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Discussions prior to First Science meeting. 
Rules of engagement in early science:
· Samples should have seen neutrons before (also to facilitate frequent benchmarking against more than one instrument)
· Preliminary characterization should be available. 
· If an experiment doesn’t work, we pull out the sample and put something else in. Whoever is on the beamline accepts that this call is made by the core team. The people present will join the team for the replacing experiment, so we need to use the manpower on the beamline flexibly to manage
· No beam time promises – we have no idea how much beamtime is available, what the beam power will be, how stable the accelerator is if anything will go wrong
· Team expectations: We need at least one ‘young person’ in place, PhD students/Post.docs – who will engage on the data analysis side. In spectroscopy, most experiments take a year of work to analyse/model; that work is not done by seniors. This is to avoid the first data on BIFROST being thrown in a drawer for 5 years. We are also commissioning the data analysis pipeline and the scientific case of the instrument, not just the ability to take data. 
· Core team provide a short manual for data view and preliminary analysis, so that external people are able to keep up to date and look at the data without help. (commissioning of user experience)
· Manage expectations for what the core team does and does not do (sample alignment, sample holder production etc) – limited ressources, we are not the post.docs of the collaborators.  
· The persons on the beamline or on plotting detail, whatever the sample, goes on the paper, like usual. Ensures that the people putting in the work, gets some reward. Other instrument scientists from spectroscopy division will be expected to participate.  

Three kinds of experiment
Almost-there-experiments:
Preliminary data exists. Hamiltonian exists. You know what to measure, how strong the signal is, and you are close to being ready to publish. This gives much needed scientific output, and allows us to benchmark against other beamlines easily.  
Test BIFROST experiments:
Test the performance of the beamline, in order to get data published demonstrating what BIFROST can do. This would be experiments that are currently impossible or hard to do, but which the resolution/flux combo of BIFROST makes feasible, even at low power. 
Energy resolution in deep inelastic (mode splitting)
Energy resolution low energy (complexity)
Q-resolution (complexity)
Challenging experiments:
Experiments where both sample environment and the instrumental challenges are large, high risk, high gain. If time and performance permits it, these proposals could be performed before user operation. If not, they are kept in mind for the future. It is a good thing to start thinking about. 
 
Agreement after First Science Workshop
Early science experiments:
· We will make a live spreadsheet of concrete experiment ideas and proposals, with all team members contributing with information on the sample readiness, nature of the experiment, the test case addressed and a few comments about the point of the experiment. 
· When we get closer to BoT, we look at the information in the spreadsheet and select experiments for the next stage, and assign priorities. The criteria would be sample readiness, feasibility, team in place etc. We then ask for a 2-page proposal, which will be reviewed by the division head and the core team. 
· For the selected experiments, we ask for aligned samples well in advance, which will then be rechecked on-site, ensuring that there are no problems with paperwork and alignment.
· When the time comes, we contact the responsible for the proposal with relatively short notice and we agree on a way forward, using the local team and external team members in close collaboration. 
· If, during the experiment, the experiment doesn’t work (too ambitious, no signal, bad sample), we change to another experiment. There are no fixed days pr experiment. If on the other hand, a promising experiment needs more time, we spend that time, to ensure a publishable data set.
· For the first benchmarking and round robin experiments, we agreed to establish a common consortium, where we all contribute and publish together.
· For the later new scientific ideas, we work on a more case-by-case basis, where the decision to share data and collaborate lies with the proposer/PI.
· We establish a shared analysis team for benchmarking experiments, where external team members can share and discuss the data and analysis tools, building knowhow and feed input back to the DMSC. 
· For all experiments, the people on the beamline and the people analysing the data shall be a co-author on the resulting paper. 
· Other ESS spectroscopy instrument scientists are encouraged to participate in the early science program, to build local experience and knowhow of the ESS systems. 
· For the benchmarking experiments, and round-robin sample data, we share the data in a common data bank to be used for training.
· We arrange a data reduction and analysis workshop, focused on BIFROST, for the early science team members, as well as their students and postdocs, to facilitate broad knowledge of the necessary data analysis tools before the experiments start. This ensures local and remote plotting power.

General comments for the ESS:
· It has long been well known that the primary bottleneck for publishing cold neutron spectroscopy data on single crystals is modelling. It takes much manpower to analyse data, and often PhD students finish and grants run out before the data has been modelled. This delays publication even more. It is not feasible for instrument scientists to solve this problem, since it typically takes more than a year of work to analyse data from a 3-day BIFROST experiment. 

We thus recognize the need for an international and inter-facility collaboration to address this problem. We need easier access to the existing modelling tools, assist the user in using these tools, and the tools themselves need to be more user friendly. Additionally, we need a framework for providing theoretical support. This problem is not BIFROST specific, but as high flux spectrometers become more effective, it becomes more urgent to solve.  

The LINX network aims to address this issue, as well as the joint PSI/DMSC workshop on analysis on coherent excitations. 

· If the resources become available, the BIFROST teams will look into rapid sample changes. This can happen of different ambition levels, from simply mounting three samples on a movable holder, to standardized 3D printed sample holder. This could be an easy win to increase data output. The point above should be considered though, rapid throughput only makes sense if there is a path for analysing all the data – and thus such experiments could be limited to the cases where standard tools can be readily employed. 

· The early science team as a whole sees a need to more cutting-edge sample environment for magnetism on single crystals at the ESS. We all fully appreciate the current level of ambition is constrained by the available resources, and we all recognize that a 15 T magnet with dilution stick has a wide enough use case for early science. 
On the longer term, the ESS aims to enable experiments that can be done nowhere else. At 2 MW, the facility wide instrument quite would enable this, and at that point the sample environment capabilities should reflect and amplify the capabilities of ESS. It is also recognized that ESS can only be world leading in certain areas, and that too much equipment would draw resources towards maintenance, rather than development.
For magnets, there are three possible focal points for BIFROST
1) Higher vertical field – designing and procuring a magnet that can go to more than 20 Tesla. 
2) Lower background – designing a BIFROST specific magnet, minimizing the amount of aluminum in the scattering angles recorded by BIFROST
3) Wide angle horizontal field magnet. Enabling H || Q measurements with an opening angle for wide angle scattering has a very high scientific value, and is currently relatively rare.  
ESS should look into the option of constructing a high-TC magnet, using experiences from the ILL and PSI. The ESS has been co-proposing a high field magnet with the ILL, and PSI recently got awarded a grant for a wide angle high Tc horizontal field magnet. We need to learn from their experiences, and build on it.

In terms of pressure cells, three avenues need to be explored
1) Uni-axial pressure, via clamp cell or in-situ (PSI has developed one)
2) Very high hydrostatic pressure at 4 K
3) PE cell at sub-K temperatures – look into the options available at the ILL
Given that there was not much interest in electrical field, some emphasis should be put on pressure application, since this could be a type of experiment only conducted at BIFROST. 
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