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• Large space 

➢ sample environments 

➢ setups (e.g. polarization, grating interferometry)

• Bi-spectral extraction

• Direct line-of-sight (T0 chopper)

• Three main modes:  

➢ White beam  

➢ high flux wavelength dispersive (basic ToF)

➢ high resolution wavelength dispersive (WFM)  

ODIN 
In brief
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➢ setups (e.g. polarization, grating interferometry)

• Bi-spectral extraction

• Direct line-of-sight (T0 chopper)

• Three main modes:  

➢ White beam  

➢ high flux wavelength dispersive (basic ToF)

➢ high resolution wavelength dispersive (WFM)  

• Detectors: 

➢ Scintillator CMOS (+optional gating)

➢ LumaCam (Scintillator event mode)

➢ + Berkeley MCP in procurement

ODIN 
In brief



Results for white beam, no choppers, 2 MW
• End of guide (4.27 cm x 2.24 cm^2):

o Total intensity 2.98E10 n/s
o Average flux 3.31E9 n/s/cm^2
o See figure with comparison to earlier results, 

black curve is 2 MW (red is 5 MW for 
comparison)

• Pinhole 3.0 x 3.0 cm^2
o Total intensity 2.40E10 n/s
o Average flux 2.67E9 n/s

• Sample (center, L/D 350 with the 3.0x3.0 cm 
pinhole and 10.5 m distance)
o Peak flux in center 1x1 cm^2: 2.92E7 n/s/cm^2
o Average flux over 30x30 cm^2: 1.49E7 n/s/cm^2
o Instrument suite paper claims 1.2E9 n/s/cm^2 

at L/D 300 and 2 MW (unknown if peak or 
detector average)

ODIN 
Updated McStas results

A lot happened since last STAP and Neuwave-12 
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ODIN general status

ODIN TOWARDS ITS TG5
1224.09.25

Installed, 
In installation/storage, 
In manufacturing

NBOA:

installed

Remote handling area 

guides

BBG with BBGOA installed
In bunker guides: Installed

Choppers: 

Disc choppers: Installed

T0 chopper: bottom housing 

installed, upper part in 
manufacturing

Bunker wall 

feedthrough: 

Installed 
Out-of-bunker 

guides Installed
Heavy 

shutter:

Installed 

Cave walls:

Installed

Cave roof, beam stop ,stairs 

and railing:

Installed

Cave internal door: Installed

External door: installed

Control hutch:

Installed

Cave interior components:

Installed

MCA SAT ongoing

Other components/activities:

• CUP (ESS): Installation complete

• CEP (ESS): Installation complete

• PSS (ESS): Installation complete

• Fire detectors and fire sprinklers: Installation complete

Common shielding:

Installed
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ODIN – Update A lot happened since last STAP and Neuwave-12 

STAP April 2024

Neuwave Sep 2024



ODIN – Update A lot happened since last STAP and Neuwave-12 

Neuwave Sep 2024

Oct 2024
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Installed guides in bunker

Interface with bunker insert

•All guides were installed and aligned, but then…

-> damaged vacuum bellow

Clearances between chopper and guides: 

FOC 1 → 1,04 mm clearance 

FOC 2 → 1, 051 mm clearance 

FOC 3 → 0.45 mm clearance 

FOC 4 → 0.46 mm clearance 

FOC 5 → 0.413 mm clearance 

Requirement: Gap between neutron guides 

and chopper disks should be at least 5mm. 

ODIN – Update A lot happened since last STAP and Neuwave-12 
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ODIN – Update A lot happened since last STAP and Neuwave-12 
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•ODIN now has a fire sprinkler system… (we „need“ to have it..)

ODIN – Update A lot happened since last STAP and Neuwave-12 
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ODIN Construction – Finished



• Integration into the ESS DAQ architecture was pending for several years

• A solution has now been agreed and implemented at ESS

→ Based on EMPIR framework for neutron event reconstruction

• Despite earlier concerns, this still enables proper DAQ integration and supports analysis needs

ODIN – ToF Detetcor

STAP April 2024
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Document compilation and assessment: 
Confluence and TG5

ODIN TOWARDS ITS TG5
22

There are three categories 

of documents:

Green: TG3 documents

Orange: Operation and 

maintenance Manuals, 

Verification & Validation 

Plans

Red: FAT & SAT documents, 

Integrated test reports

They are organized and 

tracked in three Confluence 

pages with tables and FBS 

labels

24.09.25

Example: part of red documents table…
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Procedure to get documents ready for TG5

ODIN TOWARDS ITS TG5
24

Green documents:

The instrument team provided/compiled all TG3 relevant CHESS numbers and a team from ESS 

(technical reviewers and technical writers) took over the final curation and getting them released.

Orange documents: 

-The instrument team identified CHESS numbers of Operation & maintenance manual documents. 

Many of them were already released just after the individual FAT/SAT of the system by the suppliers 

(i.e. Choppers, Cave door, Sample stages, etc.)

- The instrument team identified those sub systems applicable to have a V & V plan, generated a 

document in CHESS and initiated the workflow. When it concerns technical groups (i.e. Beam 

monitors, CUP, CEP) asked for it and included in the list.

Red documents:

Same as for Orange documents, but for FAT/SAT documentation. A large number of documents have 

been reviewed and released consistently along the installation phase (2022-2025), as soon as the 

components delivered by external suppliers were FAT or SAT approved. Integrated test report shall be 

filled once the test have been performed, based on the V&V plans.

24.09.25



Documentation: Present status

ODIN TOWARDS ITS  TG 5
2524.09.25

Preliminary status table: TUM 

version…



The Integrated Tests

Thanks to Toon!! ODIN will profit from the 

work done at TBL.

= TBL

= TBL

= TBL

TBL and Bifrost as baseline (-> ODIN chopper controller different)

TBL and Bifrost as baseline



The Integrated Tests

ODIN TOWARDS ITS TG5
2724.09.25

Thanks to Toon!! ODIN will profit from the 

work done at TBL.
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Schedule: Planning of HC
Accelerator commissioning same time as ODIN commissioning!
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84 days



ToF @ ODIN: Preparing Commissioning 
A ‘demo’ experiment at IMAT

ODIN 

detector: 

‘LumaCam’

12



Example: 8mm Duplex-Stainless Steel

ToF @ ODIN: Preparing Commissioning 
A ‘demo’ experiment at IMAT

ODIN 

detector: 

‘LumaCam’

+ PE sheets

Xu et al., in preparation 12
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Summary – What is left to do?

33

Integrated Tests (next 4 weeks)

• Finalise and release 5 integrated test plans

• Perform integrated tests for:
• Detectors:

• LumaCam

• CMOS detector

• Beam Monitor

• Motion Systems:

• Stages, rotations, sample environments

• Choppers:

• Bunker 1 & Bunker 2 choppers (FOC cascade, BWC)

• Publish all test reports after execution

Other Technical Tasks

• Perform activation analysis of cave components (responsibility of ODIN; in collaboration with external company)

• Complete MCA cabling (responsibility: MCA group)

• Conduct integrated test of PSS and heavy door (responsibility: PSS group)

• Outside TG5 Scope: X-ray CT setup→ Stefanos is progressing this for readiness before BoT

Final Adjustments

• Implement minor mechanical fixes (e.g. camera breadboards)

• Fix issues with heavy door



Summary 
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Key Challenges

Administrative Burden on Instrument Team

• Frequent documentation requests from non-experts lack technical clarity

→ Time-consuming to interpret and respond

• Minor issues often overemphasised (e.g. vacuum flight tube orientation)

• Distracts from core instrument work — reporting ≠ building

Lack of Agile Decision-Making

• Critical decisions sometimes lack trust in instrument experts

• Example: TOF detector integration delayed until management backed a vendor-based solution

→ Resolved through new DH and ECDC effort — but late

Scope Transfers and Scope Creep

• Responsibilities shifted to ESS, but unclear or incomplete follow-up

• Example: Common guide shielding (signed 2018 as turnkey) never released — now reinvolves instrument 

team

• Example: €5k CR raised just to connect heat exchanger hoses

Software and Interface Integration

• Many systems depend on DMSC, but deliverables and timeline no 100% clear (not under IDS control)

• No early testable outputs on real data so far – but work started now -> See Soeren presentation

• DMSC's remote location complicates integration



Summary 
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What’s Working Well

Empowered Instrument Teams

Science Management increasingly supports and trusts instrument teams

→ Clearer ownership and direction

Slow but Steady Progress

Despite complexity, ODIN systems and integration are advancing

Team commitment remains strong

Practicality Emerging at ESS

Gradual shift toward more hands-on, realistic project coordination

→ Focus on what's needed to make the instrument work

Outside ESS and outside TG5: Growing External Interest

High level of interest in ODIN and ESS from outside

→ Many new requests for collaboration and involvement



THANK YOU!
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Meet the Local Team & Get in touch to discuss your ideas!
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Richard Ammer

Operation Engineer

richard.ammer@ess.euSøren Schmidt

Instrument Data Scientist

Soren.Schmidt@ess.eu

Robin Woracek

Instrument Scientist

Robin.Woracek@ess.eu

Stefanos Athanasopoulos

Instrument Scientist/Post-Doc

stefanos.athanasopoulos@ess.eu

Thawatchart Chulapakorn

Instrument Scientist TBL

thawatchart.chulapakorn@ess.eu

Shuqi Xu

Post-Doc

shuqi.xu@ess.eu 

Preparing ODIN for 1st Science

Caroline Curfs

Sample Environment

caroline.curfs@ess.eu
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mailto:stefanos.athanasopoulos@ess.eu
mailto:thawatchart.chulapakorn@ess.eu
mailto:shuqi.xu@ess.eu
mailto:caroline.curfs@ess.eu
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ToF @ ODIN: What can we do with it?
Hyper-Spectral imaging: Adding another dimension to the data

39



Example: Deformation Quartz Sand

Steady State Source

‘White Beam’ Tomography

Pulsed Source
‘Hyper-Spectral’ 

Tomography

Macroscopic Neutron Cross Sections!

▪ Crystallographic Phase (Texture, Strain)

▪ Much improved quantification of material 

compositions

▪ Thermography (Temperatures)

One value

0.18

20°C (α)

300°C (α)

560°C (α)

ToF @ ODIN: What can we do with it?
Hyper-Spectral imaging: Adding another dimension to the data

Courtesy: 

E. Andò

▪ Morphology, Cracks, Porosities,… 

▪ Density differences

▪ Particle size distribution 

▪ Digital Volume Correlation (DVC): 

displacement and strain fields

▪ Dynamic changes (e.g. fluid flow)

580°C (β)

Tran, Woracek et al. MATER TODAY ADV 9 (2021)11
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ODIN – 1st Science Strategy
Partners & Context

• TUM & PSI: strong in-kind partners, deeply involved since design phase. Will play key role also in 1st Science.

• ESS team leads commissioning; TUM/PSI support commissioning activities at best effort.

• Build and maintain a trusted collaborative network for 1st Science (e.g. this workshop).

Technical Outlook

• Early flux: ~1×106 n/cm²/s @200 kW, scaling to ~ 3×107 @2 MW. (sample position; L/D=350), 

• 300 kV X-ray source available in commissioning phase.

Strategy Principles

• Commissioning is first priority, First Science begins as subsystems come online (and demo capabilities)

• Early cases: 

• radiography/tomography (e.g. cultural heritage) to showcase baseline capability & workflows.

• Simple tensile tests show wavelength resolution (strain) and serve as First Science cases

• Goal: demonstrate reproducible performance, build trust & visibility.

• Trusted partner experiments ensure early challenges are contextualized.

• Use core capabilities and expertise to develop ODIN into a world leading instrument  

• Collaborate on advanced modalities (like NGI and PNI) with leading partners (e.g. TUM and PSI)

• Exploit existing tools and collaborations for advanced analysis of 3d data (e.g. SPAM)

Process

• Maintain & update list of candidate experiments. Review with in-kind partners + STAP.

• Internal planning document for each experiment: define goals (link to instrument capability to be 

demonstrated), safety, schedule, integration into Hot Commissioning



Poster C2 
Thawatchart Chulapakorn

Diffraction Contrast

Talk MAT05 
Luise Theil-Kuhn

Na-Ion Batteries 

Talk MAT06 
Tobias Neuwirth

Magnetic Flux Guidance 

Talk MAT05 
Shieren Sumarli

Add. Manufacturing

Keynote 05 
Florencia Malamud

Add. Manufacturing

Poster A1 
Estrid Naver

Meteorites
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ODIN – 1st Science Strategy (Example Areas)



Several smaller collaborations:
• Residual stress in cemented carbides by 

diffraction

• Additive manufacturing (diffraction+imaging)

• Diffractive imaging

2021-2023

2018-2023

2022-ongoing

2022-ongoing
2020-2025

Planetary Geosciences

Spectral Neutron Imaging 

3D Printing
Geo-Materials

H-Embrittlement 

Porosity Strain Flow 

Solid State Batteries
ongoing

ongoing

ongoing

2018-2023

ongoing

Examples of Ongoing Collaborations

ongoing



Where ESS could be leading….
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ODIN – 1st Science Strategy

Unprecendet Quantification of Neutron Imaging data via ToF Transmission Spectra

• Material decomposition 

• Hardware → detectors, scatter correction

• Modelling → spectra & scattering

• Novel contrast modalities → inelastic scattering, diffraction contrast

• Texture (cf. F. Malamud, PSI)

• A new/unified extinction model

ToF Tomography 

• Extension of above to tomography with ’noisy’ data sets

Sample Environments

• In-situ testing: Tensile/Compression/Torsion/3PB/4PB/Heating/Freezing (in-house + ongoing collaborations)

• Unique opportunity: generous instrument space + lab infrastructure

We have ideas… but what’s missing?

• Time… (we are swamped with tasks to get ODIN ready…)

• Dedicated personnel to stay focused on these developments while working on a relevant science case  

• End-to-end workflow: acquisition → analysis → publication



Active involvement in collaborations / Inhouse Research
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ODIN – 1st Science Strategy

Hydrogen embrittlement 

• ReHeart (2 Postdocs, KTH+LU/ESS)

• ISOTOPE (1PhD, KTH, defending soon)

• ILL-ESS-KTH PhD (starting 2026)

Solid State Batteries

• ANISSA (1 Postdoc, 3PhDs, UU, LTH, HZB, UM)

Freezing mortar

• Malmo, LTH (ongoing, no dedicated resource yet)

Thermography/Sand Batteries

• LTH (ongoing, Stefanos project)

Wolter optics (1st step towards a neutron microscope) 

• 1 PhD,1 postdoc at DTU (starting 2026)

Improving quantitative neutron transmission interpretation

• Coloration with ESS Spallation Physics Group & DMSC 



Pending applications 
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ODIN – 1st Science Strategy

Submitted 3 proposals to “VR ESS-ISIS Bilateral Call on Instrumentation & Methods”

• Polarization/SEMSANS – PIs: Max Wolff (UU), Elizabeth Blackburn (LU). 

• Development of neutron grating interferometry and application of diverse neutron scattering and imaging 

methods for unravelling the hierarchical structure of edible soft matter – PI: Marjorie Ladd Parada (KTH).

• MINDI: Mechanics-Informed Neutron Diffraction and Imaging for Degradation and Phase Transformation in Structural 

Metals – PI: Carl Dahlberg (KTH).

Upcoming: Röntgen-Ångström Cluster (RÅC) – Germany-Sweden

ESS semi-initiated Multi-Directional Neutron Dark-Field Tomography (MD-NDFT) Stockholm University

• tensor tomography: multiscale characterization of anisotropic structures in macroscopic samples.

• new grating geometries, automated alignment systems, and data analysis pipelines

ESS initiated ESS initiated RAC on Hydrogen Embrittlement 

• KTH (CFO Dahlberg, J Pan) & TUM+FAU (M. Fritton, S. Neumeier, R.Gilles)

ESS contacted Laser powder bed fusion (LPBF) (LLT-RWTH+Fraunhofer ILT Aachen + Luleå University of Technology)

- development of a system for imaging during laser powder bed fusion (LPBF)

- study the process while printing materials with complex compositions such as magnetocaloric materials and HEA
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ODIN – 1st Science Strategy

Swedish initiative for First Science at ESS and ODIN 

Upcoming dedicated call



THANK YOU!
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