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• Introduction to the ODIN instrument 

• Partners – how will they get involved 

• Project lifecycle and phases 

• What have we done so far 

• What do we still need to do for TG2 

Overview 



Proposers 

M. Strobl, ESS, Sweden, and University of Copenhagen, Denmark. 

L. Udby, University of Copenhagen, Denmark. 

H. Carlsen, University of Copenhagen, Denmark. 

Scientific Partners 

M. Schulz, Philipp Schmakat, B. Schillinger (TUM, DE) 

E. Lehmann, M. Morgano, B. Betz, C. Gruenzweig (PSI, CH) 

J. Plomp (TUD, NL) 

L. Udby, H. Carlsen (KU, DK) 

Proposal at: 
https://europeanspallationsource.se/sites/default/files/odin_imaging_instrument_construction_propo
sal.pdf 

 

ODIN Origin 
Optical and Diffraction Imaging with Neutrons 

https://europeanspallationsource.se/sites/default/files/odin_imaging_instrument_construction_proposal.pdf
https://europeanspallationsource.se/sites/default/files/odin_imaging_instrument_construction_proposal.pdf
https://europeanspallationsource.se/sites/default/files/odin_imaging_instrument_construction_proposal.pdf


Scientific Fields 

• In energy research 

• Magnetism and hard matter research 

• Engineering materials 

• Geology, earth and agricultural sciences 

• Soft matter and biology 

• Archaeology, Palaeontology, and Cultural heritage 

• Alternative Energy and Environment 

• Routine Non-Destructive Evaluation of Material Reliability 

 

Scientific case 
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High-level scientific requirements for the instrument (13.6.4)  
1. Shall be capable of a direct spatial resolution down to 10μm (3D).  

2. Shall allow for time resolutions below 100ms in kinetic measurements.  

3. Shall allow time resolutions of the order of 1 microsecond in stroboscopic mode.  

4. Shall allow the measurement of sample areas of up to 25X25cm at once.  

5. Shall allow the detection of contrast equivalent to 20 ppm H2 in steel.  

6. Shall allow investigating macroscopic structural features of samples with attenuation thicknesses equivalent to xx cm steel.  

7. Shall be able to detect lattice distortions of the order of 10 με.  

8. Should be able to detect and quantify structural features down to 10nm from dark-field scatter contrast imaging with direct spatial 
resolution of at least in the range of 1 mm.  

9. Shall be able to characterise magnetic fields and structures with accuracy better than 1mT and field integrals up to xx mTm.  

10. Should be able to provide complementary x-ray contrast with comparable spatial resolution (10μm) relatable to the neutron data with 
according accuracy.  

11. Should be capable of visualising crystalline phases and grains with a 3D resolution of at least 100μm.  

12. The System’s design shall provide the space and flexibility necessary to host and drive future developments in the Neutron Imaging field.  

 

ODIN Requirements 



Modalities configurations include:  

I. “White beam” imaging with spectral choice  

II. Grating interferometer in LToFR  

III. SEMSANS imaging in LToFR (Spin-echo modulation small angle neutron 
scattering) 

IV. Polarized and polarimetric neutron imaging set-up in MToFR  

V. Bragg-edge and diffraction geometry set-up in MToFR and HToFR  

VI. Perpendicular X-ray imaging set-up  

 

ODIN Modalities 



Multi purpose imaging instrument 

50m Source to pinhole 

Sample located up to 14m from the pinhole 

Straight beam line (direct view of the source) 

Chopper cascade consisting of 9 axis (pulse 1 PPSc) 

Range of operational modes: 

- “White beam” imaging with spectral choice  

- Grating interferometer in LToFR  

- SEMSANS imaging in LToFR  

- Polarized and polarimetric neutron imaging set-up in MToFR  

- Bragg-edge and diffraction geometry set-up in MToFR and HToFR  

- Perpendicular X-ray imaging set-up  

 

What is ODIN: 



• 50m from source to pinhole, 15m from pinhole to beam stop. 

• Current preference is for a straight beamline (curved is an option). 

• Extraction will be bi-spectral, with focusing guides along the 
beamline. 

• Chopper cascade consisting of 9 chopper axis.(2 of which are 1.8m 
diameter and 14Hz). 

• Prompt Pulse Suppression chopper will likely be needed. 

• Total number of motion axis will be >77 

 

 

Technical overview of ODIN 



 

Bi-spectral extraction concept 



• ODIN will be delivered using significant in-kind resources 

• Technische Universität Munchen (TUM) – Project Lead 
Institute ≈58% 

• Paul Scherrer Institute (PSI) ≈34% 

• ESS ≈8% (pluse some items not included in the project cost 
≈€1.8M) 

• Other partners are likely to get involved later in the project 

• An Instrument Consortium will be formed by the partners 
institutions 

ODIN’s Partners 



Partner contributions 



 

Instrument Project Lifecycle 



 

Instrument Project Lifecycle 



 

TG2 Documentation (Baseline Documents) 



• The PBS aims to identify 
major component 
deliverables 

Product Break-down 
Structure (PBS) 



From the PBS we can 
establish levels that can 
be considered a 
deliverable. 

From PBS to Deliverables …  



… to Work Units 

Deliverab
le Group 

  

PBS Number Deliverable Description Delivering 
Institute 

Within the ODIN Instrument Project Budget 
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13.6.5.0 ODIN Instrument Integration   

13.6.5.1.0 
Beam Transportation and Conditioning System 
Integration 

  

13.6.5.1.3.0 Chopper System Integration   

13.6.5.1.4 Beam Geometry Conditioning Integration   

13.6.5.1.5.0 Beam Filtering Systems Integration   

13.6.5.1.8.0 Beam Cut Off Integration   

13.6.5.2.0 Sample Exposure System Integration   

13.6.5.3.1.0 Analyser System Integration   

13.6.5.3.2.0 Neutron Detector System Integration   

13.6.5.5.0 Experimental Cave Integration   

13.6.5.6.0 Control Hutch Integration   

13.6.5.7.0 Hall One Integration   

13.6.5.12.0 Integration Control and Monitoring Integration   
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13.6.5.1.1 Beam Extraction System   

13.6.5.1.2 Beam Delivery System   

13.6.5.1.4.6 Beam Shaping Aperture System (Straight Option)   

13.6.5.1.4.7 Beam Shaping Pinhole System (Bent Option)   

13.6.5.1.6 Beam Validation (Flux and Monitors)   

13.6.5.1.7 Flight Tube   

13.6.5.1.8.4 Secondary Shutter(s)   

Heavy 
Shutter 

13.6.5.1.8.3 Heavy Shutter 
  

PPSc 
System 

13.6.5.1.3.4.1 T0 Chopper Assembly 
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13.6.5.1.3.1 Control System   

13.6.5.1.3.2 Support System   

13.6.5.1.3.3 Pit Assembly 1   

13.6.5.1.3.4 Pit Assembly 2   

13.6.5.1.3.5 Pit Assembly 3   

13.6.5.1.3.6 Pit Assembly 4   

13.6.5.1.3.7 Pit Assembly 5   

13.6.5.1.3.8 Pit Assembly 6   
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13.6.5.1.4.5 Beam Shaping Slit System (@ Flight Tubes)   

13.6.5.2.1 Sample Positioning   

13.6.5.2.2 Ancillary Mounting   

13.6.5.3.2.2 Detector Positioning System   

13.6.5.5.4.2 Experimental Cave Building    

13.6.5.5.8 Optical Rail System for Equipment Mounting    

13.6.5.6.5 Hutch Building (Structure)   

A
d

d
-o

n
 d

ev
el

o
p

m
en

t 

13.6.5.1.5.3 Neutron Polarizationon system   

13.6.5.1.5.6 Beam Grating System   

13.6.5.1.5.7 SEMSANS Filter System   

13.6.5.2.3 Sample Environment (ODIN Specific)   

13.6.5.2.4 Non Sample Environment Ancillary equipment 
  

13.6.5.3.1.1 Polarisation Analyser system   

13.6.5.3.1.2 Grating Interferometer Analyser system   

13.6.5.3.1.3 SEMSANS Analyser System   

13.6.5.5.7 Sample Environment Control Box     

Conventio
nal white 

beam 
detectors 

13.6.5.3.2.1.1 Scintillator / Camera Detector Systems 

  

ToF 
detectors 

13.6.5.3.2.1.2 Scattering Detector System   

13.6.5.3.2.1.3 MCP Neutron Detector   
  

Sh
ie

ld
in

g 

13.6.5.1.8.7 Beam Stop   

13.6.5.5.4.1 Experimental Cave Shielding (Nuclear)   

13.6.5.7.4.1 Shielding (Nuclear)   

13.6.5.7.4.2 Shielding (Structural)   
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13.6.5.5.2 Utilities Distribution   

13.6.5.5.3 Support Infrastructure   

13.6.5.5.6 Sample Environment Utilities Supply Board   

13.6.5.6.3 Support Infrastructure   

13.6.5.7.2 Utilities Distribution   

13.6.5.7.3 Support Infrastructure   

Outside the ODIN Instrument Project Budget 
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13.6.5.12.2.1 Interlock System   

13.6.5.12.2.2 Radiation Detection   

13.6.5.12.2.3 Shutter Interface   

13.6.5.12.2.4 H2O Detection   

13.6.5.12.2.5 O2 Monitoring   

13.6.5.12.2.6 H2 Detection   

13.6.5.12.2.7 Fire Protection   

Vacuum 
System 

13.6.5.1.9 Vacuum System   

13.6.5.12.1.3 Vacuum Control Integration   

Moti
on 

contr
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13.6.5.12.1.1 Generic Motion Control Integration   

13.6.5.12.1.4 Control Racks and Electrical Integration 
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13.6.5.5.6.6 Control Terminal   

13.6.5.12.3.1 Science Software   

13.6.5.12.3.2 GUI \ HMI Systems   

13.6.5.12.3.3 Instrument Video Surveillance   

Im
ag

in
g 

La
b
 

13.6.5.11.2 Utilities Distribution   

13.6.5.11.3 Support Infrastructure   

13.6.5.11.5 Cabin Building (Structure)   

13.6.5.11.6 Laboratory Equipment   



Schedule: 

• We have begun a project schedule for Phase 2 and beyond. 

• We have the activities, predessors and external milestones to form the 
project network. 

• We just need good estimations of duration to form the project schedule. 

Budget: 

• A budget was created with the proposal, it is intended that this budget be 
refined with more accurate costs for the technical solutions that are 
proposed. 

• These refined numbers will come typicaly as we get the numbers for the 
schedule. 

Schedule and Budget Documentation 



 

Process and Instrumentation Diagram 
(P&ID) 



Diameters range from 700mm to 1800mm 

Frequency ranges from 14 – 56Hz 

PPSc will require development 

Large diameter rotors will also require development 

Chopper Cascade 



• The Instrument Skeleton is a basic geometric 
representation of the instruments key features. 

• This will reflect the parameters used in the McStas 
model and shielding calculation so that all models 
reflect the same key instrument features. 

• This should be performed by an agreement in the 
parameters used in all. 

• The skeleton will allow for easy integration into 
the wider facility CAD (the ESS Plant Layout (EPL)). 

 

CAD : Instrument Skeleton and Envelope 



 

Isometric view of the ODIN Skeleton 



 

Top view of the ODIN Skeleton 



 

ODIN CAD Model 



 

ODIN CAD Model cont. 



 

Preliminary EPL integration test 



 

Preliminary EPL integration test 



 

Current CAD progress on ODIN 

E5 S1 

Proton Beam 



 



 

Draft layout drawings 



 



 



 

Concept for End Station Design (Cave layout) 



 

Concept for Pinhole Collimator 



 

Draft layout drawings 



 

Draft layout drawings 



 



ESS 

Markus Strobl – Instrument Proposer and Lead Instrument Scientist 

Stuart Ansell, Anders Sandstrom, David Fitzgerald,  Dariusz Zielinski 

TUM 

Burkhard Schillinger  

Philipp Schmakat 

PSI 

Eberhard Lehmann 

Manuel Morgano 

Contributions* to Phase 1 (so far…) 

* Includes anyone I forgot to name here! 



Questions??? 

Thank You 
 


