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ODIN 
Location in Facility: S02 (South Sector)



ODIN 
Status Update

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, expected March 2027

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 
Status Update: SAR and ISRR

https://indico.ess.eu/event/3912/

https://indico.ess.eu/event/3912/


ODIN 
Status Update: SAR and ISRR – Reminder about types of documentation

Green documents ODIN (docs from TG3 that have been reviewed and released as part of final TG3)

•Concept of Operations

•Requirements Specification

•Architecture description (e.g. P&ID)

•Design descriptions (as designed state)

Orange documents ODIN (docs that were in draft at TG3 that must be finalized for TG5)

•Operation and maintenance documents

•Verification & Validation Plan (includes Hot Commissioning Plan, RP survey plan)

•Risk assessment (IHA) (Radiological, Conventional, Motion, Equipment Protection)

•Radiation Safety Report (IHA + H1/H2 + Shielding Report + Inventory)

Red documents ODIN (documentation resulting from verification and validation (testing) activities)

•All Verification report/-s (or equivalent from FAT/SSAR/SAT/Local testing) for sub-systems (safety systems and 
supporting systems)

•All Validation report/-s (or equivalent from SSAR/SAT/Local testing) for sub-systems (safety systems and 
supporting systems)

•Integrated System Verification Report (full instrument cold commissioned including controls)

•CIDL – “As Verified” Baseline

•CE marking and/or Declaration of Conformity (need clarification from Quality on how this is issued)

Green: TG3 documents

Orange: Operation and 

maintenance Manuals, 

Verification & Validation 

Plans

Red: FAT & SAT documents, 

Integrated test reports

https://confluence.ess.eu/spaces/SPD/pages/747670667/Green+documents+ODIN
https://confluence.ess.eu/spaces/SPD/pages/542180750/Orange+documents+ODIN
https://confluence.ess.eu/spaces/SPD/pages/542180780/Red+documents+ODIN


ODIN 
Status Update: SAR and ISRR – Reminder about types of documentation

organized and tracked in three Confluence pages with tables and FBS labels

Example: part of red documents table…



ODIN 
Status Update: SAR and ISRR

https://indico.ess.eu/event/3912/

https://indico.ess.eu/event/3912/


ODIN 
Status Update: SAR

https://indico.ess.eu/event/3912/

https://indico.ess.eu/event/3912/
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+ support groups

TG5/SAR Meeting
ODIN: Scientific Overview of Instrument –

High Level Requirements



ODIN 
High Level Requirements

1) ODIN shall be capable of a direct spatial resolution down to 10 μm (3D).

2) ODIN shall allow for time resolutions below 70 ms in kinetic measurements, with a spatial resolution down to 

50 μm.

3) ODIN shall allow time resolutions of the order of 1 μs in quasi-stroboscopic mode, with a spatial resolution 

down to 55 μm.

4) ODIN shall allow measurements of sample areas of up to 20×20 cm2 at once.

5) ODIN shall allow the detection of contrast equivalent to 10 ppm H2 in steel, with a spatial resolution down 100 

μm.

6) ODIN shall be able to detect relative lattice distortions of the order of 10-5.

7) ODIN shall be capable of visualising crystalline phases with a 3D resolution of at least 100 μm.

8) ODIN shall be able to observe structural phase transitions with a 2D resolution down to 300 μm with a time 

resolution of 10 s of seconds.

9) ODIN shall be able to observe grains and their orientations with a 3D resolution of at least 100 μm

10) The System’s design shall provide the space and flexibility necessary to host and drive future developments 

in the Neutron Imaging field, including the potential upgrade with diffraction detectors.

11)ODIN should serve the user and science community without interruptions during source operation; all 

components’ service-cycles should be adaptable to the ESS maintenance cycle.

11



ODIN 
System Requirement Specification (ESS-0129650)

+ Cave Interior



ODIN 
System Requirement Specification (ESS-0129650)

Ok for ‘ODIN standard detectors’, 

not for others however: ESS 

systems are inherently not 

designed for the flexibility typically 

required at imaging beamlines at 

operating facilities



A. Tartaglione, R. Woracek, R. Ammer

European Spallation Source (ERIC), Lund, Sweden

17 December 2025

SAR Meeting
Instrument Components Overview



Support system

ESS.NSS.H01.ODIN.A04

=ESS.NSS.H01.ODIN.A04.A01 Control Hutch

=ESS.NSS.H01.ODIN.A04.A02 Sample Preparation Facility

=ESS.NSS.H01.ODIN.A04.F01 Fire Protection

Sample 

preparation 

facility

Control hutch



Scattering Characterization system

ESS.NSS.H01.ODIN.B01 (Neutron Detector System)
=ESS.NSS.H01.ODIN.B01.B01.B01 TimePix3 Camera

=ESS.NSS.H01.ODIN.B01.B01.B02 Orca Flash v3 CMOS Camera

=ESS.NSS.H01.ODIN.B01.B01.B01.W01: 

Small Camera Positioning System

=ESS.NSS.H01.ODIN.B01.B01.B02 

Large Camera Box

=ESS.NSS.H01.ODIN.B01.B01.B02.

W01: Large Camera Positioning 

System

=ESS.NSS.H01.ODIN.B01.B01.B02 Large 

Camera Box



Instrument Automation Control system

ESS.NSS.H01.ODIN.K01 (Motion Control System)

=ESS.NSS.H01.ODIN.K01.U01 Frame for Connection Boxes

=ESS.NSS.H01.ODIN.K01.K03 ODIN Motion Control 3 (Spare)

=ESS.NSS.H01.ODIN.K01.K04 ODIN Motion Control 4 (Beam Limiter 

and Camera Boxes)

=ESS.NSS.H01.ODIN.K01.K05 ODIN Motion Control 5 (Sample Stages)



Beam transport and Conditioning

ESS.NSS.H01.ODIN.A01

WFMC

BP1/FOC1

BP2/FOC2 T0 Chopper

NBOA BBG

=ESS.NSS.H01.ODIN.A01.W01 Beam Delivery System

=ESS.NSS.H01.ODIN.A01.W02.WH01 NBOA - Neutron Beam Optics Assembly



Beam transport and Conditioning

ESS.NSS.H01.ODIN.A01 =ESS.NSS.H01.ODIN.A01.R01 Neutron Chopper System



Beam transport and Conditioning
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Beam transport and Conditioning

ESS.NSS.H01.ODIN.A01 =ESS.NSS.H01.ODIN.A01.R01 Neutron Chopper System

=ESS.NSS.H01.ODIN.A01.R01.R03 T0 Chopper System



Beam transport and Conditioning

ESS.NSS.H01.ODIN.A01

FOC3
FOC4

Heavy shutter

=ESS.NSS.H01.ODIN.A01.R01 Neutron Chopper System

=ESS.NSS.H01.ODIN.A01.R03 Beam Cut off



ODIN 
For information how ESS works: What is the CIDL?

Configuration Item Data List

• Every component has its FBS tag 

• CIDL describes the current configuration 

• ESS has invested large resources into this type 

of engineering management system(s)

-> It has to be discussed how to handle CIDL 

when the instrument configuration changes 

Configuration Management
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TG5/SAR Meeting
ODIN: Integrated Tests 



ODIN SAR
Components that require Integrated Testing



Integrated Tests



Integrated Tests
Example CHESS workflow of Integrated test report



ODIN Integrated Tests
CHOPPER SYSTEM

-> tracked via NIT
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-> tracked via NIT



ODIN Integrated Tests
CHOPPER SYSTEM



ODIN Integrated Tests
CHOPPER SYSTEM

-> tracked via NIT



ODIN Integrated Tests
SAMPLE AND CAMERAS POSITIONING SYSTEM



ODIN Integrated Tests
SAMPLE AND CAMERAS POSITIONING SYSTEM



ODIN Integrated Tests
SAMPLE AND CAMERAS POSITIONING SYSTEM

-> several issues were observed during initial testing

-> all of them were fixed within the duration of the test 

-> re-assuring for becoming a functional facility (however the control system ‘chain’ overall appears a bit fragile 

and should be stress-tested now)

We attached stickers to all 

axis, match axis and 

direction to NICOS. The 

naming convention will 

need to be improved.



ODIN Integrated Tests
SAMPLE AND CAMERAS POSITIONING SYSTEM

-> tracked via NIT



Hot commissioning - overview

1. Shielding (steered by RP)

2. Hot commissioning of beam monitors

3. White beam profile with an imaging detector

4. Flight path calibration

5. Beam spectrum

6. Gold foil measurement

7. Choppers phases verification

8. Beam limiters and pinhole

9. WFM

10. Characterization of background (incl. T0 chopper)

11. Gamma strikes

12. Characterization of position and tilt of detectors

13. Resolution (TOF and spatial), including potential spatial dependencies.

14. Tomography and Bragg edge (first science).

15. Commissioning of SE



ODIN 
Status Update: ISRR

https://indico.ess.eu/event/3912/

• Main open tasks were missing updated Activation Analysis and release of report

• Some open documentation tasks

DONE

PROGRESS

https://indico.ess.eu/event/3912/


23 open tickets

ESS works with ticket systems

• Many of tickets resulted from Integrated Testing

• Many are small simple fixes or ’nice to haves’ that are simply tracked this way (as personell will change again)

• Many are not intented to be fixed until much later (’none’)

ODIN 
What’s left to do from SAR and ISRR? 

48 tickets in total 



9 open tickets related to ISRR (all of them rely on technical teams of ESS to be closed; e.g. 

proper integration into the engineering management system)

ODIN 
What’s left to do from SAR and ISRR? 

0 open tickets related to SAR



14 unrelated tickets

ODIN 
What’s left to do from SAR and ISRR? 

Some of these are of actual relevance to the instrument performance! 



ODIN 
TG5 celebration on 3rd March at ESS
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Dry-runs & user workflows

• Perform realistic dry-runs (e.g. artifact tomography) 

• Define procedures for: 

• Sample reception / storage / shipment

• Handling activated samples

• Hazard scenarios (sprinkler, laser alignment) 

• Test user-provided sample environments (load frames) 

• Include masking materials (Cd, Gd₂O₃) in dry-runs

• DIC integration with beamline data (DMSC/ECDC support)

STAP suggestions

NOT DONE

NOT DONE

NOT DONE

PROGRESS

Some PROGRESS

NOT DONE

NOT DONE

NOT DONE



Infrastructure / operations

• Improve procedures for: 

• User equipment import/export 

• Integration of external sample environments

• Address lack of support from ESS labs for instrument science prep

• Review safety / bureaucracy vs usability (too restrictive) 

• Fix practical issues (e.g. unsafe lifting platform) 

• Ensure support labs are close to beamline (<10 min access)

STAP suggestions

DONE

NOT DONE

NOT DONE

PROGRESS

NOT DONE

NOT DONE



Instrument / hardware

• MCP TOF detector purchase → good (risk reduction) 

• Explore Lumacam for diffraction/scattering applications

• X-ray CT: 

• Needs faster integration (PSS + license) 

• Should be supported despite being outside TG5 

•Flux discrepancy (~10× lower than expected): 

• Investigate cause 

STAP suggestions

DONE

NOT DONE (by ESS)

PROGRESS

DONE

DONE



Software & data

• TOF data integration into DMSC → good progress 

• Shuqi / NCrystal → critical for quantitative analysis

• Need: 

• Stress-testing with real data 

• Use data from external beamtimes

• Ensure full workflow (acquisition → reduction → analysis)

STAP suggestions

Lacking integration/intrinsic motiovation from 

DMSC counterparts

NOT DONE

NOT DONE

NOT DONE (for any relevant data)

DMSC pushback on real data due to format differences 

and uniqueness; multiple datasets already provided for 

stress testing as suggested by STAP
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X-ray setup update
The source: Hamamatsu 300kV Microfocus L12721



X-ray setup update
The detector: Varex PaxScan 2530HE (CT grade)



X-ray setup update
Layout inside the cave

In red, the area where the 
X-ray source with its pedestal 
should be placed

Neutron beam

Motion stage

Neutron detector

Design finalisation & 
manufacturing of pedestals to be 
outsourced to external company 



X-ray setup update
Documentation and licensing status

• Concepts of Operations for PSS

• Interface Control Document for PSS

• X-ray Source Dose Rate Calculations

• Primary Safety Review of X-ray Source

• Independent Safety Review of X-ray Source

Inclusion of X-ray source in ODIN license



X-ray setup update
Integration status

X-ray source control panel



X-ray setup update
Integration status

X-ray source control panel
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First science strategy
Partners

• ESS team leads commissioning and first science activities

• TUM & PSI → Strong in-kind partners, deeply involved since design phase – Will play key role!

• Build and maintain a trusted collaborative network

• In-house projects with collaborators

• HyperspIN consortium – Swedish initiative for first science at ODIN

• Lighthouse consortium – Danish long-term initiative for biological cases (?)

• More upcoming new projects!

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.



First science strategy
Process & principles

• Commissioning is first priority – First Science begins as subsystems come online

• Initial steps using “white-beam” radiography/tomography:

• No SE involved, to showcase baseline capability & workflows

• Simple SEs involved (e.g., loading rig) to transition to more advanced instrument controls & data 

analysis (e.g., strain)

• “Natural” transition to simple wavelength-resolved measurements – Our primary goal is to demonstrate 

reproducible performance

• Collaboration on advanced modalities (e.g., NGI) with leading partners (e.g., TUM & PSI)

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

• Planning & documentation:

• Goal definition – Link to instrument capability to be demonstrated

• Integration into hot commissioning – Early challenges must be contextualised

• Exploit existing tools and (build new) collaborations for advanced data analysis (e.g., CIL & SPAM)



First science strategy
Where ESS could be leading….

Unprecedented 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
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Hydrogen embrittlement 

• ReHeart (2 Postdocs, KTH+LU/ESS)

• ISOTOPE (1PhD, KTH, recently defended)

• ILL-ESS-KTH PhD (starting 2026)

Solid state batteries

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

Freezing cement mortar

• MaU, LTH (ongoing, TEMP dedicated resource)

Thermography / Sand heating

• LTH (ongoing, TEMP dedicated resource)

Wolter optics (1st step towards a neutron microscope) 

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

Improving quantitative neutron transmission interpretation

• Colaboration with ESS Spallation Physics Group & DMSC 

First science strategy
In-house projects with collaborators



First science strategy
In-house projects with collaborators

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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• Establish Reference Measurements: Mimic H by PE sheets 

8mm 

Duplex-Stainless Steel

Shuqi Xu

First science strategy
In-house projects: Hydrogen Embrittlement -> Improved TOF quantification



1) Establish Fit for Sample Composition

2) Mimic H with PE sheets

3) Derive PE thickness from Fit

Extinction

≈98 wt.ppm H

≈ 495 wt.ppm H

Shuqi Xu

First science strategy
In-house projects: Hydrogen Embrittlement -> Improved TOF quantification



First science strategy
In-house projects: Solid state batteries



First science strategy
In-house projects: Freezing cement mortar

MSc Thesis project of Tanja Peric



First science strategy
In-house projects: Freezing cement mortar

MSc Thesis project of Tanja Peric

VISA Local WS

Noisy neutron data!



First science strategy
In-house projects: Freezing cement mortar

MSc Thesis project of Tanja Peric

Inner

Outer

Reference dataset

Started with the x-ray data…



First science strategy
In-house projects: Freezing cement mortar

Thawed 2Frozen 2

Frozen 3

Outer pore

MSc Thesis project of Tanja Peric

Inner pore

Frozen 2 Thawed 2

Frozen 3



First science strategy
In-house projects: Freezing cement mortar

Thawed 2Frozen 2

Frozen 3

Outer pore

MSc Thesis project of Tanja Peric

Inner pore

Frozen 2 Thawed 2

Frozen 3

Back to the noisy neutron data…



First science strategy
In-house projects: Thermography / Sand heating

Post-MSc project of Joel Henriksson

Consumption
Renewable 

energy

Excess energy Heat

Sand battery

Electricity
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First science strategy
In-house projects: Thermography / Sand heating

Sample thickness: 2 cm

α-Quartz β-Quartz

NCrystal simulations

Post-MSc project of Joel Henriksson

Consumption
Renewable 

energy

Excess energy Heat

Sand battery

Electricity



First science strategy
In-house projects: Thermography / Sand heating

Post-MSc project of Joel Henriksson



First science strategy
HyperspIN – Swedish initiative for first science at ODIN
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Summary 

Lessons from integrated tests

Stress-test full system 

Stress test detector data (mimic LumaCam data stream -> via nexus stream using data from JPARC/ISIS) 

Align chopper conventions 

Improve coordinate system for instrument control 

User workflows & dry-runs (STAP recommendations)

Sample handling, logistics, activation 

Realistic dry-runs incl. user equipment 

Software & data readiness (STAP recommendations)

Validate full workflow with real data 

Improve coordination with DMSC (clearer deliverables, closer integration

Converter sripcts from ‘standalone’ data to ESS nexus type data (so DMSC tools can also be used)

Improve decision-making & reduce overhead

Strengthen trust in instrument expertise for faster decisions 

Minor fixes and operational improvements have become easier already, build upon that…

Reduce administrative burden from unclear documentation requests

First science prep 

Include calibration experiments and standard samples

Ensure sufficient resources (HW+MP) for full TOF imaging data analysis by the instrument team



THANK YOU!
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ODIN 
New McStas results

Mads Bertelsen

Søren Schmidt

Yes, it matches closely (at relevant energies accessible with McStas)

Results for white beam, no 
choppers

End of guide (4.27 cm x 2.24 
cm^2):

• Total intensity 2.98E10 n/s
• Average flux 3.31E9 

n/s/cm^2
• See figure with comparison 

to earlier results, black curve 
is 2 MW (red is 5 MW for 
comparison)



ODIN 
New MCNP results

Summary:
• NBOA geometry updated using CAD drawings
• Distance from ISCS coordinate center to NBOA match almost perfectly, at most a 0.18 mm offset horizontally
• Supermirror reflectivity model in entire guide updated from using McStas default (which are quite pessimistic) to something that looks 

a lot more like what Swiss Neutronic advertises on their webpage
Known issues
• Model does not support gravity
• Custom component for bi spectral extraction does not support different m values for the different sides, so the first 30 cm h ave m=4 

on top and bottom simulated, while only m=2 is installed

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/cm^2

• 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 (L/D 300 approx.: 4E7 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)

Mads Bertelsen

Søren Schmidt



ODIN 
New McStas results

New MCNP simulations for ODIN from our spallation physics group for Activation Analysis:

Let’s quickly compare.

McStas at 2WM:

McStas: 2.92E7 n/s/cm^2 n/s/cm^2 (L/D 350) 

MCNP at 5MW:

Pos 1: 64m (L/D =233):4.0E+08 n/s/cm2 

Pos 2: 64m (L/D =466): 1.4E+08 n/s/cm2 

If we scale McStas to 5WM and L/D=233, we get 2.64E+08 n/s/cm2 . That’s pretty close!?
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