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Update on hot commissioning plans 

Hot Commissioning is …

 Testing the combined instrument 

subsystems with the presence of the 

neutron beam.

 Intended to get the instrument to a 

reliable operating state ready for 

users

 Intended to show that the instrument 

produces reliable data ready for users

 The responsibility of the instrument 

scientists – get to know your instrument 

as craftsman knows their tools

 Hard work – and keep calm

RECAP

Hot Commissioning is not …

 Quick and easy – unknown unknowns

 An opportunity to do your own research

 A project – need to move to ops thinking

 Ever finished – HC activities roll into 

ongoing improvement and optimization 

of beamline. (Other facilities 

implemented beamline development time 

also during User Operations.)

Remember:

 We will not only Hot Commissioning the 

instruments, but also the Accelerator and 

Target!
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Update on hot commissioning plans 

 A generic Hot Commissioning Plan was written by Anton Khaplanov

 We started to work on the instrument specific Hot Commissioning plans for ODIN, LOKI, DREAM, 

C-SPEC

 A working group has been formed for Integrated Commissioning between Accelerator, Target 

and NSS

 This space collects all relevant HC information: 

https://confluence.esss.lu.se/display/NID/Commissioning

RECAP

 Triggered important considerations and provided a first 

timeline

 Used as input for instrument specific commissioning plans

 Each instrument is way too specific as a generic plan to 

capture what is needed

https://confluence.esss.lu.se/display/NID/Commissioning
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Update on hot commissioning plans 

 Present you a possible template of a HC plan

 Collect input from the participants and identify what might be missing

− You are welcome to type in chat, email later, add comments to confluence

 Show a few selected examples of HC activities on ODIN and LOKI

 Identify common activities (and related hardware)

− Trigger certain actions that need to be taken (by NSS divisions, DMSC, RP, etc.)

− Plan resources accordingly

 Present you how the Accelerator and Target plans their HC and ramp up

− Trigger internal discussions within each instrument team on this and then among all instruments for the 

best shape of accelerator ramp-up

Purpose of this session



Update on hot commissioning plans – IKON21

 RECAP

 Purpose of this session

 Integrated Commissioning Planning (Accelerator, Target, NSS)

 The proposed template for instrument specific HC plans

 Examples from LOKI

 Examples from ODIN

 Some general considerations/remarks

 Discussion



Update on hot commissioning plans  

 Some relevant documents:

− ESS-0420218 ‘Early operations of the ESS Neutron Instruments and first scientific results’

− ESS-0011768’ Updated Report on Operations’

− ESS-2756565 ‘A FRAMEWORK FOR TIMING ACROSS THE ESS LINAC’

Integrated Commissioning Planning (Accelerator, Target, NSS)

ESS-0420218



Update on hot commissioning plans  

 A working group has been formed for Integrated Commissioning between Accelerator, Target 

and NSS: https://confluence.esss.lu.se/pages/viewpage.action?pageId=368419533

 Some important information:

− Accelerator: “Since we do not have a high power tuning dump, all of our high power tuning will need to 

be done to the target. Will start with short pulse and small beam.”

− Beam energy can have a significant impact and that is asymmetric - W and S sectors suffer more.

− Early Accelerator shift agreement: Use 8h shift first, then go to 2x8h shifts, then full 24h shift; INITOPS 

staff plan does not have sufficient operators for sustained 24/7 operation.

− TBL has number of tasks in this context: imaging and diagnostics of the moderator + detect 1st neutrons.

 NSS Goals:

− Goal 1: verify spallation (and neutron detection)

− Goal 2: verify timing between Accelerator +Target + NSS (neutron detection) makes sense

− Overarching: Consistency! (pulse to pulse, get the repetition rate right first). Then HC the instruments.

− NSS priorities concerning ramping up accelerator (current, pulse length, repetition rate)

− pulse length (under discussion for early stage) > repetition (getting to a pulse 14 times a second) > power 

Integrated Commissioning Planning (Accelerator, Target, NSS)

https://confluence.esss.lu.se/pages/viewpage.action?pageId=368419533


………

Update on hot commissioning plans  

 ESS-0420218 ‘Early operations of the ESS Neutron Instruments and first scientific results’

Integrated Commissioning Planning (Accelerator, Target, NSS)

Definitions of periods

HC will fall into 

this period for 

early instruments

- Early Days: BOT to (BOT + 3 months) (July – September 2022).

- Consolidation Days: The next 3 months: (BOT + 3 months) to (BOT + 6 months) (October –

December 2022).

- Performance Assessment days: (BOT + 6 months) to (BOT + 9 months) (January – March 2023).

- First Performance Demonstration Days: (BOT + 9 months) to (BOT + 12 months) (April – June 

2023).

- Ramp up and Early Science for six months: (BOT + 12 months) to (BOT + 18 months) (July –

December 2023).

Definitions of periods

Definitions of periods
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Update on hot commissioning plans  

 ESS-0420218 ‘Early operations of the ESS Neutron Instruments and first scientific results’

Integrated Commissioning Planning (Accelerator, Target, NSS)

………

Summary for each 

period

Objectives 

Needs to be revisited!

Paramaters



Update on hot commissioning plans 
Integrated Commissioning Planning (Accelerator, Target, NSS)

https://confluence.esss.lu.se/x/7r8HFg

Collect preference 

of NSS

need as input for 

HC planning

Iterative process!

https://confluence.esss.lu.se/x/7r8HFg
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Update on hot commissioning plans  

 Based on the system validation plan (TG3 document)



The proposed template for instrument specific HC plans
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 Based on the system validation plan (TG3 document)

− Identification of high level activities/sub-systems to be tested

The proposed template for instrument specific HC plans



Update on hot commissioning plans  

 Based on the system validation plan (TG3 document)

− Identification of high level activities/sub-systems to be tested

− Description of the testing procedure for each of them. Example:

The proposed template for instrument specific HC plans

What needs to be demonstrated

What is required at this stage (incl. HW)

Which additional resources are needed

High level description of what needs to be done

What marks the achievement of the activity



Update on hot commissioning plans: timeline 
The proposed template for instrument specific HC plans

 Should be an exercise to carefully think about:

− what one wants to do

− how long does it take 

− what would be the best accelerator conditions to achieve it

Need mutual definition of beam day:

- Three consecutive 8h shifts may not be of 

same use for HC one 8h shift per day

- Simple use of shifts instead of beam days is 

hence also not useful for planning.



Update on hot commissioning plans: timeline 
The proposed template for instrument specific HC plans

8h 8h 8h8h 8h 8h

8h 8h 8h 8h 8h 8h

8h 8h 8h 8h 8h 8h

 Should be an exercise to carefully think about:

− what one wants to do

− how long does it take 

− what would be the best accelerator conditions to achieve it

Need mutual definition of beam day:

- Three consecutive 8h shifts may not be of 

same use for HC one 8h shift per day

- Simple use of shifts instead of beam days is 

hence also not useful for planning.

For now, we 

defined:

beam day= day 

with stable 

beam at the 

defined power 

for >8h at 14 Hz

6 shifts

2 beam days

6 shifts

2 beam days

6 shifts

6 beam days



Update on hot commissioning plans: timeline 
The proposed template for instrument specific HC plans

 Should be an exercise to carefully think about:

− what one wants to do

− how long does it take 

− what would be the best accelerator conditions to achieve it

Need mutual definition of beam day:

- Three consecutive 8h shifts may not be of 

same use for HC one 8h shift per day

- Simple use of shifts instead of beam days is 

hence also not useful for planning.

For now, we 

defined:

beam day= day 

with stable 

beam at the 

defined power 

for >8h at 14 Hz

Ideally, match the beam availability of that 

accelerator phase (safety factor)

Should contain repeated activities 

to be performed, e.g. when 

accelerator conditions change



Update on hot commissioning plans: timeline 
Schedule

 This planning should not really change in view of any schedule slip
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Update on hot commissioning plans 
Examples from LOKI HC plan/validation plan



Update on hot commissioning plans 

Key personnel: instrument team, detector group, DMSC, and RP for the 

Au-foil measurements 

Requirements/assumptions: Access to a portable neutron camera. Data 

chain pipeline from monitors and detectors to data reduction software will 

be tested. Sufficiently powerful and stable beam. 

Examples from LOKI: Flux and beam profiles 

3.2.1 Monitors 

Before proceeding with most of the instrument HC

Measure pulse height spectra, count rates, discriminator levels and testing the data 

chain. 

NOTE: The main transmission monitor directly after the sample position may be used 

for commissioning of the earlier beamline components, e.g. heavy shutter, choppers, 

collimation slits.  

3.2.2 Flux measurements 

Calibrate the flux measured by the beam monitors in their predefined positions using 

gold foils. Compare to McStas data. 

3.2.3 Beam profile

Using an imaging detector, we will characterise the beam profile, across a range of 

instrument configurations, and then compared with McStas simulations. 



Update on hot commissioning plans 

Key personnel: instrument scientist and data scientist, DMSC*, detector group*

Requirements/assumptions: The monitors are commissioned. The data acquisition stream will 

have been tested with simulated and test data.   

3.5.1 Detector and TOF distances and for Q

The positions of the detectors will be most accurately determined by the surveying. The reduction 

process for the different detector banks will also be checked against a rotating silver behenate 

standard. 

3.5.2 Detector position calibration

Position calibration along the length of the detector straws can be made using a Cd, or boron-

painted, mask with precisely machined slits, which is mounted directly on the front window of the 

detector panels 

3.5.3 Detector efficiency calibration

Long SANS and M3 & M4 transmission measurements of standard reference polymer, glassy 

carbon, empty beam, etc, at all commonly used collimation and aperture sizes. 

Examples from LOKI: Detector verification 
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Update on hot commissioning plans  
Examples from ODIN: chopper cascade commissioning

3.7 Chopper phases verification
3.7.1 Goal
Ensure that the chopper cascade is working nominally
3.7.2 Assumptions:
•    Sufficiently powerful and stable beam
•    Pulse length as by design
3.7.3 Resources needed:
•    Chopper group available on demand
•    Detector group available on demand
3.7.4 Procedure:
a.   From downstream and go upstream. Use monitors 
b.   Park all choppers open. Step BPC1 in 1deg (or finer) steps
c.    Park all choppers open. Step BPC2 in 1deg (or finer) steps
d.    Same for FOCs, WFMs.
e.    BPC: use Bragg edges to test wavelength ranges.
f.    Repeat steps a-e with chopper spinning at the source frequency
3.7.5 Check point
The chopper cascade is sufficiently understood that a user 
interface can be developed so that the user can directly choose the 
wavelength range, bandwidth and resolution instead of playing 
with chopper phases and positions



Update on hot commissioning plans  
Examples from ODIN: WFM data reduction

3.9 Wavelength Frame Multiplication
3.9.1 Goal
Commission the WFM technique for user operation
3.9.2 Assumptions:
•   Sufficiently powerful and stable beam
•   Data reduction fully functional (at least in “expert mode”)
•   All detectors fully integrated 
•   Data acquisition chain fully established
3.9.3 Resources needed:
•   Resources from DMSC
3.9.4 Procedure:
a.   Verify the correct phasing of the chopper cascade (link with McStas)
b.   Test the data reduction algorithm (frame stitching) with 3 and 6 
frames
c.   Verify the obtain resolution with known samples
d.   Test for local variation of the stitching performance
e.   Repeat for higher and higher resolution
f.    Check effect of global phase delay
3.9.5 Check point
The reduced data matches the expectation and the mcstas model
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Update on hot commissioning plans  

 Think about the software tools that you will need!

 And also the hardware!

Some general considerations/remarks

Discuss with your IDS!



Update on hot commissioning plans  

 Experience from V20: the possibility to easily change to a short pulse source made many HC task 

much easier 

Some general considerations/remarks



 Gold Foils:

 In-bunker measurements? -> discussion ongoing 

 Form 2019 report: The impact of epithermal resonances on the gold-foil results needs to be 

determined soon. If they turn out to be problematic, dysprosium foils can be considered as an 

alternative. 

 Practicalities still to be organized: Au foils itself; holders; HPGe detectors; include gamma image 

plate reader to allow position-sensitive readout of foils; etc.)

Update on hot commissioning plans  
Some general considerations/remarks



Update on hot commissioning plans  

o @Instruments: Start your HC plan! 

o Provide feedback to each other.

o @Instruments: What calibration samples + equipment do you need

o Share a list of equipment and devices that you need for HC of your instrument

o For information: NID plans to provide neutron cameras (nGEM and camera box in preparation)

o @(early)Instruments: Iterated plan with Accelerator and Target - Need the instruments feedback!

o @(early) Instruments: Prepare a list of useful HC activities that can be done with a sort pulse

o @ESS: Define the term cold commissioning and the overlap with hot commissioning 

To do’s

https://github.com/ISISComputi

ngGroup/EPICS-nGEM-BBTX

o RAF rig pending

https://github.com/ISISComputingGroup/EPICS-nGEM-BBTX
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Update on hot commissioning plans  
Final slide….



Thank you!

Website : http://www.europeanspallationsource.se


