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1. (On goals) Goals in specific parameters. In order to better quantify goals, it is desirable to specify them in a set of parameters in a format common to all concepts. Please supply numbers to the attached table (Appendix) and concise definitions as appropriate. If  the TITAN study is outdated, what would be the field at any & all of the magnets for an updated (or more conservative) scenario? How about wall loads?

2. (On goals) ITER-era goals. Science goals seem to be very ambitious and broad.  How do we measure the progress? Does this mean validation of models?  What is the value of understanding low toroidal field plasmas - there must be high field inside the plasma to have confinement.
3. (On goals) US role in the world RFP program. RFP program is an international program, and what are the US roles, relative to other parts of the program?

4. (On issues) Steady-state of the improved confinement. Although the steady state of the improved confinement was mentioned as an on-going activity in MST, it should be stated more clearly and emphasized.

5. (On gaps) Scaling of electrostatically dominated transport. When magnetically dominated transport is suppressed, electrostatic fluctuations are expected to dominate the remaining transport. Electrostatic transport is argued to be largely unknown at weak magnetic field, although normalized gyroradius is mentioned as a possible controlling dimentionless parameter. Key question here is what parameters characterize electrostatic transport at low field, normalized radii versus magnetic shear and/or flow shear? How much can we learn from early tokamak results where field was weak? How to best make contact with and take advantage of the extensive theory and code work done for the tokamak? Are there something beyond these dimensionless parameters, such as magnetic direction (toroidal vs poloidal) that may require new or upgraded facility for RFP?

6. (On issues) Beta and MHD stability. Since the confining field is generated by plasma current, how meaningful is it to relate beta to external toroidal field applied? Should the beta be defined in terms of <p>/<Bp^2 + Bt^2>? If present experiments reach levels required for RFP reactors, seems like studying beta limits is low priority. The same seems true for RWM control based on RFX results. 

7. (On issues) Current drive. Where does the community think it could be in 20 years? Is there a physics basis to expect that development of RF current drive in the RFP will be less or more challenging than in the tokamak? In page 7, do you mean that OFCD has driven 10% of plasma current? What kind of plasma conditions are needed to demonstrate 100% OFCD at reasonable parameters? What's the expected current drive efficiency of OFCD? Does this kind of power stress the first wall? Is OFCD really a viable option?
8. (On gaps) Current drive and confinement. Favorable influences on confinement by OFCD are required for a steady-state RFP reactor. What's the confidence of a multi-keV plasma coexisting with OFCD? Is self-similar decay a major thrust of RFP research and is it envisioned to be a strong candidate for a reactor?  If so, then what are key issues that must be understood or are spheromak results sufficient? Is MST capable in testing this concept or it requires a new facility or upgrades? Do we have other backup schemes for current drive? What are their efficiencies?

9. (On issues and gaps) Is the density limit an issue? Is there a credible path forward for designing a high power RFP with means for adequate boundary plasma control?  Will the first wall be able to handle required increases in heating/current drive power in next step experiments and pulse lengths? Are there geometric factors which make the RFP particularly hard or particularly easy? Instead of a PoP experiment, can a CE experiment address these issues?
10. (General) Single helicity states. What is the primary motivation for studying these? Is it a possible path toward a reactor or is it a curiosity? How much of the plasma/magnetic volume is involved? Is there any experimental basis for their expected benefits? 

11. (General) Comparisons with tokamaks. When making normalized comparisons, please pay attention on what to hold constant.

Appendix

Concept Key Parameters

	Parameter
	Present value†
	ITER-era goal
	Reactor Target

	Confining Fielda (T)
	
	
	

	Plasma currentb (MA)
	
	
	

	Pulse length Dt (sec) and Dt/tE
	
	
	

	External sustainment/current drive type
	
	
	

	External sustainment/current drive power‡ (MW)
	
	
	

	Current drive efficiency (()
	
	
	

	Major Radiusc (m)
	
	
	

	Minor Radiusc (m)
	
	
	

	Elongation (k)
	
	
	

	Central density ne or (ne( (m-3)
	
	
	

	Central Te  or (Te(  (keV)
	
	
	

	Central Ti or (Ti( (keV)
	
	
	

	Central beta (% and bN)
	
	
	

	Energy confinement timed (s)
	
	
	

	Fusion power density BtE (T-s)
	
	
	

	Core electron transportd ((e m2/s)
	
	
	

	Core ion transportd ((i m2/s)
	
	
	

	r* = rD /a or SD = L*/ rD
	
	
	

	Sa=L*/ ra
	
	
	

	Collisionality (n*)
	
	
	

	Normalized pulse length (t/tr)#
	
	
	

	Normalized pulse length (t/tTi=Te)#
	
	
	

	Estimated Fusion Power (MW)
	
	
	

	Estimated wall loading (MW/m2)
	
	
	

	Estimated plasma exhaust power (MW/m2)
	
	
	


a peak on axis
b ohmic or driven or diamagnetic
c mean values if not axisymmetric

‡ power to plasma needed to maintain configuration, magnetic field, or plasma current
d measured or estimated from power balance, size, beta, or ne, Te, and Ti

# tr (tTi=Te) is relevant time scale for configuration redistribution (temperature equilibration)

* use either a or R as appropriate
† indicate if not simultaneous

Table values based upon known or estimated values from present experiments, possible ITER-era targets based on extrapolation from present experiments, and estimated reactor conditions based on previous reactor studies or back-of-envelope style spreadsheet calculations.

Please provide definitions, formulary, or assumptions on a separate sheet.

