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Agenda

» 4-slide McStas intro

* V 3.5.x news:
* mcstas-pygen
« Easy access to data interpretation
* New 3D visualisation
» Test tools
* mcstas-antlr
« Conda-forge packaging / shorter release cycle
* GPU hackathon in FZJ
» Enriched NeXus, use in ESS data pipeline work

* Thanks / funding

Peter Willendrup, DTU Physics and ESS DMSC Advanced computer simulations methods for neutron scattering

instruments 2025
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McStas Introduction

 Flexible, general simulation utility for neutron scattering experiments.

Open Source

« Original design for Monte carlo Simulation of triple axis spectrometers ‘G”“ o " %@

eoe M- < g @ mestas.org ©

» Developed at DTU Physics, ILL, PSI, Uni CPH, ESS DMSC R

h + ©

MCStas - srearenycesmisionpasage . A i e 5 O T ot

McStas McStas - A neutron ray-trace simulation package
° V 1 O by K N ie Isen & K Lefma n n (1 998) RI SQ { 1 ;;\::’ | hEAcgta |:n%elrller.altoolforsimulaﬁng neutron scattering i and i Itis actively by DTU Physics, NBI KU,
= @ McSta. .

» Currently ~6 people on joint McStas-McXtrace team Q

MC*X”““ but only 2 full time, based at ESS DMSC / DTU i e 5 et i

September 17th, 2024: Try the new version in a binder - no installation required
UJE gt .9 Here you may access a web-desktop with McStas and McXtrace:
McStas
ﬂ—» Project website at S—
W6 .. Al mcstas-users@mcstas.org mailinglist
e http://www.mcstas.org

Peter Willendrup, DTU Physics and ESS DMSC Advanced computer simulations methods for neutron scattering

instruments 2025
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McXtrace - since jan 2009 similar for X-rays
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McXtrace ) ) . DTU
Mm McXtrace - An X-ray ray-trace simulation package SULEIL ==

McXtrace

— McXtrace - Monte Carlo Xray Tracing, is a joint venture by

Project Partners
Project People

= == SULEIL

Download

Components SYNCHROTRON

D tati

pacumentation Mestas

C d 0 .

W(:Ir: m((.?i?Hf:b)_ Our code is based on technology from

Tutoria

Mailing list Code repository (shared with 'McStas') is located at github.com/McStasMcXtrace mcxtrace-users@mcxtrace.org

Links For information on our progress, please subscribe to our user mailinglist.. mallmg“St

Search + To download the latest release: download area

Code-reposito ¢ For installation instruqtions D

(GitHub) ° MeXirace 3.5.1installation _ Project website at

« For a quick list of the available commands: commands

Report bugs

(GitHub) http://www.mcxtrace.org
McXtrace Recent McXtrace News

Original consortium
.e @.@ o | RiseOTU DTU

Funding from NABIIT, DSF ¢ and the above parties.

Migrating from McXtrace 1.x to 3.x? - Use the wiki-based guides

"

September 17th, 2024: Try the new version in a binder - no installation required

Here you may access a web-desktop with McStas and McXtrace:

® Synergy, knowledge transfer, shared infrastructure, repo etc.

Advanced computer simulations methods for neutron scattering
instruments 2025

Peter Willendrup, DTU Physics and ESS DMSC
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DTU@MM McStas: simulation toolkit for
= “* neutron scattering instruments, virtual experlments

f | / Sample-environments - Wt at 4 facility
5 Unlon subsystem - ~
2020: McStas 3.0 with éupport for LS B '
MPI and multiple GPUs
McStas
4@_, + & nVIDIA.
3
JG%OEV,A"”"A — A (

McStas 3.x acc. on NVIDIA GPUs

- 2 orders of magnitude speedup.

(1x Tesla V100 vs 1 modern
Qtel Xeon core) J

\

. McStas
Neutron moderators is where ‘@ starts

Advanced computer simulz!

Peter Willendrup, DTU Physics and ESS DMSC 4
g ¥ instruments 2025
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What is McStas used for?
Instrumentation ————

Planning

Construction

Virtual experiments —
Data analysis

 Teaching
(KU, DTU)

Counts in 25 minutes
.

| SOt 1, Ol oy

:
»

8
8
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[INTRODUCTICN TO
THE THEORY OF

THERMAL
NEUTRON
SCATTERING

G.L. Squires

Peter Willendrup, DTU Physics and ESS DMSC Advanced computer simulations methods for neutron scattering

instruments 2025
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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, SIMRES, MCVINE)
*Experimental line shapes are within 5%

* Absolute intensities are within 10%

*Common understanding: McStas and similar codes are reliable
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‘E. Farhi, P. Willendrup, from IN22 benchmark exp.
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——— DMC powder data
MeStas powder datd

P. Willendrup et al., Physica B, 386, (2006), 1032.

Peter Willendrup, DTU Physics and ESS DMSC

Nuclear Instruments and Methods in Physics
Research Section A: Accelerators,
Spectrometers, Detectors and Associated —

i
i

ELSEVIER

i

Equipment

Volume 1063, June 2024, 169291

Full Length Article

Verification of the McStas code using two
double axis neutron diffractometers

D. Potashnikov ® & B, A. Pesach ¢, O. Rivin ¢, 0. Ozeri ®, Z. Yungrais ¢, M. Bertelsen 9, E.N. Caspi ©

https://doi.org/10.1016/j.nima.2024.169291

Gold foil intensity measurements
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[ JCN megui-py
Instrument:
Docs Run... Plot
[User i / NS2.instr Open... Edit
Messages: eoe M p/pygen/SANS templateSANS2_20230518_105746/index.html ®© M +

fmcrun templateSANS2.instr --no-output-files —trace --ncount=300 --dir=/Users/pkwi/tmp/pygen/SANS/templateSANS2_20230518_105746
Ray index 79/299 Keeprays@  Scatter Markers @ Reset vie

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

Copyright (C) DTU Physics and Risoe National Laboratory, 1997-2023
Additions (C) Institut Laue Langevin, 2003-2019 Previous
All rights reserved Show BB @

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

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

Instrument: templateSANS2.instr

for

— " neutron scattering instruments, V.E.

To: Inst...un

= File Edit View Run Kernel Tabs

s EENlc : c

[ 3]
o -/

Name - Last Modified

A templateSAl a minute ago

7257 %parameters -

26  *lambda:  [AA] Mean wavelength of neutrons

templateSANS2_20230518_105601 *dlambda:  [AA] Wavelength spread of neutrons
. [AA] Radius of scattering hard spheres
*PH 1] Particle volume fraction
* Delta_Rho: [cm”~-2] Scattering length den
*frac_dir:  [1] Fraction of statistics for direct beam
* frac_inc 1) Fraction of statistics for incoherent scattering in sc:
* %Link

End

DEFINE INSTRUMENT templateSANS2(lambda=6, dlambda=0.05, =150, PHi=1e-3, Delta_Rho=6e10, frac_dir=0.03, frac_inc=0.01)
USERVARS %{

int was_scattered;
%}

TRACE

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

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

COMPONENT source = Source_simple(
radius = 0.02, dist = 6, focus_xw = 0.01, focus_yh = 0.01,
lambda0 = lambda, dlambda = dlambda, flux = 1e8)
AT (0, 0, 0) RELATIVE arm

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

Work in GUI or fav.
editor using DSL or

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 N 0) RELATIVE PREVIOLIS

02,yheight=0.02, filename="SamplePos" restore_neutron=1)

» | templateSAN... aminute ago
O templateSAN... aminute ago
{
& Log Console X

Peter Willendrup, DTU Physics and ESS DMSC

Simple oM@

Forums scrapingjs eBay

in .py / Jupyter notebooks
using McStasscript

© M + O

Help

Lastbiler Ima...ures : Page 3 go Modelb...ing Nielsen nen.d o ler Danske jernba. lang_code=DK
[%] templateSANS2_generated ® = + %
Markdown Python 3 (ipykernel) O
-]

# Comp instance source, placement and parameters
source = instr.add_component('source’, 'Source_simple', AT=['0', '@', '@'], AT_RELATIVE='arm', ROTATED=['0.0',

source. radius ‘e.02"'
source.yheight
source.xwidth = '0

source.dist
source. focus_xw = '0.01'
source. focus_yh = '0.01'
source.EQ = '0'

source.dE = '0"
source.lambda0 = 'lambda’
source.dlambda = 'dlambda’
source.flux = 'le8'
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', 'O.

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)
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New stuff in series 3.5.x

e Common release and versioning for McStas & McXtrace - n
- We are now on conda-forge!

e Forms support basis for Windows, macOS and non-De
- Lots of work from SOLEIL toward official Debian packag
- CI (GitHub + conda) in place
e Usability:

e One-click transfer to McStasScript/Jupyter

|Users/peterwillendrup/ILL_IN5_Mantid/ILL_IN5_Mantid_20240921_083303

pthynidt
oA o o

N
T

| i i
0.01618 0.01620 0.01622 0.01624 0.01626 0.01628 10000
TOF [s] List of neutron events

)

@

mcgui-py

Instrument:

McStas

Pylab Halt
o ’ [Users/peterwillendrup/ILL_IN5_Mantid/ILL_IN5_Mantid.instr Docs Open Edit

Messages:

scattered were transmitted because scattering conditions
WARNING could not be satisfied after 100 tries.
Isotropic_Sqw: sampleMantid: Scattering fraction=0.432509 of incoming intensity
Absorption fraction =0.460449
Single scattering intensity =4.25652e+06 (coh=4.01353e+06 inc=242997)
Multiple scattering intensity =0
INFO: Placing instr file copy ILL_IN5_Mantid.instr in dataset /Users/peterwillendrup/ILL_IN5_Mantid/
ILL_IN5_Mantid_20240921_083303
INFO: Placing generated c-code copy ILL_IN5_Mantid.c in dataset /Users/peterwillendrup/ILL_IN5_Mantid/
ILL_IN5_Mantid_20240921_083303
INFO: Running plotter mcplot-pyqgtgraph on dataset /Users/peterwillendrup/ILL_IN5_Mantid/ILL_IN5_Mantid_20240921_083303

q - quit

p - save png

s - save svg

| - log toggle

t - textinfo toggle
[ - cycle colormap
F1/h - help

F5 - replot

click - display subplot

right-click/b - back

Meta + click - sweep monitors
X - expand subplots
Active colormap: jet

£
c
L2
3
3
2
>

0

Longitude [deg] X position [m]

0.0212 0.0214

Press 'h' for app shortcuts. Mode: lin. Plot 3/5: Intensity Angle Position Monitor (Banana) [out] per bin.

Running simulation ...

Classic McStas/McXtrace data rep. via ‘mcplot’

Advanced computer simulations methods for neutron scattering

instruments 2025
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New stuff in series 3.5.x

[ NCN ) mcgui-py

Instrument:

e Common release and versioning for McStas & McXtrace - no| McStas
- We are now on conda-forge!

e Forms support basis for Windows, macOS and non-Debi
- Lots of work from SOLEIL toward official Debian package! "=

- CI (GitHub + conda) in place
e Usability:
- One-click transfer to McStasScript/Jupyter

=}

Settings  Help

c [Z Launcher

eoe [ - (<

File Edit View Run Kernel Tabs
*
I Filter files by name Q
-/
Name - Modified
@8 ILL_IN5_Mantid... 10m ago
@8 ILL_IN5_Mantid... 10m ago
@8 |LL_IN5_Mantid... 9m ago
@8 ILL_IN5_Mantid... 6m ago
@8 ILL_IN5_Mantid... 6s ago
8 ILL_IN5_Mantid... 7m ago
@8 ILL_IN5_Mantid... 6m ago
@8 |LL_IN5_Mantid.... 11m ago
O ILL_IN5_Mantid... 10s ago
O ILL_IN5_Mantid... 11s ago

o [A] ILL_IN5_Mantid... 20s ago
[ ILL_IN5_Mantid... 6s ago
[A] ILL_IN5_Mantid... 5m ago
[ ILL_IN5_Mantid... 5m ago
[ ILL_IN5_Mantid.c 10m ago
[ ILL_IN5_Mantid.... 4d ago
[ ILL_IN5_Mantid.... 9m ago
[ ILL_IN5_Mantid.... 9m ago

A ¥

localhost

X | A ILL_IN5_Mantid_generatec® | +

B + X DO [0 » = C » Markdown v

Absorption fraction =0.460403
Single scattering intensity =4.25106e+06 (coh=4.01133e+06 inc=239731)

Multiple scattering intensity =0

¢ M

Python 3 (ipykernel) O =

INFO: Placing instr file copy ILL_IN5_Mantid_generated.instr in dataset /Users/peterwillendrup/ILL_IN5_
Mantid/ILL_IN5_Mantid_generated_0
INFO: Placing generated c-code copy ILL_IN5_Mantid_generated.c in dataset /Users/peterwillendrup/ILL_IN
5_Mantid/ILL_IN5_Mantid_generated_0

# Overview plot:
ms.make_sub_plot(data)

Skipped plotting nD_Mantid_0 as it contains event data.

A

o ¢ v 2

=]

Y position [m]
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H ILL_IN5_Mantid_20240921_083303
. @)rsnx _INS_Mantid_ -

Halt

/Users/peterwillendrup/ILL_IN5_Mantid/ILL_IN5_Ma Docs Open Edit

scattered were trans
WARNING could
Isotropic_Squ

ecause scattering conditions
satisfied after 100 tries.

pleMantid: Scattering fraction=0.432509 of incoming intensity

sorption fraction =0.460449

Single scattering intensity =4.25652e+06 (coh=4.01353e+06 inc=242997)

Multiple scattering intensity =0

INFO: Placing instr file copy ILL_IN5_Mantid.instr in dataset /Users/peterwillendrup/ILL_IN5_Mantid/|

INFO: Placing generated c-code copy ILL_IN5_Mantid.c in dataset /Users/peterwillendrup/ILL_IN5_Mantid/
ILL_IN5_Mantid_20240921_083303
INFO: Running plotter mcplot-pyqgtgraph on dataset /Users/peterwillendrup/ILL_IN5_Mantid/ILL_IN5 jMantid_20240921_083303

kS q - quit
p - save png

&) s - save svg

d later ;0 g

t - textinfo toggle
c - cycle colormap
F1/h - help v
F5 - replot
click - display subplot ® O @ peterwillendrup — ILL_IN5_Mantid_1CQVX.command — python3.10 « |
right-click/b - back Last login: Sat Sep 21 08:16:44 on ttyseee
Meta + click - sweep monitors
X - expand subplots The default interactive shell is now zsh.

Active colormap: jet To update your account to use zsh, please run ‘chsh -s /bin/zsh’.

For more details, please visit https://support.apple.com/kb/HT208050.
/Users/peterwillendrup/ILL_IN5_Mantid/ILL_IN5_Mantid_1CQVX.command ; exit;
CIN-969631:~ peterwillendrup$ /Users/peterwillendrup/ILL_IN5_Mantid/ILL_INE
id_1CQVX.command ; exit;

Info: 'PSD_Detector' is a contributed component.

B o o B B B o 18 B G B T R BN R e i B R B R ]

Running simulation ...

111 WARNING: Your instrument file uses an input-parameter named !!!
1 "lambda" - which is a reserved word in Python AR

111 As a workaround the variable has been named "Lambda" in [N
4 11! TNe ouTpuT PyTnon SCI1pT. [N
111 PLEASE consider renaming lambda->Lambda in the .instr file !!!
VBT R O R B R B T A B R D] B B O] B e BB ]
CFLAGS=
[jupytext] Reading ILL_IN5_Mantid_generated.py in format py
[jupytext] Writing ILL_IN5_Mantid_generated.ipynb

for neutron scatteri




e Common release and versioning for McStas & McXtrace - no more
We are now on conda-forge!

e Forms support basis for Windows, macOS and non-Debian Li Y=
Lots of work from SOLEIL toward official Debian packages
Cl (GitHub + conda) in place

Usability:

New stuff in series

e One-click transfer to McStasScript/Jupyter

- Easy access to NeXus output through e.g. nexpy or silx

( JCN ]
NeXus Data
& mccode
entry1
data
duration
end_time
instrument
components
Chopper0
Chopper1
Chopper2
Chopper3
Chopper4d
Chopper5
Chopperé
Collimator
Cp_0
Det_PSD
Position
Rotation
output
in5det_dat

X_positio...
Y_positio...

data
errors
ncount
Det_sample_t
Guide1
Guide3
Guide21
Guide22
Guide23
Guide41
Guide42
Guide43
Guide44
Guide45
SourceTarget
arm
arm?

NeXpy v1.0.7

mccode/entryl/lnstrument/components/Det PSD/output/in5det_dat/data

McStas

o . [Users/peterwillendrup/ILL_IN5_Mantid/ILL_IN5_Mantid.instr

mcgui-py

Instrument:

3.5.x N m

ocs Open Edit

o o

Isotroplc sqw q range [0 11 775‘1] creatl

o

~ sampleMantid: Using Isotropic elastic incoherent scattering (sigma=19.672 [barns])
ic_Sqgw: sampleMantid: Sample temperature not defined (T=0).
Warning Disabling detailed balance.
Isotropic_Sqw: sampleMantid: Focusing can only apply for single
scattering. Setting to order=1.
Opening input file '/Users/peterwillendrup/miniforge3/share/mcstas/resources/data/Fe.laz' (Table_Rghad_Offset)

Tahla fram fila 'Ea a7 (hlAark 1) ie 17 v 1Q [v=1:K) ~nAnctant ctan intarnnlatinn: linaar

Start simulation

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

100 later tods lambda: 4.5  dlambda: 0.05 speed: 8500
1.0
1200 ratio: 0.5 housing: Fe.laz coh: 12_YIG.laz
0.5
E 1000 inc: NULL thickness: 0 height: 0.025
S o0 800
] radius: 0.005 order: 0
o 600 i
-0.5
400 Simulation
-1.0
200
Simulation/Trace: Simulation
-5 0 McCode
X p°5't'°” (m] Output format: v NeXus [
signal  x projections  options NeXus --IDF [
Y_position_m_ 153 15151 Log | IFiip Autoplot: NeXus -c
NeXus --IDF -c r
1000000

Jupyter QtConsole 5.5.2
Python 3.10.14 | packaged by conda-forge | (main, Mar 20 2024, 12:51:49) [CL

Enables easy access to fitting etc.

Type 'copyright', 'credits' or 'license' for more information
IPython 8.24.0 -- An enhanced Interactive Python. Type '?' for help.
In [1]:

hods for neutron scattering




Y M v y o localhost
eoe [ B

Show Scatter

Show Darken

Hide PlayBack points
Rays | ’ ' ‘ ' ’

3D

w

46 48 50 2 54 56 58 40 45 50 4 55 60 65

H ILL_H5 new E

Instrument file: ILL_H5 new.instr
Number of components: 325
Command: /Users/peterwillendrup/miniforge3/bin/mcrun ILL_H5_new.instr --no-
output-files --trace=2 --ncount=1000.0 --
2 dir=/Users/peterwillendrup/ILL_H5_new/ILL_H5 new_20240921_084646 --no- E
output-files lambda=5 dlambda=4.5 ThALES lambda=4.2 WASP_lambda=6.3
D16_lambda=5.6 SADAM_lambda=4.4 IN15_lambda=6.5 D22_lambda=4.5
D22_collimation=2 ThALES_sample=Rb_liq_coh.sqw
WASP_sample=Rb_liq_coh.sqw D16_sample=H20 liq.qSq
SADAM_sample=SiO2_quartza.laz D22_sample=H20_liq.qSq ThALES_RMV=-1
D16_RMV=-1 SADAM_RMV=-1 ThALES_RMH=-1

: 3 Number of rays: 1000
\ rays maximum velocity: 7877.657166649284
X3 rays minimum velocity: 416.7474406122203

X —4 Export Instrument JSSON Export Rays JSON

Import JSON by dragging and dropping the file anywhere on the page

S,

o
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python/ANTl_R4 COde— SOURCE

e Common reles

- We are now ¢ generator mcstas-antlr
® Forms su ' —— from G S Tucker.
° Lots Of Work | ref user: pkwi
. i o s ANTLR mpi x_16_1e7_Linux_1¢7 ANTLR-openacd X 7 Linux
Cl (GitHub + e e et et wainnf iNStall from e.g. conda-forge
e Usabili ty: CPU: Tatal(R) Xoun(y cpy | CPU: Intel®) Xeon(®) CPUEs. | PV NGO X ) CPU ES.
e One-click E5-4627 v2 @ 3.30GHz 462772 o 06z GPU: NVIDIA 330GHz
20250704, 0133_05 20250704_0941_04 20250704 Want to know more? Talk to  [osras

e Easy acci
e 3D rende
mctest / mcvi

(base) laptop:~ ug
loading system co
Output of test wi
ncount is: le7

mpi count is: 10
Testing: 3.5.32

Finding instrument
Copying instrument

Compiling instrume
BNL_H8
BNL_H8_simple

Running tests..
BNL_H8
BNL_H8_simple
(base) laptop:~ user$ mcviewtest

BNL_HS8

BNL_HS8_simple

’h8_tcst_1egacy

Test_FZP_simple

‘Vin_v:st

’Vout_test

ESS_BEER_MCPL

ESS_IN5_reprate

ESS_Testbeamline_HZB_V20

ESS_butterfly_Guide_curved_test

ESS_butterfly MCPL._test

ESS_butterfly_test

ESS_butterfly_tfocus_ NOFOCUS_test

ESS_butterfly_tfocus_test

C:6.97 s/R:4.06 s
1=9.6e-10 (97 %)

C:6.36 s/R:3.24 s
I=1e-09 (105%)

C:6.89 s

C:4.77 s/R:3.68 s
I=1.5e-05 (100%)

C:i4.28s
C:593s

C:10.57 s/R:3.66 s
I=1.5e+02 (109%)

C:9.38 s/R:4.78 s
I=1.2e+10 (100%)

C:15.82 s/R:12.08 s
I=1.2¢+08 (100%)

C:10.32 s/R:6.65 s
I=4.4e+11 (101%)

C:10.50 s

C:9.17 s/R:448 s
I=2.7e+11 (101%)

C:9.15 s/R:4.63 s
I=1.5¢+08 (102%)

C:9.18 s/R:3.67 s
I=1.5¢+08 (99%)

C:64.90 s/R:4.04 s
1=9.6e-10 (97%)

C:5527 s/R:3.22 s
I=1e-09 (105%)

C:63.21s

C:33.91 s/R:3.68 s
I=1.5e-05 (100%)

C:3257s
C:3851s

C:96.94 s/R:3.65 s
I=1.5e+02 (109%)

C:88.52 s/R:4.83 s
I=1.2¢+10 (100%)

C:116.16 s/R:12.03 s
1=1.2¢+08 (100%)

C:88.11 s/R:6.72 s
I=4.4e+11 (101%)

C:92.51s

C:59.83 s/R:4.49 s
1=2.7e+11 (101%)

C:58.49 s/R:4.83 s
I=1.5¢+08 (102%)

C:59.97 s/R:3.70 s
1=1.5¢+08 (99%)

Open “https://new-nightly.mcstas.org/todays-datafiles/McStas_8GPU_openacc_1e7_Linux_1e7/h8_test_legacy/” in a new tab

Peter Willendrup, DTU Physics and ESS DMSC

Advanced computer simulations m
instruments 2025

C:73.14 s/R:6.81
1=9.6e-10 (97%)

C:63.90 s/R:2.06
1=8.9¢-10 (91%)

C:7339s C:36.62s C:7.60 s

C:5.33 s/R:3.58 s
I=1.5¢-05 (100%)

C:34.57 s/R:2.11 s
I=1.5¢-05 (100%)

‘ ! Compile error !
C:32.53s

C:101.98 s/R:2.31 s
I=1.5e+02 (110%)

C:111.16 s/R:3.08 s
I=1.2¢+10 (100%)

C:179.51 s/R:8.93 s
I=1.2¢+08 (101%)

C:86.79 s/R:341 s
I=1.5¢+08 (101%)

C:89.47 s/R:3.27 s
I=1.5¢+08 (99%)

ds for neutron scattering

C:16.69 s/R:2.11 s
I=1.5e-05 (100%)

C:7.83s C4.74s
C:1005 s C:6.57s

C:5045 s/R:231s
I=1.5¢+02 (110%)

C:60.67 s/R:3.09 s
I=1.2e+10 (100%)

C:117.87 s/R:8.98 s
I=1.2¢+08 (101%)
C:108.49 s/R:12.52 s C:62.07 s/R:1255 s
I=4.4e+11 (101%) I=4.4e+11 (101%)
C:11544 s C:65.35s C:11.71s

C:89.71 s/R:3.64 s C:58.12 s/R:3.64 s C:10.05 s/R:4.45 s
1=2.7e+11 (101%) 1=2.7e+11 (101%) 1=2.7e+11 (101%)
C:10.09 s/R:4.64 s
I=1.5¢+08 (102%)

C:54.23 s/R:340 s
I=1.5¢+08 (101%)

C:58.55 s/R:3.26 s
I=1.5e+08 (99%)

C:1143 s/R:3.17 s
I=1.5e+02 (109%)

C:10.40 s/R:4.74 s
I=1.2¢+10 (100%)

C:17.54 s/R:6.22 s
I=1.2¢+08 (100%)

C:11.42 s/R:6.59 s
I=4.4e+11 (101%)

C:10.04 s/R:3.59 s
I=1.5e+08 (99%)

13



New stuff in series 3.5.x DTU@::’:&:%

Common release and versioning for McStas & McXtrace - no more 2.x and 1.x W'{
We are now on conda-forge! o
e Forms support basis for Windows, macOS and non-Debian Linux ,.
Lots of work from SOLEIL toward official Debian packages | @
Cl (GitHub + conda) in place P N
ilitv: CONDA-FORGE .
Usability: deblan

e One-click transfer to McStasScript/Jupyter
e Easy access to NeXus output through e.g. nexpy or silx
e 3D rendering modernised
mctest / mcviewtest tools
Various component / instr contributions, some presented later today in afternoon session!

Peter Willendrup, DTU Physics and ESS DMSC Advanced computer simulations methods for neutron scattering

instruments 2025



New stuff in series 3.5.x

Common release and versioning for McStas & McXtrace - no more 2.x and 1.x
We are now on conda-forge!
e Forms support basis for Windows, macOS and non-Debian Linux
Lots of work from SOLEIL toward official Debian packages
Cl (GitHub + conda) in place
Usability:
e One-click transfer to McStasScript/Jupyter
e Fasy access to NeXus output through e.g. nexpy or silx
e 3D rendering modernised
mctest / mcviewtest tools
Various component / instr contributions, some presented later today in afternoon session!

EUROPEAN
SPALLATION
SOURCE

LOTS of work on many layers + infrastructure -> solid basis for future work: w
e Used for preparing the ESS data pipeline
e More emphasis on “in-experiment” and data-analysis features
e Further modernisation 1 Y

oot CONDA-FORGE
roject:

e Historical “yearly release” -> release often, release early mode(conda-forge is the basis)
PR-only, “production grade™ main branch

Plan to extend McStas/McXtrace collaboration

Even more emphasis on testing at different levels

Peter Willendrup, DTU Physics and ESS DMSC Advanced computer simulations methods for neutron scattering

instruments 2025



Moving towards full Linux/macOS/Windows support

Whole stack at conda-forge @

Modelling group

McStas [WcstasScript |

P =
A
o McXtrace | I-mccode-antlr | nexusformat

1
MCPL —-— e

T ne
i agcode |/ _ I

[ simplebuild || 6 Geant4

[ /
/ /
|| /
f /
[/
“‘ /
/

|
|

Community

|

@ Many community conda
pkgs facilitated or maintained

by our group

Same conda-based
deployment strategy
for VISA

Modelling Group / “McCode++”



F/J Hackathon in April

McStas McXtrace
New KU-DTU-ESS CS student in spring 26

to continue work
N e M

Profller Output After restructure cogen “arrays of struct” -> “struct with arrays”.

“Reference” / monolithic kernel - 1€10 / 5 launches x2e9 “Struct of arrays” / monolithic kernel - 110 / 10k launches x1e6

impl.nsys-rep struct_of_arrays.nsys-rep X ct1 X ref_implnsys-rep X EUICEEELEVENETENEN
Peter Willendrup = Timeline View
DTU / ESS DMSC

Got better at profiling @

Overall extra x2 achieved
New ideas for added parallelism

Team

+ CPU (288)

Running REF SOA (GH200) | SPEEDUP ot | rontErm
Tear_ ILL_H22 : 228.15 98.16 2.32 1488.62
PSI_DMC . 34.56 9.56 3.61 56
Test_SX : 34.47 105.3977 0.32
: Test_SX_ 2 :33.97 106.18 0.31
OpenACC @it Test_SX 3 : 33.98 104.16 0.33
Test_SX_ 4 : 9.81 6.33 1.54 32
Test_SX_ 5 : 9.94 6.04 1.64
Test_SX_ 6 : 9.95 6.05 1.64
Tomography : 428.37 619.55 0.69
mini . 3.07 4.88 Too short 7.3
templateNMX - 1690.99 1544.63 1.09

Modelling Group / “McCode++” 17




[ ] [ ] NeXpy v1.0.10

NeXus Data
DTU 8 mccode
\ EUROPEAN

SPALLATION entry1
SOURCE data

mccode/entryl/data/Structure_dat/data

instrument
components
]
‘ ‘ , , 0000_Origin
iICNer NeAUS Torma
0002_PortOrig
0003_sourceMantid

0004_MonolithGuide
0005_armCurvedGuide

All component AT / ROTATED data 0007 Curvedouide?
0008_CurvedGuide3
0009_CurvedGuide4

0010_CurvedGuide5
0011_CurvedGuide6

[
x [m]

1072

» All component param=value info 0012 CurvedGuide?
(currently as text from instr file) e e
0016_CurvedGuide11

. . 01U ess ) o, U

« Monitor_nD geometry data included = k- f

“Hooking up to ESS data pipeline” st @
Peter Willendrup'.2, Mads Bertelsen2, Gregory S. Tucker? :

1Technical University of Denmark, Physics Department
2European Spallation Source ERIC, Data Management and Software Center

Monitor_nD binning / pixellation arrays

From McStas instrument

¥ MostasToX design to commissioning tool
fﬁmf [@ﬁ} SCIipp Preparing to operate the ESS instruments

% @ + IDS group

Peter Willendrup, DTU Physics and ESS DMSC T e . . Commissioning of Neutron Scattering Instrumentation - Open Session |




PW: Torben R. Nielsen:

McStas collaboration|uveses
2002- * solution
: for connection with
Thanks and acknowledd kim Le Custod,a_?, i
L . community -
Kristian Nielsen : reduction,
égr:?gg - carftgke(;, work on SASmodel
, sustaine M - :
S%ténpﬁt ;rigin;ts “‘powel workforce. Esben Klinkby . B integration
PHYSCSTS, super Mcnp-hooks, \ | Gregory Tucker

(Incl. Kim & Henrik)
architect behind

“internals” and K i
LeX-Yacc gram. NOOKUp, recen
syntax / code-

-0 |PIUS MANY Oothers among

- Thomas Kittelmann
—

! ___—the user community at Neutron- s

MCPL particle list

KU studzasiiote  p¥e Support for scatter-logger

SECUrp ISl NSWCOMErs ESS event-formation

Format and

Next gonration” faC| \ i es, stu d ents etc

contributed adv.

ToTpoTTo
and “in” McStas: McXtrace. Grammar ext. '
o+ lots more * | advanced comps. Johan Brinch
guide_bot and | + lots more Transfer to CMake
Union systems. Leftfor 1 Now works 1st round of .py
QPH Atomics | mainly on tools
in 2022. | McXtrace.




DTU @ suroscan
z SOURCE < ‘k\

= MainMcStas 3 € /4
F u n d i n g s o u rces Qe PROGRAMME SEVEyggGF'{Q:,c\AA%\EIORK

During its lifetime, McStas efforts have been supported through several European Union RTD and JRA programmes,
plus several instrument development projects for facilities.

lly
llllll

European
Commission
.|

Project Program type Funding period -
XENNI RTD (EU FP4) 1996 - 2000 minpl ﬂ
Cool Neutrons RTD (EU FP4) 1998 - 2001

SCANS RTD (EU FP5) 2000 - 2004

MCNSI JRAin NMI3 (EU FP6) 2004 - 2006 IN E
MCNSI7 JRA in NMI3/FP7 (EU FP7) 2006 - 2008

NMI3-1I/FP7 outreach project JRA in NMI3/FP7 (EU FP7) 2012 - 2016

ISIS TS2 EU project Infrastructure project in (EU FP6) 2006-2009

Instrument simulations for the ESS design update |Danish in-kind project toward the ESS 2009-2012

Supporting nstrument simulations for e ESs (3% Part ofthe ESS DMSC 20142022

SINE2020 Part of WP3 and WP8 (EU H2020) 2016 - 2019

PaNOSC Part of Software and E-learning (EU H2020) 2019 - 2022 . 2hs
HighNESS Contributions to WPs 6,8,9 (EU H2020)  [2020 - 2023 H | g h N eSS
e Aeriont oot oy s [100% partofthe ESS DMSC

Peter Willendrup, DTU Physics and ESS DMSC Advanced computer simulations methods for neutron scattering

instruments 2025



