0 = mccSource_EO;
MCNUM = mccSource_dE;
MCNUM = mccSoucce_Lambdal;
MCNUM dLam « mccSource_dLambda;
MONUM © = mecSource_flux;
#
{
J ‘,‘J_rl
£=0;
z=0;

Generated c-code

* Automatically gene 1.* »d file. Do
* Format: HIJNI C ource '|‘||‘%P

{ greator.  MoStos Chetp. //neutan risoe McStas is a (pre)compiler!

not edit

Instrument 17 Lr f Qb rrr 1ns fl ( t, lr f gk rrru

T Written by mcstas!| Input is .comp and .instr files +
e runtime functions for e.g. random

mccoordschange (ncposcSource, ncrotrSource,

Smenlx, Smenly, &menlz,
&menlvx, Smcnlvy, &mcnlvz,
&mcnlt, &mecnlsx, Smcnlsy);

numbers

mcDEBUG_STATE (menlx, mcaly, mcenlz, menlvx, ncnlvy, mcalvz, mcalt, ncnlsx, ncnlsy, mcnlp)

nenlax

r nenly
ncnlz
mealvx
ncalvy
menlvz
ncnlt
mcnlsx
mncnlsy
ncnlp

Output is a single c-file, which can
be compiled using e.g. gcc.

STORE_NEUTRON(2, mcnlx, menly, menlz, menlvx, menlvy, menlvz, menlt, nenlsx, nenlsy, menlsz, menlp)

mcScattered=0;
mcNCounter [2) ++;

chi=2+PI*rand01();
c=sqrt(rand01() ) *radius,;

x=r*cos(chi);

y=r*sin{chi);

randvec_target rect(Sxf, &yf, &cf,

Can take input arguments if

/+ Declarations of SETTING parameters. */
{CNUM = mccSource_radius; needed.

A ]:Zh 058 P o1Nnt ONn source * ;
/* with uniforn distribution. */

0, 0, dist, xw. vh, ROT_A_CURRENT COMP) ;

46
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Writing new comps or understanding
existing is not that complex...

Numpoer of cpdelines per component - 136 comps i

Guide_four_side_1q_ hells
4
10
— Guide_four_side_2| shells
g | -
£ Isotropic_Safauide_four
% ) Jrce_dO t
107
O
(3]
&
102 ! //
1

10 ‘ . : . :
0 20 40 60 80 100 120 140
Component no.

— /7 Y
REY L

' ‘ EUROPEAN U W H N
i i i i Bl SPALLATION o g, _ &
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Including user contribs

*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
eMeaningful documentation headers (in-code docs)
eContributions go in dedicated contrib/ section of library

eNatural life-cycle of contrib’s
*Bug-fixes are applied both by contributor and developers
oIf contributor becomes unavailable either:
eMany users of comp: Promote to official components, e.g. in optics/
*Few/no users of comp: Move to obsolete/ until next major release

)
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eMacros and tricks for your instrument..

Introduction to simulation techniques
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DECLARE / INITIALIZE

*DECLARE %¢{
e double myvar;
*% }

eUse INITIALIZE for initialization of user variables and calculationSsease* .
oINITIALIZE %<
e myvar = sqrt(PI*input_var)*rand01();
%}

o- Both use normal c-syntax. ] L,
LENGUAJE DE
PROGRAMACION

oBEWARE: (example) What you do in the c-style areas is c-standard, e.q. C
trigonometric functions from math.h use radians! - McStas placement

specifiers work in degrees, etc...

)
) o DL - J— McStas
SPALLATION . .
Introduction to simulation techniques INSIS SOURCE -@- N ~0—~'
“ ® FOR SOEVCE
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Syntax in one, complex view...

{SPLIT} COMPONENT name = comp(parameters) { WHEN condition}

AT (...) [RELATIVE [referencelPREVIOUS] | ABSOLUTE]

{ROTATED {RELATIVE [referencelPREVIOUS] I ABSOLUTE} }

{GROUP group_name}

{EXTEND C_code}

{JUMP [referencelPREVIOUSIMYSELFINEXT] [[TERATE number_of times | WHEN
condition] }

Introduction to simulation techniques
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Example suite: 7 TOF spectrometers:

oESS INS5_reprate.instr omase o o (g 5 01309

Xy
. :T)‘.:-TSD‘_. YO=5 14 2.51156;

oILL_ BRISP.instr (Small-angle)
eI[LL H15 IN6.instr

e]LL _H16_INb5.instr

oISIS Hetfull.instr

ePSI Focus.instr
otemplateTOF.instr

EUROPEAN
B SPALLATION

Introduction to simulation techniques SOURCE




Example suite: 5 TAS

oILL H142 IN12.instr
oILL H25 IN22.instr
oh8 test.instr
otemplateTAS.instr

Inu
Inu
Inu
Inu
INu
INu
Inu

n-1.instr (Risg TAS 1)
D-2.instr
D-3.instr
D-4.instr
D-5.instr
D-6.1nstr
D-/.1nstr

Introduction to simulation techniques
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Example suite: 1 Hybrid spectrometer + 1
Spin-echo

Spin-echo B scan dependence of wavelength

Introduction to simulation techniques



Example suite:
Large scale structures

niensi
=~
v
!
o
o
)
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Example suite:

Diffractometers
oILL D1A.instr

oPSI DMC.instr
otemplateDIFF.instr
etemplateLaue.instr ,

Jtttuce [deg)

-1%9C -g0 -oU W °w wJ 150
Lorgtude [deg, wherd Thoum. 3311 7705
1400 | J T T _
i DMC powder data
.'t_: McStas powder data
1200 | F
f
7 d Al
1000 | ' | | &
) . 1
.‘l J ] r ’
L f
. 800 | I -
= | } | 1
£ ’ : B
-§ 600 | ( | =
3 {
L |
R £
L 4 - { "
1 | ! ]
e A

| I i

L. Ul 15105 ™
[ [ -

- ol Xane

I\
"
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monitor [./1e8/monitor_1214468835.x_v]|
X0=0.000965468; dX=0.134447; Y0=0.00354993; dY=0.0653568;
[=0.430226 Err=0.000534545 N=999005
’. : -. Fo ' l.iwl'. 3

Example suite:
Imaging

wilond 26—~Jur—2008 10217

250

150

100

50 =0

SPALLATION
<iljin—olp-
source o @ Eig] NEUTRONS ‘0_’
FOR SQOENCE
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Documentation

eBasic use info is available inside comp & instr codes, extracted by perl to
html

*100+ page manuals documenting
eMetalanguage
eWhat is “under the hood”
eExamples of practical use plus advanced features
eAssumptions and algorithms applied in the components

eMore than 70 example instruments

eVarious tutorial and teach yourself solutions are available

)
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Technique limitations / words of advice

eThese codes all describe the "wanted” neutrons / tailor your beam

oEvery code has unique features, advantages, disadvantages. If possible,
choose the one where someone you trust has experience

eLess easy to discuss instrument backgrounds and spurions etc. but effort is

going in this direction on the McStas team (concentric components,
interfaces to the MCNPX code etc.)

eThese codes can not be considered “black box” utilities, a lot of thinking /
calculus required before, during, after simulation

\J
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Knowing more / continuing at home

oAll development teams are very dedicated and want to help, pass your
problems on!

eMcStas+VITESS teams often do schools/workshops together where you
solve problems with one, the other or both codes. Exercises and code from

a workshop in Ven 2010 is available here:
oehttp://ven2010.essworkshop.org/storage/

*We will provide you with a take-home Linux Live DVD (ILL/NMI3) where
several of the european codes are preinstalled

Introduction to simulation techniques INS'S
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Enough Talk!

Let’'s see McStas run?

File Simulation

Neutron site

Instrument file: h§ testinstr

Simulation results: mcstas.sim

McStas: h8 test.instr

Help (McDoc)

Edit/New Run

Read Mot

v Insen

Tools Desktop

k| ®RQAM® | E

ha_test

Status: Done
Monochromator (DK = 3. 3539)
Al = 20.60, A2 - 41 20— = = =
Ki = 2 662 Angs-1 Ener Run simulation h8 test.instr &
Velocity = 1676 m/2, L3
Detector: DO Source I=9 Instrument source: ht test.nstr HITML docs
0_Source.psd” . : - i
Detector: D1 Scl out 74 Instrument paramelers (D=Tloating point, I=inleger, S=string): _
8 "D1_Scl_out psd* - %l by
Detector: D2_A4 I=3. 95’ o T (2 — %, a5
Detector: D4_SCZ_In_I=4 Output to (dir): force Browse... ¥ -
4_SC2_In.pad" ¢ i
Leggt tgf? Ui-_sci;_urt_:* Neutron count: 1000000 ; gravity (BEWARE)  Random seed: -

"D5_SCZ_Out. psd” s
Detector: D7_SC3_In_I=! Simulate # steps: J Plot results, Format:  PGPLOT ; > i
_S .:‘:_Tn low‘ll" \ 2 __q';_o
Detector: DE_SC3_0ut_T4 ustering:  None (single CPU) Number of nodes: 2 ' <
[:_:_‘__wl_t J_Out p:.‘j‘ [ o~
Detector ['1‘-'_8'::4_:1“_:‘ Source L e o 65
D10_SC4_In. pad’ _
Detector: He3H I=2. 339( l_)qfsoume OSSN
Simulation finashed — o o 2fm]

mcplot mcstas. sim Source bt R X -

meplot mestas, sim DO_Source PGPLOT Windo | 10X

sSource
DO_Source
Fle Edit Search Vie B

/* end of INITIALIZE *

TRACE

mecdisplay controls

Window

0 & |

Help

-

Start

/* Source
constant
Sl vrce =
= 0

/* a flat

l'.‘!l“l‘l.‘.

description */

sSoVvices

f:nllll L]

TSI : i
Moderator ...
Monitor_Optimizer .
Source_adapt ...
Source _div ...
Source_gen ...
Source_Maxwell_3
Source Oplimizer ..
Source_simple ...
Virtual_input ...
Virtual output ...

10,
dast = 2. 7473,
»xwv « 0.031, '..'h « 0. 054,
E0 - Ea,
dE = 0.5
AT (0,0,0) ABSOLUTE
D0 Source = PST!_‘
snin = -0, 015, smax = 0
ynan = -0.027, ymax = 0
nx=20, ny=20, filenames
AT (0, 0, 0.0001) RELATIVH
/* SC1 collimator. 40'=3
MPONENT SC1 = Guide
wl = 0,031, hl = 0, 084,

Line: 107 of 267 total, Column: 30
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