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ODIN beamline in brief
ODIN will be the only imaging instrument installed at ESS 
initially
Planned to receive first neutrons in 2025 (day-1 instrument)
Optical and Diffraction Imaging with Neutrons: ToF imaging 
with variable wavelength resolution
Joint project between TUM (A. Tartaglione and E. Calzada, 
~65%) and PSI (M. Strobl and M. Morgano, ~35%)
Budget of 11.6M€.
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It will be placed beamport S2 (medium-length instrument 
sector) as preferred mainly because of ease of access.

It will feature a bi-spectral extraction system and a 10 
choppers cascade to have access to a wide wavelength 
range with a tunable energy resolution (0.4% to 1%, 10%)

It will be a direct line-of-sight instrument due to spatial 
and spectral homogeneity beam requirements

ODIN will be capable of white beam as well as energy 
dispersive imaging experiments both with outstanding 
performances
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What is ESS
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ESS will be the next generation spallation source

Located in Lund (Sweden)

~2.5 B€  total budget

2 GeV linear proton accelerator, up to 5 MW 
power

14 Hz repetition rate with 2.86 ms pulse duration
(~4% duty cycle)
Integrated flux = 30 * ILL

TNT SCHOOL 2022



ODIN overview
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Cave interior
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ODIN status
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ODIN Timeline
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2016 2017 2018 2019 2020 2021 2022 2023 2024 2025

Preliminary design
Detailed design

Manufacturing/procurement
Installation/Integration

Hot commissioning/early science
User operation

Today
1st beam 
on target

Start of user 
operation

Cold commissioning/x-ray science

2026 2027 2028 2029



Commissioning plan
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“Warm”commissioning
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Data chain with X-rays

Assumption:
Beamline is fully cold commissioned 
(after FATs and SATs)

We will be able to also look at the data-
chain (no ToF) with x-rays



“Warm”commissioning
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Data chain with X-rays

Assumption:
Beamline is fully cold commissioned 
(after FATs and SATs)

We will be able to also look at the data-
chain (no ToF) with x-rays

Jump-start to the commissioning 
activities!



hot commissioning: activities
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Activity:
- Goal
- Assumptions (activity previsouly

achieved, predecessors…)
- Resources needed
- Procedure (description)
- Check point (measurable)
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Shielding:
- Goal: verify dose outside the 

cave < 3uSv/h
- Assumptions: beam sufficiently

stable
- Resources needed: RP and PSS 

officers, beamline scientist
- Procedure:

- BBG and HS closed,
measure the radiation levels
- BBG open, HS closed …

- Check point: dose < 3uSv/h

Example



hot commissioning: connection with accelerator
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hot commissioning: connection with accelerator
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hot commissioning: connection with accelerator

Phase 1 Phase 2 Phase 3 Phase 4
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hot commissioning: connection with accelerator

Phase 1 Phase 2 Phase 3 Phase 4
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hot commissioning: connection with accelerator
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Early science
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hot commissioning: beamtime needed

Attention! 
Wild estimates!
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hot commissioning: resources needed

Attention! 
Wild estimates!



Questions?
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hot commissioning: resources needed
Period

Accelerator 
power

projected 
beam days

# Activity
required 

continuous 
beam days

data 
analysis 

days

beam days 
required in phase

data analysis days 
required in phase

Resources 
needed 
during 

beamtime

resources 
needed 

during data 
analysis

est. person 
days

BOT -> BOT+3 <100 kW ~13 1 Shielding (steered by RP) 5 0 5 0 4 0 20
1 Shielding (steered by RP) 3 0 4 0 12

2
Hot Commissioning of beam 
monitors

3 2 4 3 12

3
white beam profile with imaging 
detector / proof of resolution

3 2 3 3 9

4
Flight path calibration (Nat. res., 
with monitor)

3 3 3 3 9

5 Beam spectrum 3 3 4 3 12
6 Gold foil measurement  1 1 5 3 5

7
Choppers phases verification (9 
axes)

20 20 4 3 80

8 Beam limiters and pinhole 2 2 3 3 6

1 Shielding (steered by RP) 2 0 4 0 8

2
Hot Commissioning of beam 
monitors

1 1 4 3 4

3
white beam profile with imaging 
detector

2 1 3 3 6

4 Flight path calibration 2 1 3 3 6
5 Beam spectrum 2 1 4 3 8
6 Gold foil measurement  1 0 5 0 5

7
Choppers phases verification (9 
axes), Natural Resolution phasing

10 10 3.5 3 35

8 Beam limiters and pinhole 1 1 3 3 3
9 WFM (initial) 20 20 4.5 4 90

10
Characterization of background 
(incl. T0 chopper)

5 3 3 3 15

11 Gamma strikes 2 1 3 3 6
   

    

     

   
  

    
  

   
 

   
  

 
     

 
    

   

     

  
   

 

BOT+3 -> BOT+9

BOT+9 -> BOT +12

100 kW

300 kW

   

33

39

~70 (the plan 
is 48h 

continuous 
neutron 

production a 
week for the 
first 3 months 
and then 3-4 

days of 
continuous 

beam a week)

~70 (11 days 
of continuous 

neutron 
production 

every 2 weeks)

   
  

 
 

  

38

48

Attention! 
Wild estimates!
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hot commissioning: resources needed
Period

Accelerator 
power

projected 
beam days

# Activity
required 

continuous 
beam days

data 
analysis 

days

beam days 
required in phase

data analysis days 
required in phase

Resources 
needed 
during 

beamtime

resources 
needed 

during data 
analysis

est. person 
days

      
   

    

     
    

     
 

  
    

    

   

   
    

     

   
  

    

    
   

   
 

   
  

 
   

    

     

   
  

    
  

   
 

   
  

 
     

 
    

   

     

  
   

 

  

   

 

 

   

   
  

 
 
  

   
   
   

  
 

  

   
  

 
 

  

   
  

 
 

  

  
 

 
 

 

 
 

  
  

   
  

 
 
 

 
 

  
  

      
   

    

     
    

     
 

  
    

    

   

   
    

     

   
  

    

    
   

   
 

   
  

 
1 Shielding (steered by RP) 2 0 4 0 8

2
Hot Commissioning of beam 
monitors

1 1 3.5 3 3.5

3
white beam profile with imaging 
detector

1 1 3 3 3

4 Flight path calibration 2 1 3 3 6
5 Beam spectrum 2 1 4 3 8
6 Gold foil measurement  1 0 5 0 5
7 Choppers phases verification 3 1 3.5 3 10.5
8 Beam limiters and pinhole 1 1 3 3 3
9 WFM (continued) 20 20 4.5 3 90

10
Characterization of background 
(incl. T0 chopper)

3 1 3 3 9

11 Gamma strikes 1 1 3 3 3

12
Characterization of position and tilt 
of detectors

2 1 3 3 6

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

15 5 3 3 45

14
Tomography and Bragg edge (First 
science).

20 25 3 3 60

15 Commissioning of SE 10 5 4 4 40

16
Commissioning of polarized 
neutrons equipment

20 15 5 5 100

total 195 151 751

  

   

 

 

BOT+12 -> BOT+18 <500 kW 79

   
  

 
 
  

   
   
   

  
 

  

   
  

 
 

  

~140 (11 days 
of continuous 

neutron 
production 

every 2 weeks)

104

Attention! 
Wild estimates!
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