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McStas Introduction

3335

Flexible, general simulation utility for neutron scattering experiments.

GNU GPL license
Original design for Monte carlo Simulation of triple axis spectrometers Open Source

Developed at DTU Physics, ILL, PSI, Uni CPH, ESSDMSC e oo
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McStas

Mcstas = Aneutron ray-trace simulation package %‘_ m .‘? Risp DTU 2_'3

V' 10 by K Nlelsen & K Lefmann (1998) RISQ Hestes McStas - A neutron ray-trace simulation package

YT ‘-.1 ; rtw B0 bar &l TUIENNG NaLrsN ARANENNG MATUMANT ANd EXCErmAnt. It sclivaly suppored by Rea D11

[ ]
[ e I

Currently ~2-3 people full time plus students and user- e
contributions e

e Recent news

ides / posters from ICNS

Anril 14th. 2009: Positions onen in McXtrace proiect

Project website at mcstas-users@mcstas.org mailinglist
http://www.mcstas.org
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McXtrace - since jan 2009 similar for X-rays

®0o0 Main Page - McXtraceWiki

=

(QD (E) ( ?) ( ; ) (|| http://www.mcxtrace.org/index.php?title=Main_Page

7Y ha Google
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Most Visited ¥  Getting Started Latest Headlines »  http://www.google.... Geekblog  Nyheder http://www.google....

dr.dk > open streami...

article discussion edt history

2. Login / create account

McXtrace Main Page

McXtrace

[edit]

McXtrace - Monte Carlo Xray ray-tracing is a joint venture by
navigation
= Main Page @ @
= Partners . & .

Project People
Project Status L L

& I Risg DTU

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

= Project Goal

= Mailing List McStas L3
= Links Our code will be based on technology from .

= SMEXOS talks

SRI09 abstracts

For information on our progress, please subscribe to our user mailinglist.

search mailto:webmaster@mcxtrace.org £

g‘ (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

e df By

ok 1y Po!
(%] Mediawiki

e Synergy, knowledge transfer, shared infrastructure, repo etc.
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= McStas: Transports cold and thermal Neutrons using
Monte Carlo ray-tracing
Neutron
Subatomic particle discovered by
, Life time: 7172 = 890s Sir James Chadwick in 1932
@ C’ Mass: m = 1.675 x 107 27kg
Charge: Q=0
Spin s=h/2
@nilar-featured Monte Carlo Magnetic moment:  u/p, = —1.913
ray-tracers: .
« (NISP*, LANL/ P. . 22
» McStas - this talk and collab. arks 2 2m ey
. Vitess. HZB - FZJ : ... Non-relativistic velocities,

, — T2 = iy - 2 and Born-approximation “non-
 RESTRAX/SIMRES, NPI £ =8181-A 2.07 -k 0-23 - U quantum” tfepatment. y
- (IDEAS, ORNL) o

%7 kgl Energy Wavelength n-Wavevector Velocit Frequency
+ McVine, ORNL | o -
cold neutrons: E = 1 meV 1l =9.0446 2 k = 0.6947 1/A || v = 437 m/s v = 0.2418 THz
« RAMP, ISIS STFC E = 5 meV 1 =4.0449 A k = 1.5534 1/A v = 1.2090 THz
25 meV 1

1.8089 & k&
1.2791 A k

3.4734 1/A [ v = 2187 m/s v = 6.045 THz
4.9122 1/A | v = 3093 m/s]] v = 12.090 TH=z

HighNESS International School ol Th rmal
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~ " McStas builds on:

Monte Carlo techniques

» 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 MCNPG6 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

* Not much focus on crystalline / ordered material and coherent scattering of neutrons due to
the focus on high energies

== 100 METERS

q q HighNESS International School on Thermal
Peter Willendrup, ESS DMSC & DTU Physics nghNeSS Neutron Scattering Kernel Generation
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= ""McStas builds on:
Ray-tracing methods

Image
Camera / 8 Light Source
\ =l View Ray

Scene Object

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

(Restrax from NPI ReZ has a sample-to-source mode)
« Of course parabolas rather than straight lines are uses to implement gravity

HighNESS International School ol Thrmal
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Reliability - cross comparisons

*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, ...)
*Experimental line shapes are within 5%

*Absolute intensities are within 10%

*Common understanding: McStas and similar codes are reliable

7000 .
Total (meas)
I-In@IN22: structure S(q.(
X 1|0 Total (sim) I.lm S e ‘ @ o
10t .- ® B4C(meas) |- oovooeoemio i
.| —=—B4C (sim) ! 5000 -
5 8 — — —In(sim) : - .
b= : : : f % 4000
E 5 5 5 / 2
2 6 ---------- ----- II | -'2 3000
g | E | &
(ST | e e PR : s
o i : 3 2000
. 5 1 |
I 2 4 : 1oco -
heepesbgtice
| . ® i i i i
1.8 2 22 24 2.6 2.8 0_0 50
Q [Angs_l]

E. Farhi, P. Willendrup, from IN22 benchmark exp.‘

Peter Willendrup, ESS DMSC & DTU Physics
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] 4
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P. Willendrup et al., Physica B, 386, (2006), 1032.
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Elements of Monte-Carlo raytracing

Instrument Monte Carlo methods implement coherent (and stochastic) 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

- |.e. inside scattering matter

Uses both particle and wave picture of the neutron and switches back and forward between
deterministic ray tracing and Monte Carlo approach

o= e

#

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

HighNESS International School ol Thrmal
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In the big picture, McStas is this...

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

4. At various points
in the instrument

- MC again / the particle states
NIPEEL L — .. are measured in
e R ! o so-called monitor:
‘. . e or detectors
HHHHH 2. Particles are ah S
‘‘‘‘‘ -~ "ray-traced" A
through space /
y
: : : . 00 T
» Classical Newtonian mechanics, i.e. st

Peter Willendrup, ESS DMSC & DTU Physics

 (independent, particles though...)

- 12(22)
- 17 (30°)

° 51(60°) ° 60 (757

------ stighojde

kasteleengde
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In the big picture, McStas is this...

Instrument

3. Will eventually

1. Particles emitted
meet other objects

with random starting

conditions via MC

e.g. a studied
experimental sample
and get scattered via

4. At various points
in the instrument

- Mn / the particle states
T I are measured in
s oo >l so—called monitor:

R i T L or detectors
~— 2. Particles are SN
T "ray-traced" o
through space /

The instrument defines our “lab coordinate system”

HighNESS International School on Thermal
nghNeSS Neutron Scattering Kernel Generation

Peter Willendrup, ESS DMSC & DTU Physics
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In the big picture, McStas is this...
Instrument
1. Particles emitted 3. Will eventually_
with random starting meet other. objects
conditions via MC e.g. a studied
experimental sample 4. A . .
and get scattered via - At various points
MC again in the instrument
- the particle states
PVUEEY, s — IR 4 / are measured in
DRI [ ROOA R S S so-called monitor:
B \ . = - ] or detectors
S ) 2. Particles are . S .
T "ray-traced" “a
through space
Component /
— Component [~ Component

The instrument defines our “lab coordinate system”
The components define devices or features available in our instrument

HighNESS International School on Thermal

Peter Willendrup, ESS DMSC & DTU Physics nghNeSS Neutron Scattering Kernel Generation
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In the big picture, McStas is this...
Instrument
1. Particles emitted 3. Will eventually
with random starting meet other objects
conditions via MC e.g. a studied

experimental sample
P P 4. At various points

and get scattered via . .
MC again in the m_strument
. / the particle states
MUY Sha " P 4 are measured in
RO [ RSy 5 o so-called monitor:
RN . —_ T or detectors
S 2. Particles are B
| "ray-traced" “a
through space
Sample /
—| Source — Monitor

The instrument defines our “lab coordinate system”
The components define devices or features available in our instrument - they have different function

HighNESS International School on Thermal
nghNeSS Neutron Scattering Kernel Generation

Peter Willendrup, ESS DMSC & DTU Physics
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In the big picture, McStas is this...
Instrument Neutron ray in McStas:
Location X,Y,2
1. Particles emitted 3. Will eventually .
with random starting meet other objects \Velocity VX,Vy,VvZz
conditions via MC e.g. a studied )
experimental sample 4. At vari . Time t
and get scattered via - At various points
MC again in the instrument Polarisati
. the particle states [ Olarisation. sx,sy,sz
‘_\_‘__-——"' — -7 / are measured in _ A
DR I o so—called monitorJ|ntensity P
A N . — or detectors S
hhhhhh 2. Particles are abt Sy
R “ray-traced” * “a
through space
e Samde / (" Smellslke )
- spin, but is in fact
— Source — Monitor
/ “expectation-value
of ensemble of
Neutrons neutrons in ray-
kpackage”. )

The instrument defines our “lab coordinate system”
The components define devices or features available in our instrument - they have different function
Neutron particles are passed on from one component to the next, changing state under way

HighNESS International School on Thermal

Peter Willendrup, ESS DMSC & DTU Physics nghNeSS Neutron Scattering Kemnel Generation
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/ " Ina given component, the neutron intensity is adjusted by a multiplicative factor (probability)

Transport of weight through the instrument...

)

m
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Instrument Neutron ray in McStas:
Location X,Y,2
1. Particles emitted 3. Will eventually
with random starting meet other objects \Veloci X Z
conditions via MC e.g. a studied elocity VX,Vy,Vv
experimental sample . . \
and get scattered via 4. ‘i?\t t‘;t'ﬁ";;ﬁg::ﬁ Time t
. MC again the particle states . .
. are measured in Polarisation. sx,sy,sz
. ST I - so-called monitor:
. — e or detectors .
2. Particles are . IntenSIty P
"ray-traced” T a -
through space
Sample
-1 Source — Monitor

Po P Pn J
I P; — Po H Wi
Pj = W;pPj-1 k=1

The weight multiplier of the j'th component, W}, is calculated by the probability rule Jyepw; = Py
where Pb is the physical probability for the event "b“, and Jmc,b is the probability that the Monte Carlo
simulation selects this event.

Z fuep =1

HighNESS International School on Thermal
nghNeSS Neutron Scattering Kernel Generation

In case of “branching”, i.e. multiple outcomes, it is clear that

Peter Willendrup, ESS DMSC & DTU Physics
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McStas is by design a “linear chain” of components

{SPLIT} COMPONENT name = comp(parameters) { WHEN condition}
. AT (...) [RELATIVE [referencelPREVIOUS] | ABSOLUTE]
* But: {ROTATED {RELATIVE [referencelPREVIOUS] | ABSOLUTE} }
o : {GROUP group_name}
We have syntaxe_s/loglc to e.g.G_RQUP | {EXTEND C_code)
components. (Think: XOR and similar logic) | {JUMP [referencelPREVIOUSIMYSELFINEXT] [ITERATE number_of_times | WHEN condition] }

* Material-assemblies may be arranged in
“concentric” onion-shell assemblies

* The Union subsystem (Mads Bertelsen) has
been added, defining region(s) of the
instrument where geometry and materials
are decoupled and we completely deviate
from the linear approximation

* NCrystal may be used to describe materials,
also within Union. cfg="materials_galore.ncmat”

90 0 920 180
Longitude [deg]

Peter Willendrup, ESS DMSC & DTU Physics U nion -fra mewo rk arnational School on Thermal

attering Kernel Generation
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McStas: simulation toolkit for MeStas

neutron scattering instruments, V.E. [ 2
... in .py / Jupyter notebooks

[ 2N ] mcgui-py
. .
P using McStasscript
Docs Run.. Plot
I NS2.instr Open... Edit e M ®© M + ©
o Tst...um ms  scrapir ! un eisen  Lastbiler Ima...ures : Page 3 Wengo Modelb...ing Ni baner nba...- S et https:/jprod
Messages: [0

File Edit View Run Kernel Tabs Settings Help

McStas code generator version 3.3 (Mar. 30, 2023)

Copyright (C) DTU Physics and Risoe National Laboratory, 1997-2023 * cC 7 templateSANS2_generated ® | + %

Additions (C) Institut Laue Langevin, 2003-2019
All rights reserved

Components are (C) their authors, see component headers.

- Component library: McStas-3.3, built Mar. 30, 2023

o]

Last Modified

Bl « (R templateSAN. aminute ago

Markdown v

# Comp instance source, placement and parameters
source = instr.add_component('source', 'Source_simple', AT=['0', '0',

Python 3 (ipykernel) O

'0'], AT_RELATIVE='arm', ROTATED=['0.0',

| templateSAN. aminute ago EEIGEOLCEND = "0
source.yheight =
O templateSAN... a minute ago SRt el o O
- source.dist =
X source. focus_xw = '0.01'
>~ source. focus_yh = '0.01'
source.EQ = '0'
source.dE = '0'
source. lanbda® = 'lambda’
source.dlambda = 'dlambda’
source.flux = 'les’
source.gauss = '0'
source.target_index = '+ 1'
# Comp instance colll, placement and parameters
colll = instr.add_component('colll’,'slit', AT=['e", '3'], AT_RELATIVE='arm', ROTATED=['0.0', '0.0"',
Instrument: templateSANS2.instr
colll.xmin = 'UNSET'
W25 %parameters 1 colll.xmax = 'UNSET'
26 *lambda: [AA] Mean wavelength of neutrons colll.ymin = 'UNSET'
eoe templateSANS2_20230818_105601 27 ‘dlambda: [AA colll.ymax = 'UNSET'
2ENN" colll.radius = '0.005"
29 - colll.xwidth = 'UNSET'
30 - colll.yheight = 'UNSET'
31
. ms.make_sub_plot(data)
orK in or r1av. 3 s
gg _ PSD monitor PSD monitor PSD monitor
. . * %End
4.68x 4
editor using DSL or # | e i
- 38  DEFINE INSTRUMENT templateSANS2(lambda=! 5 § X g 3 =
39 s 260x s { g o
40  USERVARS %( H £88x10: 3 1 H
41 int was_scattered; > 108 s -20 3 S -20
42 %) 0.00x o
43 -0.5 05 10 -20 o -20 o 20
44 TRACE X position [cm] X position [cm] X position [cm]
Cod ti 45 PSD monitor Wavelength monitor PSD monitor radial sum
ode generation 46  COMPONENT a1 = Progress_bar() - a3 075
47 AT(0,0,0) ABSOLUTE S 336x10°
D L |:: > I 48 s 288x10°0  £0.50
s 2.40x 2
49 COMPONENT arm = Arm() 2 leaxiee ..
50 AT (0,0,0) ABSOLUTE g 1aix
N 51 > 80510 000 | I
0.00x —_— —= —
62  COMPONENT source = Source_simple( 0 20 56 58 60 62 64 0.05 0.10 0.15 020 025 0.30
53 radius = 0.02, disf X position [cm) Wavelength [AA] Radius [m]
54 lambda0 = lambda, dlambda = dlambda, flux = 1e8) PSD monitor radial average PSD monitor radial sum PSD monitor radial average
:g AT (0, 0, 0) RELATIVE arm 2 200000
57  COMPONENT colll = Slit( z 3 |
58 radius = 0.005) €10 100000 4 |
59 AT (0, 0, 3) RELATIVE arm g
60 o L “
66; COMPONAENTHC?"Z:SM( 0.05 010 0.15 0.20 0.25 0.30 0.05 0.10 0.15 0.20 0.25 0.30 0.05 0.10 0.15 0.20 0.25 0.30
& A'T"“("g“sﬂ’ﬁﬂ) ;CEELTWE Radius m] Radius [m] Radius [m]
arm
64
65  COMPONENT sample_position = Arm() ® Log Console *
66 AT (0,0,0.2) RELATIVE coll2 v
- 67
e b for s hones | 68  COMPONENT Sample_in = PSD_monitor (xwidth=0.02,yheight=0.02, filent c
RQ__ATINN.0) RELATIVE PREVIOLIS Simple oM@

Peter Willendrup, DTU Physics and ESS DMSC
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McStas

u ] Q1
neutron scattering instruments, V.E. 2
) .
p— ... in .py / Jupyter notebooks
McStas =~ using McStasscript
( i NS2.instr Open.. = Edit e M@ © 0 + @
Run-times of “small” s TG L L S o o 0%
problems are often done in [t it e . ¢ [Fermen T N.
seconds to minutes, but you e ' ] S e 2

onents are (C) their authors, see component headers.

ponent library: McStas-3.3, built Mar. 30, 2023

may also use a
“bigger hammer” if needed...

\_

Instrument: templateSANS2.instr

eoe templateSANS2_20230618_106601

Work in GUI or fav.
editor using DSL or ...

Code generation

DSL————— |SOC

.

>ress ' for app shortcuts. | 68

* %Parameters
*lambda:  [AA] Mean wavelength of neutrons
*dlambda:  [AA

g in scatter

DEFINE INSTRUMENT templateSANS2(lambda=

USERVARS %{
int was_scattered;
%}

TRACE

COMPONENT a1 = Progress_bar()
AT (0,0,0) ABSOLUTE

COMPONENT arm = Arm()
AT (0, 0, 0) ABSOLUTE

COMPONENT source = Source_simple(
radius = 0.02, dis!
lambda0 = lambda, dlambda =

AT (0, 0, 0) RELATIVE arm

lambda, flux = 1e8)

COMPONENT coll1 = Slit(
radius = 0.005)
AT (0, 0, 3) RELATIVE arm

COMPONENT coll2 = Slit(
radius = 0.005)
AT (0, 0, 6) RELATIVE arm

COMPONENT sample_position = Arm()
AT (0,0,0.2) RELATIVE coll2

COMPONENT Sample_in = PSD_monitor(xwidth=
ATIN.0.0) RELATIVE PREVIOLIS

02,yheight=0.02, fileni

Last Modified

Bl « (R templateSAN. aminute ago

| templateSAN. aminute ago
[ templateSAN... a minute ago
& Log Console x
Simple oM@

# Comp instance source,
source =

source. radius =
source.yheight =
source.xwidth
source.dist =
source. focus_xw
source. focus_yh =
source.E@ ‘e
source.dE = '0'
source. lambda®
source.dlambda

'0.02'
L]

‘e.o1'
'0.01'

*lambda’
‘dlambda’

placement and parameters
instr.add_component('source', 'Source_simple', AT=['0', '0',

source. flux =
source.gauss =

'le8’
Y

'0'], AT_RELATIVE='arm', ROTATED=['0.0',

source.target_index = '+ 1'

# Comp instance colll, placement and parameters

colll = instr.add_component('colll’, 'Slit', AT=['0", '3'], AT_RELATIVE='arm', ROTATED=['0.0', '0.0',

colll.xmin = 'UNSET'
colll.xmax = 'UNSET'
colll.ymin = 'UNSET'
colll.ymax = 'UNSET'
colll.radius = '0.005"
colll.xwidth = 'UNSET'

colll.yheight = 'UNSET'

# Overview plot:

ms.make_sub_plot(data)

PSD monitor PSD monitor PSD monitor
4.68x 4
— i98x 3 =
g 384 x § 3 [
c 312x s 2 e
H 260x H H
£ 308x10 £ i g 0
g 1osxit & 8 g
- 104x £ 20 2 £ 20
000x o
-05 05 10 -20 0 -20 0 20
X position [cm] X position [cm] X position [cm]
PSD monitor Wavelength monitor PSD monitor radial sum
— '; 5 x 0.75
5 336x10°
A 288 X100 Z050
§ 230100 2
2 144 £025
g 960
> 2
e 0.00 — — ) . ] N\ S
0 56 58 60 62 64 005 010 015 020 025 0.30
X position [cm] Wavelength [AA] Radius (m]
PSD monitor radial average PSD monitor radial sum PSD monitor radial average
2 200000
z £ |
€10 100000 1|
= \

Radius [m]

Peter Willendrup, DTU Physics and ESS DMSC

0.05 010 0.15 0.20 0.25 0.30

0.05 010 0.5 0.20 0.25 0.30
Radius [m]

0.05 0.10 0.15 020 025 0.30
Radius [m)
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Very portable. 1...N CPU’s via MPI

7 e

+ NVIDIA GPU’s

RTX 3080

D

Work in GUI or fav.
editor using DSL or ...

Code generation

DSL————— |SOC

>ress ' for app shortcuts.

mcgui-py
NS2.instr
0, 2023)
nal Laboratory, 1997-2023
2019

ponent headers.

. 30,2023

Peter Willendrup, DTU Physics and ESS DMSC

Docs

templateSANS2_20230618_106601

Open...

25T
i M
T

Stas: simulation toolki
scattering instr

Plot

Edit

/pygen/SANS/t

%Parameters
lambda:  [AA] Meai
dlambda:  [AA

AL O,

Big example suite:
~252 instrument examples

‘Spivecho B scan dependence of wavelength

wavelength of neutrons
length spread of neutrons

nt scattering in

—
colll = instr.add_component(‘colll’, 'Slit", AT=["0",

colll.xmin = 'UNSET'
colll.xmax = 'UNSET'
colll.ymin = 'UNSET'
colll.ymax = 'UNSET'
colll.radius = '0.005"
colll.xwidth = 'UNSET'
colll.yheight = 'UNSET'

# Overview plot:
ms.make_sub_plot(data)

38  DEFINE INSTRUMENT templateSANS2(lambda=6, dlambdax=!

40  USERVARS %({

int was_scattered;

42 %

44  TRACE

46  COMPONENT a1 = Progress_bar()

AT (0,0,0) ABSOLUTE

49  COMPONENT arm = Arm()

652 COMPONENT source = Source_simple(
, focus_xw = 0.01, focus_yh
lambda0 = lambda, dlambda = dlambda, flux = 1e8)

AT (0, 0, 0) ABSOLUTE

radius = 0.02, dis!

AT (0, 0, 0) RELATIVE arm

57  COMPONENT coll1 = Slit(

radius = 0.005)
AT (0, 0, 3) RELATIVE arm

61  COMPONENT coll2 = Slit(

65  COMPONENT sample_position = Arm()

66 A

68  COMPONENT Sample_in = PSD_monitor(xwidth=
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Very portable. 1...N CPU’s via MPI
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* Open Source (GPLv3)

* Good user support

direct interfaces or MCPL

etc.

Iz

z
Windows

McStas: simulation toolki

scattering instr

mcgui-py
D Run... Plot
NS2.instr Open... Edit
0, 2023)
nal Laboratory, 1997-2023
2019

ponent headers.

. 30,2023

* “Large” user community, “accepted” code, many user contrib.

* Interconnects with e.g. MCNP(x), Geant4, OpenMC, Vitess via
* May use built-in material models or use e.g. NCrystal, SASmodels

* Generates NeXus/HDF that loads in Mantid

*Made with the “instrument scientist” in mind

McStas G P L ‘ \
Free Software

H\ 6
Free as in Freedom

Big example suite:
~252 mstrument examples

colll.radius = '0.005"
colll.xwidth = 'UNSET'
colll.yheight = 'UNSET'
# Ove w plo:

ms.make ub_plo t(d ta)

Hlambda=0.05, =150,

ey

Fy o umremmre
3

aaaaaa
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& Log Console X
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Peter Willendrup, DTU Physics and ESS DMSC
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colll = t dd ponent('colll’, 'Slit", AT=['0", '@', '3"], AT_RELATIVE='arm
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colll.ymax = 'UNSET'
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McStas: simulation toolkit for
neutron scattering instruments, virtual experiments

Sample -environments

Nvidia GPUs

McStas

ﬁcStas supports MPI and from 3.x

o + <2 NVIDIA.

108
~600 F

N

Y

- 2 orders of magnitude speedup.

Qx'l'esla V100 vs 1 Intel Xeon coﬁ

N

(Detectors

In most cases ideal, but:
* Easy to add point-spread fct.
* He3 model included

C Hooks to e.g. Geant4 via MCPL

7

McStas

Models instruments at reactors or
spallation sources

(Needs source term from e.g. MCNP or OpenMC.)

~

J

Peter Willendrup, DTU Physics and ESS DMSC

/| Scientific model-samples S e
Includes relevant models for ‘all’ : ‘ w g4
scattering disciplines, e.g. SANS, imaging, s
reflectometry, pwd+sx diffraction, spectroscopy ™

Very complete
suite of neutron-
optical devices
and models.

(And “rolling your own” for any type of
“component” is straightforward.)

Includes library of neutron moderators at existing and future facilities.




DTU ’/;:,\\\\ Maximum performance indication on NVIDIA A100 (Ampere)

oo Vi\ S)) saron ® ©o Figure 1
> File Edit View Insert Tools Desktop Window Help N
o - ek, =1 .
Idealised instrument — & & © & [0 E K [E Maximal speedup: ~1000
with source and monitor .
only - i.e. without any 10° el L X
use of the ABSORB Earlier dataset from V100 ~600
macro.
Xeon Gold 6226R @ 2.90GHz 1 03
S 10x Xeon Gold 6226R @ 2.90GHz E
(Good indication ) NVIDIA A100 GPU ~600t ISR S —A
of maximal speedup 10 NVIDIA V100 GPU -
achievable ) X  GPU A100 speedup: 994.2645

Execution speedups
renormalised to wall-
clock of single-core

gcc standard simulation,

A100 run can be ~
1000 times faster

100;———\//:/// than a single-
| core CPU run

Relative speedup
o

”‘.zﬂ.@;@in 10'1 5 ' : : : ' - : : ‘ ' 110 ' ' ' Older “Gamer-GPU”
‘ 10 10 10 e.g. GeForce 1030 is ~

Problem size 0.1 V100 or 0.05 A100
1. McStas intro Peter WilldPetarpVDIEW dtoyps i£8 aMVESSDMBC Physics HighNess :fu'lt‘o?gcattenng.“
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What is McStas used for?
Instrumentation ————

— : ——% e

* Planning o t
» Construction L. s
e Virtual experiments ———— a e

Data analysis
Teaching

(KU, DTU)

[INTRODUCTICN TO
THE THEORY OF

THERMAL
NEUTRON
SCATTERING
¥ J(K\ /,/ /‘/ h SN
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G.L.Squires

HighNESS International School on Thermal
Neutron Scattering Kernel Generation

Peter Willendrup, ESS DMSC & DTU Physics Highﬁess
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not that complex...
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« Check our long list of components and look inside... Most of them are quite

simple and short... Statistics:
Number of lines of code per component - 240 comps in total

RV

Guide_four_side_1Q_shells

-
o
N
T

Guide_four_side_2] shells

Isotropic_Sq#Fyide_four
olrce_Opt
r Single_crysti®!S_modera

# Lines of code (log axis)

20 40 60 80 100 120 140
Component no.

HighNESS International School on Thermal

. . e/
Peter Willendrup, ESS DMSC & DTU Physics nghNeSS Neutron Scattering Kernel Generation
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Writing new comps or understanding existing is
not that complex...

« Check our long list of components and look inside... Most of them are quite

simple and short... Statistics:
Number of lines of code per component - 240 comps in total

Guide_four_side_1Q_s

Guide_four_side_2 si

* 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 librar

Hi ghNESS I nal School on Thermal

Peter Willendrup, ESS DMSC & DTU Physics nghNess o K nel Generation
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Thanks to all users, contributors, developers,

« DEMO TIME

Peter Willendrup, ESS DMSC & DTU Physics
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