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Questions:
Thierry:
· How much H do we need to exhaust?
· How well does the island divertor collect particles? (Divertor Physics)
· How well does the island divertor remove particles? (Vacuum Engineering)
· How do toroidal losses compare to poloidal losses in plasma plugging?
· Is the initial velocity of a recycling particle the dominating physics to transport particles through the pump gap?
Marcin:
· The most pressing question for me is the role of the strike line position on the efficiency of pumping. I have analysed some discharges from OP1.2 with control coils, but I would like to do more extensive studies of that in OP2 (with detached divertor). This is also important for high-mirror, where the distance from the pumping gap is quite large.
· Is neutral compression a best parameter to describe the exhaust situation? This number is developed for tokamaks, where most of the transport from the plasma core to the SOL happen in the outer midplane, then it is transported to the SOL. In the situation of an island divertor, we have the whole separatrix leaking particles to a number of islands, which then transport heat and particles to the divertor targets. If not neutral compression then what?
· From your analysis, it is clear that our divertor played in OP1.2 rather homeopathic role in the whole particle balance. Nevertheless we were able to keep the density constant for even 30 second discharges, where we almost approached particle balance between input and output. What happens if we increase our input power from 10 to 20 MW? Can we make predictions on required subdivertor pressure for a reactor size Wendelstein?
· Our divertor is strongly three dimensional, but we often do analysis as it would be toroidally symmetric. Do we have toroidal losses of particles preventing better removal of neutrals through the pumping gap? If yes, can we improve that?
· The correct characterisation of our sources. We should not rely on modelling to quantify the sources (especially the inner wall). This probably needs better diagnostic coverage, but maybe we can think of some clever discharges to test if modelling correctly predicts the distribution of the sources on the first wall.
Victoria:
· How many particles does the cryo pump collect and how do we determine that during operation? 
· For how long does its ‘capacity’ last? (How) Does the use of the cryo pump affect the pumping speed of the TMPs?
· How many particles enter/leave the subdivertor volume through the pumping gap (and how many leave and enter again)?
· How many particles do we lose through other leaks?
· Which parameter(s) do we use to describe particle exhaust?
KIT:
· How to quantify the helium flux going back to the plasma chamber, through the individual leakages, under various pumping conditions (only turbopumps, only cryompumps, combination of two, 1/3 of cryo etc)
· Is it possible to measure the incoming (and not the net) helium flux at the pumping gap?
· How the variation of the cryopump pumping speed affects the particle balance in the sub-divertor area (i.e neutral flux through the leakages, pumped flux and flux through the pumping gap)? 
· How to quantify the atomic and melocular hydrogen and/or helium neutral pressure in the sub-divertor?
· Is it possible to quantify the gas composition inside the sub-divertor area? If yes, in which locations?
· How to increase the pumped flux by changing the position of the pumping gap panel in AEH section? Is this possible?
· How the total neutral outflux going back to the plasma chamber influences the detachment control? Is it possible to perform experiments, which result to high neutral pressure in the sub-divertor?
· How the impurity seeding with Ne and/or Kr affects the neutral gas dynamics in the sub-divertor area?
· Is it possible to increase the number of pressure gauges in the sub-divertor area?
· What is the maximum expected error bar in the experimental measurements? This information is crucial when comparisons with corresponding simulations is performed.
Georg:
· thorough calibration of all gas sinks, sources and gauges (mostly in commissioning time)
· gas balance effect of detachment transition
· comparison of TDU and HHF wrt to outgassing behaviour/effect on dynamic retention


CP:
· Characterizing the divertor cryo-vacuum pumps (CVP) (individual pump) performance by monitoring the neutral pressures in the main chamber, sub-divertor region and pumping ports during the following operations:
· Plasma core density scan with and without turbo-molecular pumps (TMP) connected (TMP could be isolated by closing the main gate valve on pumping port, but we need to see if the central safety system allows this and how does the DRGA/QMS measurements are affected perhaps these will be isolated as well). In order check the performance of each CVP, one by one the TMP needs to be isolated for each HM. This would be in H plasma without impurity seeding in standard configuration.
· The same in different configurations.
· Impurity seeding (N2, Ne, …) from divertor gas injection system (one of one from all ten) and mid-plane manipulators (MPM), at fixed plasma parameters.
· Varying the strike lines (in a fixed magnetic configuration) position by use of control/planar coils.
· The same in different configuration, as well as with/without impurity seeding.
· All the above experiments (except “d”) in attached and detached plasmas
· He pumping by Ar getters: Pre-injection of Ar, and then the He-plasma in standard configuration
· Characterizing the exhaust capabilities on the low /high iota side pumpings due to, changed pumping gap cross-sections at high iota (due to installing new collars on high iota side target modules on the outboard side), a common volume below the horizontal modules of divertor connecting low and high iota sides (by new plated in the sub-divertor region) and installation of CVP:
· Discharges in standard and high iota configurations with similar plasma parameters.
· The same in attached and detached plasmas
· The same by closing isolating the TMP in low and high iota sides, one at a time.
· Comparing the fuel retention and recycling in modules 1 and 5 with metal (tungsten) inner-wall and other modules with graphite wall
· Investigating the effect of metal (tungsten/-alloy) baffle tiles on the neutral exhaust by varying the convective loads on these tiles by changing the distance of separatrix to these tiles using control/planar coils in the high mirror and standard configurations.
· Investigating the carbon and boron balance by comparing the estimated source amounts by plasma-wall interaction measurements and the measured exhaust amounts of different gases by the DRGA/QMS analyzers. These will be done for the following cased and a comparison will be made for the CFC (OP2.1/2.2) and graphite (OP1.2):
· Reference discharges
· Accumulated over the whole OP2.1 and 2.2 campaign
· Investigating the role of intrinsic and seeded impurities on the erosion of plasma-facing components (PFC’s) by monitoring the exhaust using DRGA/QMS analyzers before and after boronizations without CVP in operation. 
· Investigating the exhaust impurities (including sputtering of impurities from PFC’s) during wall conditioning (baking, glow discharge cleaning (GDC) and electron / ion cyclotron (EC / IC) cleaning) using DRGA/QMS analyzers.

Dirk:
as feedback from my side, I would like to point out that the experiment proposals should be aligned with the W7-X Task Force goals as much as possible to get a chance for experiment time in OP2.1 and OP2.2. I have attached the TFII objectives as a short and long version and hope that these can help in the preparation of the experiment proposals. 

I consider the quantified clarification of the particle balance issues to be very important for the success of W7-X, even though we will certainly not be able to clarify all the issues in the next two experimental campaigns. Therefore, we need to begin to characterize the various individual effects in terms of their importance in absolute numbers if possible, among which I count the pump rates at the various positions in the subdivertor space (TMP, cryopumps), the leak rates at the various positions, the particle flux densities at the various positions (along the large and small pump gaps), and the temperatures of neutral gas (H2, above and below the target surfaces=subdivertor space) and their temperatures, as well as the H, H+ fluxes and temperatures. The importance of the charge exchange processes should be determined. In addition, we should learn with our extended set of fueling possibilities (pellets, midplane gas inlet (also via MPM), divertor gas inlet) to obtain density control under the conditions of cooled plasma facing components. 
Maciej: ... sorry, I just now see that we also include exhaust here, not only fueling. Then we should add investigation of the gas leaking through the divertor closure and pumping slits, e.g. by closing the valves to the TMP (without the cryo pumps, but possibly also with to see the effect of TMPs as additional sink). Maybe there are some other clever ways to measure this, we would have to think about this.
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feedback-control of the exhaust (especially interesting in detachment) using the NGM signals
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