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Status - DMSC tools for BEER @

Updates since last STAP (Sept 2025)

- 3D detectors
- Day 1 configuration

- SE No implementation
Issue for BEER - Day 1 - Main software on VISA
- textured sample _ - Specific SEs (hexapod) - Instrument parameter files
ESS live data
simulation
Instrument
Science cases - Experimental files
- Powder diffraction Q2/26 - Simulated files
NICOS for BEER - Strain scan Q4/26 - Reduced files
- Texture Q3/27 - Metadata

- In-situ /operando Q4/27

Legend General features

Done Standard reduced format (stress/strain)

Work in progress
To do Training session for instrument team




Instrument simulation
McStas

Instrument Reduction

control

=

3D detectors

2 possible resolutions for each 2D panel

(3D view with Plopp / Scipp)
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(3D view with Plopp / Scipp)
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Isr;fT:LlJl;T;i%nr]t Reduction Analysis m
ECDC tools @;

CODA / NeXus files / NICOS (WIP)

= BEER in CODA (Continuous Data)

pipeline to test ECDC software (Event Formation Unit = file writing through Kafka)

- Event Formation Unit I
~ dag_publication
- Generator (Creates random detector data) escription
. . doi
- Configuration for CODA bibcex
endnote
- sample
depends_on
- instrument
name
+ slit_set 1
+oslit_set_2
+oslit_set_3
+ beer_detector_a
+ beer_detector_b
+ pscl_chopper
+ psc2_chopper
+ mca_chopper
+ fcia_chopper
+ fc2a_chopper
+ beam_monitor
+ bi_spectral_switch
+ radial_collimator_1
+ radial_collimator_2
+ linear_collimator
+ symetrie_beer_hexapod
~ neutron_prod_info
name
type
probe
+ pulse_charge
+ flat_top_current
+ fsm_machine_active
+ pulse_width
target_material
+ eryo_tt_82025_temperature
+ cryo_tt_82027_temperature
+ cryo_tt_82029_temperature
+ eryo_tt_82031_temperature
+ cryo_tt_82033_temperature
v transformations
depends_on
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Isr;fT:LlJl;T;i%nr]t Reduction Analysis m
ECDC tools @;

CODA / NeXus files / NICOS (WIP)

= BEER in CODA (Continuous Data)

pipeline to test ECDC software (Event Formation Unit = file writing through Kafka)

- Event Formation Unit I
~ dag_publication
- Generator (Creates random detector data) escription
. . doi
- Configuration for CODA bibcex
endnote
- sample
depends_on
- instrument
name
+ slit_set 1
+oslit_set_2
. +oslit_set_3
| | ESS N X f I + beer_detector_a
e us I e + beer_detector_b
+ pscl_chopper
+ psc2_chopper
+ mca_chopper
+ fcia_chopper
+ fc2a_chopper
+ beam_monitor
+ bi_spectral_switch
+ radial_collimator_1
+ radial_collimator_2
+ linear_collimator
+ symetrie_beer_hexapod
~ neutron_prod_info
name
type
probe
+ pulse_charge
+ flat_top_current
+ fsm_machine_active
+ pulse_width
target_material
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v transformations
depends_on
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Instrument
simulation

Reduction Analysis

FCDC tools

ODA / NeXus files / NICOS (WIP)

= BEER in CODA (Continuous Data)

pipeline to test ECDC software (Event Formation Unit = file writing through Kafka

Event Formation Unit

NICOS - guest at localhost:3389

Generator (Creates random detector data) g Istrument: BEERRun Til: UNKNOWN

Status:
WN Run Number: None

Configuration for CODA

- @ system

©ep
4 ot Topt/nicos data/counters © Fiewritercontrol
© Flewrterstatus

..‘"..m». w

54
(system setup)

Instrument Interaction

ki) 125001

5i
5
38

5413 cad fow comnected to Tocathost: 14669 ,
History 1254 uenmg device “BEER Unstrument ject). s
f12:50:13 e paroseters vere ot present in cache: loglevel, clasies, description, visibility, facility, fnstrument, dot, responsible, coun
34:13] crenting device.“Eva: lesperincnt ooject)
creating device -sample” (The currently vied ssple).
Some’” " hese parameters vere 1ot present In coch

vel, samples, classes, description, visibility, fatstr, unit, maxage, pollinterval,
s : these parameters were not present in cache: \oq\ne\. classes, description, visibility, proposai, propinfo, title, run title, users,
[13:34:15] creating device “FilewriterControl' (Control for the file-uriter).

4:15] creating device ‘NexusStrug
creating device ‘NexusStructure Basic' (Provides the Nexus structure
NexusStructure Basic: these paraseters were not present in cache: logievel, classes, description, visibility, nexs conti_path, area_det_collec!
54:15] NexusStructure: these parameters were not present in cache: loglevel, classes, description, visibility, alias, develas:

= ESS NeXus file

these parameters were not present in cache. loqlevel brokers, statustopic, classes, description, visibility, fatstr, unit, ma:
rokers, pool_topic, instrument topic, classes, description, visibility

ers, statustopic, config topic, classes, description, visibility

2:54:10] SciChat  : these parameters were not present in cache: loglevel, brokers, scichat topic, classes, description, visibility
54:15] conssink : these parameters were not present in cache: loglevel, classes, description, visibility, detectors, settypes
51 mons 10k

daenonsink: these parameters were not present in cache: loglevel, classes, description, visibility, detectors, settypes
P

ot present in cache: loglevel, classes, description, visibility, detectors, settypes, subdir, filenanetemplaty

WARNING: No run nusber file found at: /0pt/nicos-data/counters

= NICOS (instrument control
- BEER NICOS Server provisioned

NICOS software deployed on server

Courtesy of Dimitries Arnellos




St duct pnass > petiing g
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dla reauction @

Scipp — stack of frameworks

Multi-dimensional data arrays Neutron-scattering specific

with labelled dimensions Scipp Scippneutron

Utility for NeXus files with

, Simple tool to create time-of-flight
seamless Scipp integration Scippnexus

chopper cascade diagrams

Tool to build scientific pipelines

Plotting library

€sssans

Sciline

esspolarization -

ESS-specific technique submodules

Plopp

essdiffraction

10



Instrument Instrument

. . Analysis
simulation control y

Data reduction T — -
cipp

Notebook (5 @ ESSO

global res
output_tof.clear_output() ¢
with output_tof:

res = beer. run_and_plot_node('', pulses, vmaxmwave_max, mode_indexsindex, neutrons=l ( M
is_ready = True
recalculate_button.disabled = True
save_button.disabled = False

dot save_on_click(b):
with output_tof:
res (2] savef ig(f'BEER-TOF- (beer. sodes [ index] .caption) .pdf", formate'pdf’)
print(‘Figure saved to POF.')

select_node. observe(select_node_on_change, namesa’ index')
select_pulses.observe (pulses_on_change, namess'value')
recalculate_button.on_click(recalculate_on_click)
save_button. on_click(save_on_click)

Diagnostic tools T ot ¢ ot e
? 160] zampleposition
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Instrument Instrument :
3 : Analysis
simulation control m
Data redUCthl I Sample + . Empty ﬁ
Vanadium €SS

container

container

SC| p p Legend

11 optional

-

, , T
DlagnOSth tOOlS Mask detectors (layer, 2D area)

(
notebook from Premek available in Code Shelf
!

Normalize by monitor (1D spectrum)

Subtract empty container

Normalization by V

Plot 1D spectra as function of d or Q + theoretical peak positions

Convert to ToF

y

Save as xye ASCII file (1 file/bank)

Features
- Loader for 3D detectors (McStas)

Strip V peaks

Calculate theoretical
peak positions from cif

- CIF tools: extract peak positions from CIF using
COD reference

- Powder diffraction workflow

12



Instrument Instrument

. . Reduction
simulation control

Data analysis @

Simulation with Duplex steel — strain & microstrain analysis

= McStas simulation with 3D detector model 600
= High- and medium-resolution modes E,_mﬁ_
= PowderN sample component with duplex steel sample g
(A:F - 50:50%) g2
= 4 mm collimators, sample r5, h20 mm e , , ,
= Simulated homogenous lattice shift and RMS for microstrain | :, :: : ‘I : ; : ' I | ; ——
* Normalisation done to V sample 200, [HEERT) oo
= Full pattern fitting using FullProf - 3004 | g ntenite

Results

= Phase fraction: 50:50%

penite o1 N I I [ I | 1
' TR S . y - u — lopsleare |
0.8 1.0 1.2 1.4 1.6 1.8 2.0 2.2 2.4
Interatomic distance (&)

= Ad/d: 0.24 HR, 0.3 MR

13




Data analysis

Simulation with Duplex steel — strain & microstrain analysis

= Lattice strain from 0 to 200 ustrain with step 5]

20 pstrain

= RMS strain from 0 to 5000 ustrain with

various steps

Results

= Reduction workflow works

= Analysed data correspond the simulated one

= Lattice/micro strain error bars: 10-20 pstrain s

Instrument

Instrument

Reduction

simulation

control

Duplex high-resolution lattice strain 0 ustrain
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Duplex in high/medium-resolution mode lattice strain fitting
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Duplex in high/medium-resolution mode pstrain fitting
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Instrument Instrument

Reduction

> s g
(ess

simulation control

Data analysis

Various compositions to test normalisation

= Blind tests to verify the phase fraction evaluation = all phase fraction analysed within 2 wt.%

Unknown phase fraction alpha-Ti beta-Ti high-resolution Unknown phase fraction Inconel 718 high-resolution
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