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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)  

• 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: 

➢ Scintillator CMOS (+optional gating)

➢ LumaCam (Scintillator event mode)

➢ + Users bring own detectors

ODIN - SAR
Recap
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Detector Overview

Day-1 scope:

Instrument scope (PSI WP)

▪ White Beam detector

▪ Time-of-Flight detector 

Detector Group contribution

▪ Rack hosting all physical connections to the cameras

▪ Cabling

▪ UPS 

▪ Readout Master Module (RMM) for the BM 

System purpose: detect the neutrons transmitted through the sample 

(working in direct – and hence most intense – beam) 

• Cameras, scintillators, optics, light intensifiers, 

detector enclosures

• All development and expertise (so far) by 

instrument team
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Detector Overview

Tag Description Classification Operation and Maintenance Manuals Verification & Validation Plan (includes 

Hot Commissioning Plan, RP survey plan)

=ESS.NSS.H01.ODIN.B01 Scattering 

Characterization 

System

Neutron Detector 

System

Covered in the nodes below

=ESS.NSS.H01.ODIN.B01.B01.B01 TimePix3 CMOS 

Camera

Neutron Detector 

System

ESS-5066842: (SoPhy user Manual

and TPX3CAM Manual)

ESS-5512704: (Image intensifier manual)

ESS-5283134: (TimePix3 camera manuals)

ESS-5066841: Datasheets for cameras, lenses and 

scintillators

ESS-5091491: Datasheets for camera box and 

Instructive/Manual to mount the mirror

ESS-5820246. INTEGRATED TEST PLAN FOR 

ODIN – TIMEPIX3 DETECTOR

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

Camera

Neutron Detector 

System

Included in ESS-5066842: (CMOS camera Manual) listed 

above

ESS-5754643. LOCAL AND SYSTEM 

INTEGRATED TEST PLAN FOR ODIN – CMOS 

DETECTOR

https://chess.esss.lu.se/enovia/link/ESS-5066842/21308.51166.22258.3840/valid
https://chess.esss.lu.se/enovia/link/ESS-5512704/21308.51166.58952.43934/valid
https://chess.esss.lu.se/enovia/link/ESS-5283134/21308.51166.3094.15412/valid
https://chess.esss.lu.se/enovia/link/ESS-5066841/21308.51166.9863.22962/valid
https://chess.esss.lu.se/enovia/link/ESS-5091491/21308.51166.49654.48896/valid
https://chess.esss.lu.se/enovia/link/ESS-5820246/21308.51166.14066.2487/valid
https://chess.esss.lu.se/enovia/link/ESS-5066842/21308.51166.22258.3840/valid
https://chess.esss.lu.se/enovia/link/ESS-5754643/21308.51166.40182.24368/valid
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Detector Overview

Tag Description Classification FAT/DAT reports SAT/Local test reports Integrated Test reports

=ESS.NSS.H01.ODIN.B01.B01.B01 TimePix3 Camera Neutron Detector

System

ESS-5844511. ODIN - FAT 

TIMEPIX3 DETECTOR

ESS-5586286 (Motion 

FAT Report For ODIN 

Camera Boxes)

Detector SAT superseded by 

Integrated Test

Included in ESS-5768833. MCA 

Local Testing (SAT1) Plan for 

ODIN MCC4 listed below

ESS-5849590. ODIN INTEGRATED TEST 

REPORT – TIMEPIX3 DETECTOR

=ESS.NSS.H01.ODIN.B01.B01.B02 CMOS Camera Neutron Detector

System

ESS-5654274. FAT -

CMOS Detector

Included in ESS-5586286 

listed above

Detector SAT superseded by 

Integrated Test

Included in ESS-5768833. MCA 

Local Testing (SAT1) Plan for 

ODIN MCC4 listed below

ESS-5849591. ODIN INTEGRATED TEST 

REPORT – CMOS DETECTOR

https://chess.esss.lu.se/enovia/link/ESS-5844511/21308.51166.42756.7329/valid
https://chess.esss.lu.se/enovia/link/ESS-5586286/21308.51166.32296.20905/valid
https://chess.esss.lu.se/enovia/link/ESS-5768833/21308.51166.21409.40587/valid
https://chess.esss.lu.se/enovia/link/ESS-5849590/21308.51166.56015.12660/valid
https://chess.esss.lu.se/enovia/link/ESS-5654274/21308.51166.22191.45901/valid
https://chess.esss.lu.se/enovia/link/ESS-5849591/21308.51166.42055.30732/valid
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The cameras itself are not inherently neutron detectors, but require integration with several components:

In case of the integrating camera type (CMOS)

• light-tight optical housing

• different optical magnification lenses

• a scintillator

• an optional gated image intensifier

In case of the Time-of-Flight camera-based event mode detector (TPX3cam)

• light-tight optical housing

• an image intensifier

• different optical magnification lenses

• a scintillator 

• event-mode reconstruction software
neutrons light

C
M

O
S

T
P

X
3

scintillator

objective 

lens



ODIN - SAR

7

Detector Overview

Both detectors must be configured for individual experiments, including:

• Active area (field of view)

• Light collection efficiency (choice of scintillator, thickness, and optical coupling)

• Spatial resolution versus efficiency trade-off

• Readout mode and frame rate

• Dynamic range and exposure settings 

neutrons light
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Detector Overview

A range of scintillators (types and thicknesses) needs to be available (for both camera types)

Main scintillators for ODIN

6LiFZnS:Ag (300um, 200um, 100um)

6LiFZnO:Zn (300um, 200um, 100um)

Gd2O2S:Tb (40um, 30um, 20um, 10um)

➔ This requires significant configuration before each 

experiment

➔An additional detector enclosure has been procured to 

minimize down-time

➔ In the future, ESS should be able to manufacture such 

enclosures in-house
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CMOS based detector
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CMOS based detector: Commissiong with neutrons
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ToF detector
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ToF detector: Commissiong with neutrons
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ToF detector: Commissiong with neutrons
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ToF detector: Commissiong with neutrons

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
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EVR Settings and Connections ODIN

https://confluence.ess.eu/spaces/ODIN/pages/777042468/EVR+Settings+and+Connections+ODIN
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Summary detectors

• The ODIN and TBL teams regularly use ESS detectors at facilities such as ISIS and J-PARC

• Integration into the ESS DAQ architecture has been achieved and demonstrated (ICS-ECDC-DMSC)

• The detectors are ready for use @ESS

• The more hands-on experience for staff ahead of BOT – the better!
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ODIN 
System Requirement Specification (ESS-0129650)

Cave Interior



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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System Requirement Specification (ESS-0129650)

Cave Interior



Detectors
ToF detectors for imagaing

Detectors at RADEN (JPARC)

A quickly developing field

Courtesy: J. Parker
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Detectors
ToF detectors for imagaing

MicroChannel Plates (MCP’s): Timepix readout

Small FoV

High count 
rate

Best spatial 
resultion of 

any ToF 
detector

Better than 
needed for 

most 
applications

Leads to 
gaps

A quickly developing field


