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	Main Objective
	Scientific Goal
	Measures of Success / Deliverables

	· Integrated scenarios for long-pulse operation with PFC heat load control, efficient particle exhaust, and impurity screening
	· Control of divertor loads
· Evolution of deposition patterns during long pulses and/or high-performance discharges (strike line motion in response to plasma current evolution and increasing beta)
· Actuation with trim coils, control coils, ECCD, etc. to optimize heat load distribution
· SOL screening of intrinsic and extrinsic impurities
· Particle exhaust and interaction with fueling
· Pumping performance/efficiency (leading mechanism, cryopumping operation, effect of leakages, effect of strike line distance to pumping gap)
· Neutral interactions (ionization, core penetration, recycling)
· Plasma edge density build-up and pressure loss mechanisms 
· Exhaust control: effects of pellets, NBI, and gas fueling (central & divertor gas inlet)
· Toroidal losses of neutral particles to the vessel between divertor units
· Helium exhaust
· Radiation asymmetries & radiation front location
· Tor. radiation asymmetries
· Radiation localization and front movement with detachment
· Asymmetries due to local puffs and fueling
· Validation of modeling
· Edge turbulence and transport
· Gas balance
· Detachment (modeling validation reference scenarios with good diagnostic coverage)
	· Demonstration of safe divertor scenarios to avoid overloaded PFCs
· Determination of trim and/or control coil currents required to correct error fields
· Demonstration of effective pumping and high divertor compression
· Demonstration of steady-state long-pulse operation

	· Development of long, stationary divertor detachment scenarios with and without impurity seeding
	· Creating conditions for detachment
· Impurity seeding; edge impurity concentration
· Edge radiation losses
· Optimization of edge topology (control/trim coils)
· Dependence on core fueling/heating mechanisms
· Compatibility with high-performance scenarios
· High-mirror and high-iota configurations in comparison with the standard configuration
· Pellet-fueled discharges
· Exhaust efficiency under detachment
· Real-time control of detachment
· Key diagnostics and data interpretation
· Actuation schemes
· Edge plasma physics during detachment
· Detachment threshold
· Momentum losses and power dissipation
· Loss-of-detachment studies, attached/detached transitions
	· Demonstration of scenarios with long, stationary divertor detachment, in particular, for high-mirror, high-iota and standard configuration
· Characterize the conditions under which detachment is possible
· Attain detachment during a high-performance discharge
· Achieve rapid transition to detachment 

	· Exploration of scenarios compatible with carbon-free operation and tungsten PFCs
	· Migration (Erosion, deposition) and mitigation studies
· Quantification of gross and net erosion of tungsten-based materials, including W-heavy alloys
· Assessment of operation limits for metallic PFCs
· Tungsten transport analysis to assess divertor/edge retention
· Edge scenario development for metallic plasma-facing components
· Effect of impurity seeding on material erosion
· Implementation and assessment of new metallic PFC (tungsten coated heat shield, tungsten baffle tiles): screening in the SOL; effect on core performance
· Validation of modeling
· Exploit experimental data and develop quantitative modeling of impurity generation and transport
· Development and validation of W7-X plasma backgrounds generated by EMC3/Eirene used for erosion/migration studies
	· Definition of the operation limits by using tungsten materials as plasma facing components
· Characterize the SOL retention for tungsten impurities (eroded from baffle and heat shield)
· Determination of erosion effects due to seeding impurities

	· Development of wall conditioning procedures
	· Optimization of glow discharge cleaning, boronization, and dedicated wall conditioning discharges with ECRH
· Preparation and development of ion-cyclotron wall conditioning
	· Condition walls to enable plasmas with high density gradients necessary for high performance
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