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ODIN – legwork
Started over a decade ago…
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Overview

2025-12-17

Location in Facility: S2 (D01)

ODIN
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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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• 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)  

• Detectors (scope of instrument team): 

➢ Scintillator CMOS (+optional gating)

➢ LumaCam (Scintillator event mode)

➢ + Users bring own detectors
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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.
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ODIN 
High Level Requirements

12)ODIN shall be able to detect and quantify structural features down to 10 nm from dark-field contrast imaging 

with direct spatial resolution of at least 1 mm.

13)ODIN shall be able to characterise magnetic fields and structures with accuracy better than 1 mT.

14)ODIN shall be able to provide complementary x-ray contrast with similar spatial resolution (10 μm) relatable 

to the neutron data with according accuracy.
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What does this mean in practice –
for the Science that ODIN can address?  
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What does this mean in practice –
What components are needed?
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ODIN 
System Requirement Specification (ESS-0129650)
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What does this mean in practice –

116 Functional and Constraint Requirements



ODIN 
System Requirement Specification (ESS-0129650)

+ Cave Interior

Example: Beam Transport and Conditioning System (BTCS)– PBS 13.6.5.1
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0.2% -

ToF @ ODIN
Possibilities with the long-pulsed source
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ODIN 
System Requirement Specification (ESS-0129650)

Was long discussion

topic and now will be 

possible via laptop/tablet

-> NIT-611 to track

Cave Interior

Examples: Sample Exposure System, SES – PBS 13.6.5.2
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ODIN 
System Requirement Specification (ESS-0129650)

VR ISIS grant 

awarded

1st Science Post-

Doc in collaboration

with FRM2

In NSS-Polarization WP
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Cave Interior

Detectors at 

RADEN-JPARC
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ODIN 
System Requirement Specification (ESS-0129650)

Cave Interior

Highly dependent on the detector 

settings and configuration.

ODIN uses the best available 

technology. To fulfill these 

requirements, a range of detectors 

is needed.
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Cave Interior
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ODIN 
System Requirement Specification (ESS-0129650)

Mitigation in place:

• ODIN can use the 

’GOLUMN’ cameras

• Web-cams will be 

procured as well



ODIN 
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ODIN 
System Requirement Specification (ESS-0129650)

ESS systems are inherently not 

designed for the flexibility 

typically required at imaging 

beamlines at operating facilities

Example @JPARC: User equipment 

controlling RADEN motion stages 



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


