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PLASMA PHYSICS RESEARCH IN THE
GEORGIA INSTITUTE OF TECHNOLOGY FUSION RESEARCH CENTER
1978-2014

Prior to the 1990s, plasma research in the GIT-FRC was in the areas of impurity transport
and rotation (refs A), experimental plasma physics (refs B) and a general range of plasma
physics such as MHD and burn control (refs C). In the early-1990s the plasma research activities
of the GIT-FRC were focused more strongly on the plasma edge and plasma rotation, and new
research projects were undertaken on impurity-seeded radiative power exhaust (refs D), neutral
atom transport (refs E) and edge radiative instabilities (refs F). Independent calculations by the
GIT-FRC group and by a group in Germany led to the radiative edge/radiative divertor power
exhaust solution being examined and ultimately adopted for ITER In 1998, Tom Simonen, then
Director of the DIII-D Program, invited Prof. Stacey to utilize the modeling and computational
resources of the FRC to support the DIII-D Program as part of the DIII-D National Team. The
initial DIII-D effort was directed towards the radiative edge impurity “seeding” experiments
which DIII-D was undertaking in support of the effort to develop a radiative power exhaust
solution for ITER.

GIT work on DIII-D evolved in the early 2000s to encompass radiative instabilities such
as MARFEs and disruptions (refs F) and neutral particle recycling (refs E) calculations in the
plasma edge. Predictive models for density limits due to MARFEs, disruptions, divertor
choking, etc. were developed, incorporated in a GIT plasma edge modeling code for DIII-D (an
early version of GTEDGE), and validated by experimental comparison. A new interface current
balance methodology for neutral atom transport in the complex edge geometry of DIII-D was
developed and Incorporated in the GTEDGE code and in the more geometrically comprehensive
GTNEUT code (Refs E13 & 14) which is used for detailed analysis of neutral recycling in DIII-
D experiments. GTNEUT was demonstrated to obtain accuracy comparable to Monte Carlo but
in a few percent of the MC computing time, and was used for several DIII-D neutral recycling
analyses (Ref E17).

Analysis of plasma rotation measurements in DIII-D using an extended neoclassical
viscosity theory (developed in large part in the GIT-FRC) has demonstrated that, when poloidal
asymmetries in flux surface geometry and plasma variables are taken into account, there is good
agreement with experimental measurements, except in the plasma edge. This work established a
validated predictive capability for toroidal velocity (Refs A30 & 31).. A different methodology
has been developed for calculating the intrinsic rotation due to ion orbit loss which predicts the
intrinsic rotation measured in DIII-D quite well (Refs.A32 &34).

For the past decade, the major focus of the GIT analysis and interpretation of DIII-D
experiments has been in the area of plasma edge physics (refs G & H). A systematic
development (particle, momentum and energy balance) of the equations that should be used to
calculate or interpret the measurements of profiles of pressure, density, temperature, rotation,
electric field, etc. in the plasma edge identified the importance of non-diffusive transport effects
(electromagnetic particle pinch, ion orbit loss) which must be incorporated in the existing
equations used for such analyses. A new generalized diffusion theory (Ref H14) was developed
and incorporated in the GTEDGE code, which was applied to interpret the diffusive and non-
diffusive transport underlying the measured parameter profiles in the DIII-D edge plasma Refs
H). New insights have been obtained about the evolution of edge profiles at the L-H transition,
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between ELMs, etc., and about the differences in edge transport between H-mode and RMP
discharges, between L-mode and H-mode discharges, etc. New and extended techniques for data
fitting have been developed in collaboration with DIII-D experimentalists.

The work of the GIT-FRC on plasma physics research and the analysis and interpretation
of DIII-D experiments from 1978-2014 was performed by Profs. G. Bateman (NRE), J.
Mandrekas (NRE), W. M. Stacey (NRE), C. E. Thomas (NRE) and. E. W. Thomas (PHYS), and
by a score or more of post-doc and graduate student researchers, working in collaboration with
physicists from GA, ORNL, PPPL, LLNL, UCSD and UTEXAS. Numerous papers in leading
peer-reviewed journals and presentations at APS-DPP, TTF, H-Mode, PET and other
conferences. 17 PhD theses, 5 MS theses and 15 undergraduate research projects have resulted
from the GIT-FRC plasma research since the 1980s, many of them associated with the analysis
and interpretation of DIII-D experiments.

PLASMA PHYSICS PAPERS BY GIT-FRC RESEARCHERS

A. PLASMA ROTATION & IMPURITY TRANSPORT

1. "Response of a Tokamak Plasma to Particle and Momentum Sources", Phys. Fluids, 22, 2000
(1979); W. M. Stacey and D.J. Sigmar.

2. "Impurity Control by Neutral Beam Injection", Nucl. Fusion, 19, (12), 1665; (1979); W. M.
Stacey and D.J. Sigmar.

3. "Transport Fluxes and Currents in a Multispecies Tokamak Plasma with External Sources",
Phys. Fluids, 23 (11), 2332 (1980). W. M. Stacey

4. "Convective and Viscous Fluxes in Strongly - Rotating Tokamak Plasmas", Nucl. Fusion, 30,
2453 (1990). W. M. Stacey

5. "Neutral Beam-Driven Impurity Flow Reversal", J. Nucl. Mat., 121, 82 (1984); R. Bennett,
W. M. Stacey and D.J. Sigmar.

6. "The Effects of Neutral Beam Injection on Impurity Transport in Tokamaks", Phys. Fluids,
27 2078 (1984); W. M. Stacey and D.J. Sigmar.

7. "Rotation and Impurity Transport in a Tokamak Plasma with Directed Neutral Beam
Injection”, Nucl. Fusion, 25, 463 (1985); W. M. Stacey, D.J. Sigmar, A.W. Bailey, K.C.
Shaing.

8. "An Investigation of Neutral Beam Driven Impurity Flow Reversal as an Impurity Control
Method in Future Tokamaks", Nucl. Sci. Eng., 88, 475 (1984); R. Bennett and W. M. Stacey.

9. "Viscous Effects in a Collisional Tokamak Plasma with Strong Rotation", Phys. Fluids, 28,
2800 (1985); W. M. Stacey and D.J. Sigmar.

10. "Impurity Asymmetries and Radial Transport Produced by Asymmetric Impurity Sources",
Nucl. Fusion, 27, 1213 (1987). W. M. Stacey

11. "Analysis of the Unbalanced NBI Rotation Experiments in the ISX-B, PLT and PDX
Tokamaks", Nucl. Fusion, 26,293 (1986); C.M. Ryu, M.A. Malik and W. M. Stacey

12. "Gyroviscous Momentum Transport and Toroidal Rotation in Tokamaks with Unbalanced
NBI", Plasma Physics and Controlled Fusion, 9, 1451 (1989). W. M. Stacey

13. "Analysis of Impurity Confinement Experiments with Co - and Counter - Injected Neutral
Beams in the ISX-B and PLT Tokamaks", Nucl. Fusion, 29, 937 (1989); M.A. Malik and W.
M. Stacey

14. "An Extension of the Theory for Neutral Beam Driven Currents in Tokamaks", Fusion
Techn., 19, 503 (1991); W. M. Stacey and J. Mandrekas.
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15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

"Interpretation of Momentum and Energy Confinement Experiments in Tokamaks with
Strong Rotation", Nucl. Fusion, 31, 31 (1991). W. M. Stacey

"Poloidal Rotation and Density Asymmetries in a Tokamak Plasma with Strong Toroidal
Rotation", Phys. Fluids B, 4, 3302-3309 (1992). W. M. Stacey

"Control of Plasma Rotation by Controlling the Content of Highly Collisional Ions in
Strongly-Rotating Tokamak Plasmas with Unbalanced Neutral Beam Injection", Fusion
Techn., 23, 139-156 (1993); G.W. Neeley and . W. M. Stacey

"On the Possibility of Controlling Energy Confinement in Strongly-Rotating Tokamak
Plasmas by Controlling Impurity Content", Fusion Techn., 23, 157-166 (1993). W. M. Stacey
"Poloidal Rotation, Density Asymmetries and Momentum Confinement in Tokamak
Experiments", Phys. Fluids B, 6, 1828-1835 (1993); W. M. Stacey and D. Jackson.
“Neoclassical Theory for Rotation and Impurity Transport in Tokamaks with Neutral Beam
Injection”, Phys. Plasmas, 8, 158 (2001). W. M. Stacey

“Momentum Confinement in DIII-D Shots with Impurities”, Phys. Plasmas, 8, 4450 (2001);
W. M. Stacey and M. Murakami.

“The Role of Neoclassical Convection in the Confinement Improvement of Plasmas with
Impurity Injection in DIII-D”, Phys. Plasmas, 8, 3689 (2001). W. M. Stacey

“Comparison of Neoclassical Rotation Theory with Experiment Under a Variety of
Conditions in DIII-D”, Phys. Plasmas, 9, 1622 (2002); W. M. Stacey and J. Mandrekas.
“Neoclassical Calculation of Poloidal Rotation and Poloidal Density Asymmetries in
Tokamaks, Phys. Plasmas, 9, 3874 (2002). W. M. Stacey

A Neoclassical Model for Toroidal Rotation and the Radial Electric Field in the Edge
Pedestal”, Phys. Plasmas, 11, 3096 (2004). W. M. Stacey

“Rotation velocities and the radial electric field in the plasma edge”, Contrib. Plasma Phys.,
46, 597 (2006). W. M. Stacey

“A neoclassical calculation of rotation profiles in DIII-D”, Phys. Plasmas, 13, 062508
(2006); W. M. Stacey, R. W. Johnson and J. Mandrekas.

“Extension and comparison of neoclassical models for poloidal rotation”, Phys. Plasmas, 15,
012501 (2008). W. M. Stacey

“Rotation velocities in the plasma edge driven viscously by scrape-off layer flows”, Phys.
Plasmas 16, 062505 (2009). W. M. Stacey

“GTROTA: A code for the solution of the coupled nonlinear extended neoclassical rotation
equations in tokamak plasmas using successive over-relaxation and simulated annealing”,
Comp. Phys. Comm. 184, 2571 (2013); C. Bae , T. D. Morley and W. M. Stacey.

“Extension of neoclassical rotation theory for tokamaks to realistically account for the
geometry of magnetic flux surfaces”, Nucl. Fusion 53, 043011 (2013); C. Bae, W. M.
Stacey and W. M. Solomon.

Intrinsic rotation produced by ion orbit loss and X-loss”, Phys. Plasmas 19, 112503 (2012);
W. M. Stacey, J. A. Boedo, T. E. Evans, B. A. Grierson and R. J. Groebner.

“Prediction of the poloidal asymmetries and transport frequencies in KSTAR (Korea
Superconducting Tokamak Advanced Research)”, Phys. Plasmas 21, 012504 (2014); C.
Bae, W. M. Stacey, S. G. Lee and L. Terzola.

“Interpretation of rotation and momentum transport in DIII-D edge plasmas and comparison
with neoclassical theory”, Nucl. Fusion 54, 073021 (2013); W. M. Stacey and B. A.
Greirson.
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B. EXPERIMENTAL PLASMA PHYSICS

“Diamagnetism and Beta in beam heated currentless plasmas in Heliotron-E”, Nucl. Fusion
26, 1339 (1986). S. Besshou, C. E. Thomas and others.

“In-situ dye laser calibration for Thomson scattering diagnostics”, Rev. Sci. Instr. 59, 1464
(1988). D. A. Rasmussen,...C. E. Thomas......

“Conceptual design and numerical simulation of a correlation diagnostic for measurement of
magnetic fluctuations in plasmas”, Rev. Sci. Instr. 89, 1990 (1988). C. E. Thomas, G. R.
Hanson,....

“Fast-ion confinement during high-power tangential neutral beam injection into low-plasma
current discharges on the ISX-B tokamak ”, Nucl. Fusion 28,951 (1988).

“Overview of results from the ATF Torsatron”, Phys. Fluids B 2, 1347 (1990)”. R. J.
Colchin....C. E. Thomas.....

“Second stability in the ATF Torsatron—Experiment and theory”, Phys. Fluids B 2, 1353
(1990). J. H. Harris, ....C. E. Thomas.

“Analysis of the expected resolution of the ECE crossed-sightline magnetic field diagnostic”,
Rev. Sci. Instr. 61, 671 (1990). G. R. Hanson and C. E. Thomas.

“The ATF two-frequency correlation reflectometer”, Rev. Sci. Instr. 61, 3049 (1990). G. R.
Hanson.....C. E. Thomas.

“Measurement of the effects of Faraday shields on ICRH antenna coupling”, IEEE Trans.
Plasma Sci. 18, 184 (1990).

“ATF neutral particle analysis system”, Rev. Sci. Instr. 61,3202 (1990). M. R. Wade,....C. E.
Thomas....

“Autocorrelation and crossed-sightline correlation of ECE for measurement of electron
temperature and density fluctuation on ATF and TEXT”, Rev. Sci. Instr. 61, 3570 (1990). C.
E. Thomas and R. F. Gandy.

“Fast wave heating experiments in the ion cyclotron range of frequencies on ATF”, Nucl.
Fusion 32, 1225(1992). M. Kwon,....C. E. Thomas....

“Characteristics of fast ion behavior in the advanced toroidal facility”, Int. Stellarator
Workshop, Garching (1993). M. R. Wade, C. E. Thomas...

C. TRANSPORT, MHD & OTHER PLASMA PHYSICS

“Inductive effects in flux conserving tokamaks”, Phys. Fluids 22,354 (1979). G. Bateman
“Stability of tokamaks with elongated cross sections”, Phys. Fluids 22, 1517 (1979). A. An
and G. Bateman

“Perturbed magnetic field phase slip for tokamaks”, Nucl. Fusion 20, 17 (1980). G.
Vahala,... G. Bateman,......

“Bean-induced tensor pressure tokamak equilibria”, Nucl. Fusion 20, 985 (1980). W. A.
Cooper, G. Bateman.......

“High-n ballooning modes in highly elongated plasmas”, Nucl. Fusion 21, 55 (1981). G.
Bateman.
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11.

12.

13.

14.

15.

16.

17.

“Neutral beam effects on tokamak ballooning stability”, Plasma Phys. 23, 105 (1981). W. A.
Cooper, G. Bateman,....

“Saturated tearning modes in toroidal geometry”, Phys. Fluids 29, 753 (1986). G. Bateman
and R. N. Norris.

"Interpretation of Local Transport Processes in JET Plasmas", 16th European Conf.
Controlled Fusion and Plasma Physics, (Venice, 1989); W. M. Stacey with others.

"An Extension of the Theory for Neutral Beam Driven Currents in Tokamaks", Fusion
Techn., 19, 503 (1991); W. M. Stacey and J. Mandrekas.

“Lie Group Analysis for a Multispecies, Spatially Inhomogeneous, Mutually Interacting Gas
Mixture”, Trans. Theory Stat. Phys. 21, 119 (1992).

“Effect of a Poloidal Electric Field on Neoclassical Transport in Multispecies Tokamak
Plasma", Phys. Fluids B, 6, 1850-1868 (1993); K. Indireshkumar and W. M. Stacey.
“Advanced Tokamak Modes and ITER”, Comments on Plasma Phys., 17, 111 (1996); D.
Meade, T. Simonen, K. Thomassen, W. Stacey, D. Sigmar, and W. Nevins.

“Comparisons and physics basis of tokamak transport models and turbulence simulations”,
Phys. Plasmas 7, 969 (2000); A. M. Dimits, G. Bateman,...J. Mandrekas,...

“Beta scaling of transport on the DIII-D tokamak: is transport electrostatic or
electromagnetic?”’, Phys. Plasmas 11, 2514 (2004). C. C. Petty, T.C. Luce, D. C. Mc
Donald, J Mandrekas,,.......

“Energy, particle and impurity transport in quiescent double barrier discharges in DIIII-D”,
Phys. Plasmas 9, 1970 (2002). W. P. West, M. R. Wade,.....J. Mandrekas,....

“The National Transport Code Collaboration Library”, Comp. Phys. Commun. 164, 108
(2004). A. H. Kritz, G. Bateman,.....J. Mandrekas,....

“ The Physics of Nuclear Power from Fission and Fusion” chapter in Encyclopedia of
Nuclear Physics and its Applications,, R. Stoeck, ed., Wiley-VCH, Weinheim (2013). W. M.
Stacey

D. IMPURITY-SEEDED PLASMA POWER EXHAUST

“An Impurity-Seeded Radiative Mantle for ITER”, Nucl. Fusion, 35, 843-852 (1995); W.
M. Stacey and J.. Mandrekas.

“Impurity-Seeded Radiative Power Exhaust Solutions for ITER”, Nucl. Fusion, 36, 917
(1996); J. Mandrekas, W. M. Stacey and F. Kelly.

“Power Balance in ITER Plasma and Divertor”, Contr. Plasma Phys., 36, 240 (1996); D.
Post, B. Braams , J. Mandrekas, W. M. Stacey, N. Putvinskaya.

“Radiative Power Exhaust for ITER”, Contr. Plasma Phys., 36, 245 (1996); J. Mandrekas,
W. M. Stacey and F. Kelly.

"Analysis of the Performance of the ITER Divertor and Analysis of the ITER Tokamak Edge
Parameter Database", 16™ IAEA Fusion Energy Conf. (Montreal, 1996); many authors.
"Robustness of Radiative Mantle Plasma Power Exhaust Solutions for ITER", Nucl. Fusion,
37,1015 (1997); J. Mandrekas, W. M. Stacey and F. Kelly.

“Analysis of ITER Radiating Edge Operating Scenarios”, Contr. Plasma Phys., 38, 266
(1998); with J. Mandrekas, W. M. Stacey and F. A. Kelly.
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“Transport Performance Simulations of Radiative Power Exhaust Solutions and a Reduced-
Cost Option for ITER”, Fusion Technology, 34, 377 (1998); J. Mandrekas, W. M. Stacey
and F. Kelly.

“Analysis of DIII-D Radiating Edge Discharges”, Contr. Plasma Phys., 40, 498 (2000); J.
Mandrekas, M. Murakami, W. M. Stacey, M. R. Wade and G. L. Jackson.

“Physics of Confinement Improvement of Plasmas with Impurity Injection in DIII-D,” TAEA-
CN77/EX5/1, 18™ TAEA Fusion Energy Conference, Sorrento, Italy, Oct. 4-10, 2000. M.
Murakami, G.L. Jackson, ....J. Mandrekas, .....

“Physics of Confinement Improvement of Plasmas with Impurity Injection in DIII-D”, Nucl.
Fusion, 41, 317 (2001); many authors.

E. NEUTRAL PARTICLE TRANSPORT

"A Transmission/Escape Probabilities Model for Neutral Particle Transport in the Outer
Regions of a Diverted Tokamak", Nucl. Fusion, 34, 1385-1399 (1994); W. M. Stacey and J.
Mandrekas.

“Data and Extended Diffusion Theories for Neutral Particle Transport in Tokamak
Divertors”, Phys. Plasmas, 2, 3740 (1995); W. M. Stacey, E. W. Thomas and T. M. Evans.
“Neutral Atom Transport”, Contr. Plasma Phys., 36, 319 (1996); W. M. Stacey, E. W.
Thomas, J. Mandrekas, T. Evans, and R. Rubilar.

“Deuterium Atomic Cross Section Uncertainties & Molecular Recycling Effects in the
Divertor Region of Tokamaks”, Phys. Plasmas, 4, 678 (1997); E. W. Thomas and W. M.
Stacey.

"An Interface Current Balance Formulation of Neutral Atom Transport Theory in Plasmas",
Phys. Plasmas, 4, 179 (1997). W. M. Stacey

“Neutral Atom Transport”, Contr. Plasma Phys., 38, 319 (1998); W. M. Stacey.

“Sensitivity of Predicted Tokamak Physics Parameters to Divertor Atomic/Molecular Data
and Modeling”, Fusion Technol., 39, 18 (2001); W. M. Stacey and E.W. Thomas.

“Modeling the Neutral Density in the Edge of the DIII-D Plasma”, Nucl. Fusion, 40, 965
(2000). W. M. Stacey

“TEP/ICB Method for Neutral Particle Transport”, Contr. Plasma Phys., 40, 214 (2000); W.
M. Stacey, J. Mandrekas and R. Rubilar.

“Interface Current Integral Transport Methods for the Calculation of Neutral Atom Transport
in the Edge Region of Fusion Plasmas”, Fusion Techn., 40, 66 (2001); W. M. Stacey , J.
Mandrekas and R. Rubilar.

“Comparison of the TEP Method for Neutral Particle Transport in the Plasma Edge with
Monte Carlo®, Nucl. Fusion, 41, 1003 (2001); R. Rubilar, W. M. Stacey and J. Mandrekas.
“Neutral Transport Analysis of Recent DIII-D Neutral Density Experiments”, Nucl. Fusion
43, 314 (2003); J. Mandrekas, R. J. Colchin, W. M. Stacey D. Zhang and L. W. Owen.
“GTNEUT: A code for the calculation of neutral particle transport in plasma based on the
Transmission and Escape Probability method”, Comp. Phys. Commun. 161, 36 (2004); J.
Mandrekas.

“Extensions of the TEP Neutral Transport Methodology”, Contrib. Plasma Phys., 44, 45
(2004); D-K. Zhang , J. Mandrekas and W. M. Stacey.
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10.

11.

12.

13.

14.

15.

16.

17.

“Improvements in the 2D TEP Neutral Particle Transport Calculation in Edge Plasmas”,
Contrib. Plasma Phys., 46, 570 (2006); D-K. Zhang ,J. Mandrekas and W. M. Stacey.
“Higher Order Approximations of the TEP Method for Neutral Particle Transport in Edge
Plasmas”, Phys. Plasmas, 13, 062509 (2006); D-K. Zhang , J. Mandrekas and W. M. Stacey.
“Analysis of neutral particle recycling and pedestal fueling in an H-mode DIII-D discharge”,
Phys. Plasmas 17, 022507 (2010); Z. Friis, W. M. Stacey , A. W. Leonard and M. Rensink.

F. RADIATIVE INSTABILITIES & EDGE DENSITY LIMITS

“Radial Thermal Stability of the Radiative Mantle”, Phys. Plasmas, 3, 1012 (1996). W. M.
Stacey

“Impurity-Seeded Radiative Power Exhaust Solutions for ITER”, Nucl. Fusion, 36, 917
(1996);W. M. Stacey, J. Mandrekas and F. Kelly.

“Thermal Stability of the Tokamak Plasma Edge”, Plasma Phys. Control. Fusion, 39, 1245
(1997). W. M. Stacey

“Explanation for MARFE Formation and Subsequent Evolution into a Detached Symmetric
Plasma Edge”, Phys. Plasmas, 3, 2673 (1996). W. M. Stacey

“MARFE Impurity Density Limits in Tokamaks with Poloidal Asymmetry and Rotation”,
Phys. Plasmas, 3, 3032 (1996). W. M. Stacey

“Validity of the Impurity Entrainment Assumption in the Thermal Stability Analysis of
Multifaceted Asymmetric Radiation from the Edge (MARFEs) in Tokamak Plasmas”, Phys.
Plasmas, 4, 242 (1997). W. M. Stacey

"Multifaceted Asymmetric Radiation from the Edge Suppression by External Edge Heating",
Phys. Plasmas, 4, 134 (1997). W. M. Stacey

"Density Limits in Tokamaks", Phys. Plasmas, 4, 1069 (1997). W. M. Stacey

"Density Limits for Multifaceted Asymmetric Radiation from the Edge", Fusion Techn., 36,
38 (1998). W. M. Stacey

“A Numerical Study of Density Limit Mechanisms in Tokamaks”, Phys. Plasmas, S, 3656
(1998). W. M. Stacey

“Thermal Instabilities in the Edge Transport Barrier”, Phys. Plasmas, 6, 2452 (1999). W. M.
Stacey

“MARFE Formation in DIII-D H-Mode Discharges with Continuous Gas Puffing”, Phys.
Plasmas, 6,3941 (1999); W. M. Stacey, M. A. Mahdavi, R. Maingi and T. W. Petrie.
“Detachment and Divertor Temperature and Density Redistribution”, Phys. Plasma, 8, 525
(2001). W. M. Stacey

“The Role of Edge Thermal Instabilities in Limiting the Density in DIII-D”, Phys. Plasmas,
7,4931 (2000); W. M. Stacey and T. W. Petrie.

“Thermal Instabilities in the Plasma Edge”, Contr. Plasma Phys., 40, 412 (2000). W. M.
Stacey

“Effect of Convection on Multifaceted Asymmetric Radiation from Edge Density Limits”,
Phys. Plasmas, 7, 3464 (2000). W. M. Stacey

“Thermal Instability Explanation of Similar Density Limits in Gas Fueled, DIII-D H-Mode
Shots with Different Operating Conditions”, Phys. Plasmas, 9, 888 (2001); W. M. Stacey, T.
W. Petrie and A. W. Leonard.
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23.

24.

25.

26.

27.

28.

“Calculation of the Effects of Pumping, Divertor Configuration and Fueling on Density Limit
in a Tokamak Model Problem”, Phys. Plasmas, 8, 850 (2001). W. M. Stacey

“A Calculation Model for Density Limits in Auxiliary Heated, Gas Fueled Tokamaks and
Application to DIII-D Model Problems”, Phys. Plasmas, 8, 3673 (2001). W. M. Stacey
“Thermal Instability Theory Analysis of Multifaceted Asymmetric Radiation from the Edge
(MAREFE) in TEXTOR?”, Phys. Plasmas, 8, 3382 (2001); F. A. Kelly, W. M. Stacey J. Rapp
and M. Brix.

“Parametric Dependence of Density Limits in TEXTOR: Comparison of Thermal Instability
Theory with Experiment”, Phys. Plasmas, 8, 4879 (2001); F. A. Kelly, W. M. Stacey and J.
Rapp.

“Thermal Instability Analysis of Different Types of Density Limits in DIII-D Gas Fueled,
High-Mode Discharges”, Phys. Plasmas, 9, 4174 (2002); W. M. Stacey ,T. W. Petrie and T.
H. Osborne.

“Spontaneous Edge Transport Barrier Formation due to Suppression of Edge Thermal
Instabilities as a L-H Trigger Mechanism in Tokamaks”, Phys. Plasmas, 9, 3082 (2002). W.
M. Stacey

“Prediction of Density Limits in Tokamaks: Theory, Comparison with Experiment, and
Application to the Proposed Fusion Ignition Research Experiment”, Phys. Plasmas, 9, 2692
(2002). W. M. Stacey

“Initial Testing of an Edge Thermal Instability Model for the High-to-Low Mode Power
Threshold”, Phys. Plasmas, 10, 3949 (2003); W. M. Stacey and T. W. Petrie.

“Testing of an Edge Thermal Instability Stabilization Model for the Low-to-High Mode
Power Threshold”, Phys. Plasmas, 11, 686 (2004). W. M. Stacey

“Investigation of the cause of the High-to-Low mode confinement transition following
MAREFE formation in DIII-D”, Phys. Plasmas, 12, 072518 (2005); W. M. Stacey, Z. W.
Friis, T. W. Petrie and A. W. Leonard.

“A Survey of Thermal Instabilities in Tokamak Plasmas: Theory, Comparison with
Experiment, and Predictions for Future Devices”, Fusion Sci.&Tech., 52, 29 (2007). W. M.
Stacey.

G. PLASMA EDGE & DIVERTOR MODELING

"Neoclassical Theory of the Plasma Edge", Phys. Fluids B, S, 1413-1420 (1993). W. M.
Stacey

"Corrected Fluid Equations for the Plasma Edge", Fusion Technology, 27, 277-291 (1995).
W. M. Stacey

“An Improved Model for Coupled Core/SOL/Divertor Simulations of Tokamaks”, Contr.
Plasma Phys., 38, 26 (1998); W. M. Stacey, J. Mandrekas, R. Rubilar.

“A Coupled Plasma-Neutrals Model for Divertor Simulations”, Phys. Plasmas, S, 1015
(1997). W. M. Stacey

“An Edge Pedestal Model Based on Transport and Atomic Physics”, Phys. Plasmas, 8, 4073
(2001). W. M. Stacey

“Integrated Core-Edge-Divertor Modeling Studies”, Contr. Plasma Phys., 42, 199 (2002). W.
M. Stacey..

“An Edge Pedestal Model”, Contr. Plasma Phys., 42,283 (2002). W. M. Stacey
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12.

13.

14.

15.

16.

17.

“A Model for Edge Pedestal Deterioration”, Phys. Plasmas, 8, 5199 (2001). W. M. Stacey
“An investigation of some effects of drifts and magnetic field direction in the scrape-off layer
and divertor of tokamak plasmas”, Phys. Plasmas, 16, 042502 (2009). W. M. Stacey
“Applications of the Miller equilibrium to extend tokamak computational models”, Phys.
Plasmas, 15, 122505 (2008). W. M. Stacey

“Representation of the plasma fluid equations in Miller analytical flux surface coordinates”,
Phys. Plasmas 16, 082501 (2009); W. M. Stacey and C. Bae.

H. EDGE PEDESTAL STRUCTURE & TRANSPORT
“An Edge Pedestal Investigation”, Phys. Plasmas, 9, 1332 (2002). W. M. Stacey

. “A Framework for the Development and Testing of an Edge Pedestal Model: Formulation

and Initial Comparison with DIII-D Data”, Phys. Plasmas, 10, 2412 (2003); W. M. Stacey
and R. J. Groebner.

“Investigation of Transport in the DIII-D Edge Pedestal”, Phys. Plasmas, 11, 1511 (2004).
W. M. Stacey

“Particle Transport and Density Gradient Scale Lengths in the Edge Pedestal”, Contrib.
Plasma Phys., 44, 100 (2004). W. M. Stacey

“Structure of the Edge Density Pedestal in Tokamaks”, Phys. Plasmas, 11, 4295 (2004). W.
M. Stacey

“Edge Pedestal Structure”, Phys. Plasmas, 11, 5487 (2004). W. M. Stacey

“Application of a particle, momentum and energy balance model to calculate the structure of
the edge pedestal in DIII-D”, Phys. Plasmas, 12, 042504 (2005); W. M. Stacey and R. J.
Groebner.

“Investigation of edge pedestal structure in DIII-D”, Phys. Plasmas, 13, 012513 (2006); W.
M. Stacey and R.J. Groebner.

“Experimental tests of Paleoclassical transport”, Nucl. Fusion 47, 1449 (2007); J. D. Callen,
et al., W. M. Stacey.

“Thermal Transport in the DIII-D Edge Pedestal”, Phys. Plasmas, 13, 072510 (2006); W. M.
Stacey and R. J. Groebner.

“Investigation of background edge thermal transport in ELMing and ELM-suppressed H-
modes in DIII-D”, Phys. Plasmas, 13, 112506 (2006); W. M. Stacey and T. E. Evans.
“Thermal transport analysis of the edge region in the low and high confinement stages of a
DIII-D discharge”, Phys. Plasmas, 14, 012501 (2007); W. M. Stacey and R. J. Groebner.
“Experimentally inferred thermal diffusivities in the edge pedestal between ELMs in DIII-
D”, Phys. Plasmas, 14, 122504 (2007); W. M. Stacey and R. J. Groebner.

“Ion particle transport in the tokamak edge pedestal”, Contrib. Plasmas Phys., 48, 94 (2008).
W. M. Stacey

“Interpretation of edge plasma rotation measurements in DIII-D”, Phys. Plasmas, 15, 012503
(2008); W. M. Stacey and R. J. Groebner.

“Comparison of theoretical and experimental heat diffusivities in the DIII-D edge plasma”,
Phys. Plasmas 15, 052503 (2008). W. M. Stacey

“Effect on the divertor and scrape-off layer plasma properties on the distribution of power
and particle influxes from the core”, Phys. Plasmas, 16, 032506 (2009). W. M. Stacey
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24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.
38.

“Interpretation of particle pinches and diffusion coefficients in the edge pedestal of DIII-D
plasmas”, Phys. Plasmas, 16, 102504 (2009); W. M. Stacey and R. J. Groebner.

“Analysis of pedestal transport”, Nucl. Fusion, 50, 064004 (2010); J. D. Callen, R. J.
Groebner others, W. M. Stacey.

“The effects of rotation, electric field and recycling neutrals on determining the edge pedestal
density profile”, Phys. Plasmas 17, 052506(2010). W. M. Stacey

“The effect of rotation and viscous heating on the interpretation of experimental heat
diffusivities in the edge pedestal”, Phys. Plasmas, 17, 052504 (2010). W. M. Stacey
“Evolution of the H-mode edge pedestal between ELMs”, Nucl. Fusion 51, 063024 (2011);
W. M. Stacey and R. J. Groebner.

“Force balance and ion particle transport differences in high and low confinement tokamak
edge pedestals”, Phys. Plasmas 17, 112512 (2010); with R. J. Groebner.

“The role of radial particle pinches in ELM suppression by resonance magnetic
perturbation”, Nucl. Fusion 51, 013007 (2010); W. M. Stacey and T. E. Evans.

“Numerical Investigation of Extending Diffusion Theory Codes to Solve the Generalized
Pinch-Diffusion Equations in the Edge Pedestal”, Fusion Sci. & Technol. 61, 227 (2011); J.
P. Floyd and W. M. Stacey.

“X-transport of ions in diverted tokamaks, with application to DIII-D”, Phys. Plasmas 18,
122504 (2011). W. M. Stacey

“The effect of ion orbit loss on the interpretation of ion energy and particle transport in the
DIII-D edge plasma”, Phys. Plasmas 18, 102504 (2011).

“Non-diffusive transport in the tokamak edge plasma”, Nucl. Fusion, 52, 114020 (2012); W.
M. Stacey, R. J. Groebner and T. Evans.

“Interpretation of diffusive and non-diffusive transport in tokamak edge pedestal
measurements”, Fusion Sci. Techn. 63, 34 (2013). W. M. Stacey

“Effect of ion orbit loss on distribution of particle, energy and momentum sources into the
scrape-off layer”, Nucl. Fusion 53, 063011 (2013). W. M. Stacey

“Interpretation of changes in diffusive and non-diffusive transport in the edge plasma during
pedestal buildup following a Low-High transition in DIII-D”, Phys. Plasmas 20, 012509
(2013); W. M. Stacey , M-H Sayer, J-P Floyd and R. J. Groebner.

“Analysis of toroidal phasing of resonant magnetic perturbation effects on edge transport in
the DIII-D tokamak™, Phys. Plasmas 20, 052505 (2013); T. M. Wilks, W. M. Stacey and T.
E. Evans.

“Improved understanding of physics processes in pedestal structure, leading to improved
predictive capability for ITER”, Nucl. Fusion 53, 093024 (2013); R.J. Groebner, C. S.
Chang, J. W. Hughes, et al. W. M. Stacey

“Effect of ion orbit loss on the structure in the H-mode tokamak edge pedestal rotation
velocity, radial electric field, density and temperature profiles”, Phys. Plasmas 20, 092508
(2013). W. M. Stacey

“Effect of non-diffusive processes on transport and its interpretation in the tokamak plasma
edge”, Phys. Plasmas 20, 122503 (2013). W. M. Stacey

“Structure in the Edge Plasma Profiles in Tokamaks”, Contrib. Plasma Phys.4-6, 524 (2014).
W. M. Stacey

“Extensions of ion orbit loss theory”, Phys. Plasmas 21, 014502 (2014). W. M. Stacey
“Sensitivity of the interpretation of the experimental ion thermal diffusivity to the
determination of the ion conductive heat flux”, Phys. Plasmas 21, 042508 (2014). W. M.
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Stacey.

FUSION TECHNOLOGYAND REACTOR DESIGN RESEARCH IN THE
GEORGIA INSTITUTE OF TECHNOLOGY FUSION RESEARCH CENTER
1978-2014

The initial work on fusion technology and design at Georgia Tech was associated with
the US contribution to the IAEA INTOR Workshop to evaluate the readiness of fusion to
move forward to the experimental power reactor stage, during the late 1970s and 1980s.
(Refs I) The US effort in INTOR was organized and managed by Prof. Stacey and
contributed to by Profs. M. A. Abdou, G. Bateman and C. E. Thomas from the GIT-FRC and
hundreds from other organizations. When the ITER project was formed at the end of the
INTOR Workshop, Prof. Stacey served as Chairman of the ITER Steering Committee US
through the 1990s, and researchers in the GIT-FRC turned their attention to technology
investigations of plasma-materials interactions, tritium breeding blankets and low-activation
structural materials (refs J). Applications of variational methods to nuclear reactor dynamics
and neutral particle transport in plasmas was also examined (Refs. L).

In the 1990s and continuing today, student design projects guided by Profs. Stacey
(NRE), Mandrekas (NRE), Lackey (ME), Ghiaasiaan (ME), Tedder (ChE), Van Roojen
(NRE) and Erickson (NRE) investigated several fusion-fission transmutation reactor
concepts and performed supporting fuel cycle and dynamic safety analyses (refs K). The
fuel cycle work led to a collaborative effort with the Karlsruhe Institute of Technology over
several years on the evaluation of the GIT SABR concept (a tokamak based on ITER physics
and technology surrounded by an annular metal-fueled, sodium-cooled fast reactor of the IFR
type—Refs K21 & K32) for the transmutation of spent nuclear fuel.

The FRC being located in a nuclear engineering department provided many opportunities
for adapting and extending fission reactor physics and engineering methodologies for
application to fusion plasma and reactor analysis. Much of the work on radiative instabilities
(Ref F28) was based on the stability analysis methodology of nuclear reactor physics, and the
Transmission-Escape Probability method (Refs E) for neutral atom transport was adapted
from the neutron transport theory of nuclear reactor physics. The nuclear fuel cycle
methodology and the reactor and heat removal systems transient analysis methods of nuclear
reactor physics were adapted for the SABR fuel cycle (Refs K9, K15, K24, K30) and
dynamic safety (Ref K25) analyses. Variational analysis methods were developed for
nuclear reactor dynamics and neutron transport analyses (Refs 11-13)) and then applied to
neutral particle reaction rate calculations (14).

Several hundred graduate and advanced undergraduate students have been involved in
this effort, which has led to 4 PhD theses and 9 MS theses, as well as numerous publications
and presentations.
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FUSION TECHNOLOGY & REACTOR DESIGN PAPERS & REPORTS BY GIT-FRC
RESEARCHERS

10.

1.

12.

13.

14.

15.

16.
17.

18.

19.

I. EXPERIMENTAL FUSION POWER REACTORS , INTOR & ITER
"Tokamak Experimental Power Reactor", in Fusion Reactor Design Concepts, IAEA, Vienna

(1978), p. 131, with others.
"Tokamak Experimental Power Reactor", Proc. 3rd ANS Topical Mtg. on the Technology of
Controlled Nuclear Fusion, May 1978, Sante Fe, NM; with others.

“Reactor Design II", (Report of IAEA Technical Committee), Nucl. Fusion, 18, p. 985
(1978); W. M. Stacey with others.

"The International Aspects of Fusion", invited paper, Proc. IEEE 6th Region Conf., San
Diego, Feb. 20-22, 1980. W. M. Stacey

"INTOR - A First-Generation Tokamak Experimental Reactor", Special Issue of Nucl. Engr.
& Design, Vol. 63 (2), 171 (1981), W. M. Stacey with others.

"The INTOR Workshop", invited paper, Proc. 4th ANS Topical Meeting on the Tech. of
Controlled Nucl. Fusion, King of Prussia, PA, October 14-17, 1980, CONF-80/011, p. 40.
W. M. Stacey

"International Tokamak Reactor Zero Phase", (Executive Summary of the IAEA Workshop,
1979)", Special Topic in Nucl. Fusion, 20 (3), 349 (1980); W. M. Stacey with others.

"Fusion Reactor Development - a Review", Advances in Nuclear Science and Technology,
Vol. 15, Plenum Press, New York, 1981, p. 129. W. M. Stacey

"International Tokamak Reactor Conceptual Design Overview", Proceedings 9th Symposium
on Engineering Problems of Fusion Research, IEEE 81CH1715-2, p. 556 (1981). W. M.
Stacey

"International Tokamak Reactor Conceptual Design Overview", Proceedings 3rd IAEA
Technical Committee Meeting and Workshop, Tokoyo, October 5-16, 1981. W. M. Stacey
U.S. Conceptual Design Contribution to the INTOR Phase I Workshop; Nucl. Techn./Fusion,
1(4),486 (1981); W. M. Stacey with others.

"USA Strategy for International Collaboration on Magnetic Fusion Energy Development, A
Technological Scientific View", Nucl. Techn./Fusion, 2, 517 (1982). W. M. Stacey

"Fusion Reactor Design III", (Report of the IAEA Technical Committee), Nucl. Fusion, 22,
671 (1982); W. M. Stacey with others.

"INTOR Conceptual Design - Summary", Nucl. Fusion, 22, 135 (1982); W. M. Stacey with
others.

"International Tokamak Reactor-Phase Two A, Part I", Nucl. Fusion, 23, 1513 (1983); W. M.
Stacey with others.

"The FED-INTOR", Nucl. Techn./Fusion, 4, 202 (1983); W. M. Stacey with others.
"Tokamak ETR Objectives, Characteristics and Critical Issues", Nucl. Techn./Fusion, 4 (2),
part 2, 46 (1983). W. M. Stacey

"Overview of the INTOR Workshop", Proc. IAEA Conf. on Plasma Physics and Controlled
Nuclear Fusion Researchl (1984); IAEA-CN-44 (1984). W. M. Stacey

"The FED-INTOR Activity", Proc. 7th SMIRT Conf., Nucl. Eng. & Design (1984). W. M.
Stacey
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20.

21.

22.
23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

"Future Technology Requirements for Magnetic Fusion - An Evaluation Based on
Conceptual Design Studies", Nucl. Techn./Fusion, S, 266 (1984), W. M. Stacey with others.
"International Cooperation in Magnetic Fusion", Ann. Rev. Energy, 10, 79 (1985); W. M.
Stacey and M. Roberts.

"The U.S. INTOR Activity", Fusion Techn., 11, 317 (1987); W. M. Stacey with others.

"The Phase 2A, Part 2 INTOR Workshop", Nucl. Fusion, 25, 1791 (1985); W. M. Stacey
with others.

"International Tokamak Reactor", Proc. 11th Int. Conf. on Plasma Physics and Controlled
Nuclear Fusion Research (Kyoto), IAEA, Vienna (1987). W. M. Stacey with others.
"International Tokamak Reactor - Phase Two, Part III", Nucl. Fusion, 28, 711 (1988); W. M.
Stacey with others.

"The INTOR Workshop - An Unique International Collaboration in Fusion", Progress in
Nuclear Energy, 22, 119 (1988). W. M. Stacey

"U.S. Contribution to Phase 2, Part 3 INTOR Workshop", Fusion Techn., 15, 1485 (1989);
W. M. Stacey with others.

INTOR Workshop - Design Concept, Critical Issues, Innovations, Data Base Assessment",
12th Int. Conf. Plasma Physics and Controlled Nuclear Fusion Research (Nice, 1988),
IAEA, Vienna (1989). W. M. Stacey

"International Tokamak Reactor: Zero Phase", IAEA report STI/PUB/556, Vienna (1980),
with INTOR group, W. M. Stacey with others.

"International Tokamak Reactor: Phase One", IAEA report STI/PUB/619, Vienna (1982),
with INTOR group, also technical editor. W. M. Stacey with others.

"International Tokamak Reactor: Phase 2A, Part 1", IAEA report STI/PUB/638 Vienna
(1983), with INTOR Group, also technical editor. W. M. Stacey with others.

"International Tokamak Reactor: Phase 2A, Part 2", IAEA report STI/PUB/714 Vienna
(1986) with INTOR Group, also technical editor. W. M. Stacey with others.

"International Tokamak Reactor, Phase Two A, Part II1", IAEA report STI/PUB/795, Vienna
(1988); with INTOR Group, also technical editor. W. M. Stacey with others.

"Evaluation of Different Burn Control Methods for the International Thermonuclear
Experimental Reactor", Proc. 13th IEEE Symp. Fusion Engr., Knoxville, Tenn. (1989); J.
Mandrekas and W. M. Stacey.

“Evaluaation of Different Control Methods for the thermal stability of ITER”, Fusion
Technol. 19, 57 (1991). J. Mandrekas and W. M. Stacey

"1-1/2D Transport Studies of ITER Burn Control Scenarios", Fusion Techn., 19 (3), 1307
(1991); J. Mandrekas, H. He and W. M. Stacey.

"Evaluation of Different Control Methods for the Thermal Stability of ITER", Fusion Techn.,
19, 57 (1991); J. Mandrekas and W. M. Stacey.

"Active Control of Thermonuclear Burn Conditions for the International Thermonuclear
Experimental Reactor", Fusion Techn., 18, 606 (1990); J. Mandrekas, W. M. Stacety, with
others.

"U.S. National Review of the International Thermonuclear Experimental Reactor"”, March
1991; W. M. Stacey with others.

"ITER Programmatic & Technical Objectives for the Engineering Design Activities", June
1991, white paper, W. M. Stacey and D.E. Baldwin.

"ITER Technical Objectives, Issues, Options & Implications", December 1991, white paper,
W. M. Stacey, D.E. Baldwin and P.H. Rutherford.
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42.

43.

44,

45.

46.

10.

11.

12.

13.

“The ITER Power and Particle Control System”, Fusion Technol. 30, 594 (1996). D. Post, T.
Ando.....J. Mandrekas.....W. Stacey....

“Report of ISCUS Subgroup on US Participation in ITER Construction, Operation and
Testing”, December, 1996; W. M. Stacey with others.

"The ITER Decision and U.S. Fusion R&D", Issues in Science and Techn., Summer (1997).

W. M. Stacey

"Progress in Resolving Power and Particle Control Issues for the International
Thermonuclear Experimental Reactor", Phys. Plasmas, 4, 2631 (1997), D. Post, G.
Janeschitz, A. Kukushkin, H. Pacher, M. Sugihara, J. Mandrekas, W. M. Stacey.

“The Quest for a Fusion Energy Reactor”, Oxford Univ. Press, 2010, W. M. Stacey.

J. FUSION REACTORS & TECHNOLOGY
"Systems Studies on Technology and Economics Aspects of Tokamak Power Plants", Proc.
3rd. ANS Topical Mtg. on the Technology of Controlled Nuclear Fusion, May 1978, Sante
Fe, NM; W. M. Stacey with others
“Nuclear Data Requirements for Fusion Reactor Shielding”, IAEA Report on Nuclear Data
for Fusion (Vienna) (1978). M. A. Abdou & Z. El-Derini
The Influence of Physics Parameters on Tokamak Reactor Design", Nucl. Techn., 43, 28
(1979); W. M. Stacey with others.
"Impact of Major Design Parameters on the Economics of Tokamak Power Plants", in Fusion
Reactor Design Concepts, IAEA, Vienna (1978), p. 673; W. M. Stacey with others.
"Fusion Reactor Design II", (Report of IAEA Technical Committee), Nucl. Fusion, 18, p.
985 (1978); W. M. Stacey with others.
"Requirements For An Efficient Divertor Design", Proc. 8th IEEE Symp. on Engineering
Problems of Fusion Research, Nov. 1979, San Francisco; Z. El-Derini and W. M. Stacey.
“A Comparative Study of the Performance and Economics of Advance and Conventional
Structural Materials in Fusion Systems”, J. Nucl. Mat. 85&86, 57 (1979). M. A. Abdou and
Z.. El-Derini
"The International Aspects of Fusion", invited paper, Proc. IEEE 6th Region Conf., San
Diego, Feb. 20-22, 1980.W. M. Stacey
"Fusion Reactor Development - a Review", Advances in Nuclear Science and Technology,
Vol. 15, Plenum Press, New York, 1981, p. 129. Weston M. Stacey
"USA Strategy for International Collaboration on Magnetic Fusion Energy Development: A
Technological Scientific View", Nucl. Techn./Fusion, 2, 517 (1982). W. M. Stacey
"Fusion Reactor Design III", (Report of the IAEA Technical Committee), Nucl. Fusion, 22,
671 (1982); W. M. Stacey with others.
"Future Technology Requirements for Magnetic Fusion - An Evaluation Based on
Conceptual Design Studies", Nucl. Techn./Fusion, 5, 266 (1984), with others.
"International Cooperation in Magnetic Fusion", Ann. Rev. Energy, 10, 79 (1985); W. M.
Stacey and M. Roberts.
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14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.
27.

"Helium Flow Reversal with NBI and ECH in TIBER", Fusion Techn., 13, 432 (1988); M.
A. Malik, K. Indireshkumar, J. Mandrekas, W. M. Stacey and T. W. Ogden

"NBI Current Drive Sensitivity Study for TIBER II, ITER-US and INTOR", Fusion Techn.,
15, 1395 (1989); G. Pautasso , J. Mandrekas and W. M. Stacey.

"Reactor Prospects of Muon-Catalyzed Fusion of Deuterium and Tritium Concentrated in
Transition Metals", Fusion Techn., 16, 268 (1989). W. M. Stacey

“Active Control of Thermonuclear Burn Conditions for the International Thermonuclear
Experimental Reactor”,Fusion Technol. 18, 606 (1990).S. W. Haney, L. J. Perkins, J.
Mandrekas and W. M. Stacey

“A SuperCode for Systems Analysis of Tokamak Experiments and Reactors”, Fusion
Technol. 21, 1749 (1992). S. W. Haney,...... ,J. Mandrekas

“Current Drive Studies for the ARIES Steady-State Tokamak Reactor”, Fusion Eng.&
Design 25, 205 (1994). T. K. Mau, D. A. Ehst and J. Mandrekas.

“Commercial Tokamak Reactor Potential with Advanced Tokamak Operation”, Nucl. Fusion
35,551 (1995). J. D. Galambos, L. J. Perkins, S. Haney and J. Mandrekas.

"Radioactive Waste Produced by Demonstration and Commercial Fusion Reactors
Extrapolated from ITER and Advanced Data Bases”, Fusion Eng. Design, 29, 198-206
(1995); W. M. Stacey, N. E. Hertel and E. A. Hoffman.

"DEMO and Commercial Fusion Reactors Extrapolated from the ITER and Advanced
Physics and Materials Data Bases", Fusion Techn., 26, 1119-1121 (1994). W. M. Stacey
“Extrapolation to a Demonstration Reactor from the ITER and Advanced Materials &
Physics Data Bases, Proc. 15th International Conference on Plasma Physics and Controlled
Nuclear Fusion Research, Seville, Spain IAEA (1994). W. M. Stacey

“Tokamak Demonstration Reactors”, Nucl. Fusion, 35, 1369-1384 (1995). W. M. Stacey
“Radioactive Waste Disposal Characteristics of Candidate Tokamak Demonstration
Reactors”, Fusion Techn., 31, 35 (1997); E. A. Hoffman, W. M. Stacey and N. E. Hertel.
“Commentaries on Criticisms of Magnetic Fusion”, white paper, March, 1999. W. M. Stacey
“Fusion DEMO Characteristics and Paths to DEMO”, FESAC white paper, May, 2007. W.
M. Stacey

K. FUSION-FISSION TRANSMUTATION REACTORS

“A Transmutation Facility For Weapons Grade Plutonium Disposition Based on a Tokamak
Fusion Neutron Source”, Fusion Techn., 27, 326-347 (1995); W. M. Stacey, J. Mandrekas
with NE/HP graduate design class.

"A Tokamak Tritium Production Reactor", Fusion Techn., 32, 563 (1997); W. M. Stacey, J
Mandrekas with NE/HP graduate design class.“A Tokamak Tritium Production Reactor
Design II”, Fusion Technology, 33, 443 (1998); W. M. Stacey, J. Mandrekas with NE/HP
design class.

“An Alternative, ‘Non-Electrical’ Pathway for Fusion Energy Development’, Fusion
Technology, 34, 471 (1998). W. M. Stacey

“Neutron Transmutation of Spent Nuclear Fuel—an Intermediate-Term Objective for
Magnetic Fusion”, white paper, W. M. Stacey, D. E. Baldwin, R. R. Parker & J. A. Schmidt,
February, 2000.

16



10.

11

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

“Capabilities of a D-T Fusion Neutron Source for Driving a Spent Nuclear Fuel
Transmutation Reactor”, Nuclear Fusion, 41,135 (2001). W. M. Stacey

“A Fusion Transmutation of Waste Reactor”, Fusion Sci. Technol., 41, 116 (2001); W. M.
Stacey , J. Mandrekas, E. A. Hoffman.....

“Design of Tokamak Fusion Transmutation of Waste Reactors Fus. Eng. & Des., 63-64, 81
(2002); W. M. Stacey with others.

“Nuclear Analysis of Fusion Transmutation of Waste Reactor”, Fus. Eng. & Des., 63-64, 87
(2002); E. A. Hoffman and W. M. Stacey.

“Comparative Fuel Cycle Analysis of Critical and Subcritical Fast Reactor Transmutation
Systems”, Nuclear Technol., 144, 83 (2003); E. A. Hoffman and W. M. Stacey.

“Nuclear Design and Analysis of the Fusion Transmutation of Waste Reactor”, Fusion Sci.
Technol., 45, 51 (2004); E. A. Hoffman and W. M. Stacey.

. “A  Superconducting Tokamak Fusion Transmutation of Waste Reactor”, Fusion Sci.

Technol., 45,55 (2004); A. N. Mauer, J. Mandrekas and W. M. Stacey.

“A Sub-Critical, Gas-Cooled Fast Transmutation Reactor (GCFTR) with a Fusion Neutron
Source”, Nucl. Technol. 150, 162 (2005); W. M. Stacey, J. Mandrekas with NRE Design
class.

“Sub-Critical Transmutation Reactors with Tokamak Fusion Neutron Sources”, Fusion Sci.
Technol., 47, 1210 (2005): W. M. Stacey, J. Mandrekas and E. A. Hoffman.

“A Sub-Critical, He-Cooled Fast Reactor for the Transmutation of Spent Nuclear Fuel”,
Nucl. Technol., 156, 9 (2006). W. M. Stacey with NRE Design Class.

“Fuel Cycle Analysis of a Sub-Critical, Fast, He-Cooled Transmutation Reactor with a
Fusion Neutron Source”, Nuclear Technol., 158, 94 (2007); J. W. Maddox and W. M.
Stacey.

“Advances in the Sub-Critical, Gas-Cooled, Fast Transmutation Reactor Concept”, Nuclear
Technol., 159, 72 (2007); W. M. Stacey with others.

“Transmutation Missions for Fusion Neutron Sources”, Fusion Engr. Des., 82, 11 (2007). W.
M. Stacey

“Tokamak Neutron Source Requirements for Nuclear Applications”, Nucl. Fusion, 47, 217
(2007). W. M. Stacey

“Sub-Critical Transmutation Reactors with Tokamak Neutron Sources Based on ITER
Physics and Technology”, Fusion Sci. Technol., 52, 719 (2007). W. M. Stacey

“Tokamak Fusion Neutron Source for a Fast Transmutation Reactor”, Fusion Sci. Technol.,
52,727 (2007); J-P. Floyd, W. M. Stacey with others.

“A TRU-Zr Metal Fuel, Sodium Cooled, Fast, Subcritical Advanced Burner Reactor”, Nucl.
Technol, 162, 53 (2008); W. M. Stacey, W. Van Rooijen with NRE design team.

“Georgia Tech Studies of Sub-Critical Advanced Burner Reactors with a D-T Fusion
Tokamak Neutron Source for the Transmutation of Spent Nuclear Fuel”, J. Fusion Energy
38, 328 (2009). W. M. Stacey

“A Tokamak Neutron Source for FFH Based on ITER Physics and Technology”, report of
the DoE ReNeW Fusion-Fission Hybrid Workshop”, November, 2009. J. P. Friedberg, ....W.
M. Stacey......

“Fuel Cycle Analysis of the SABR Subcritical Transmutation Reactor Concept”, Nucl.
Technol. 172, 48 (2010); C. M. Sommer, W. M. Stacey and B. Petrovic.

“Dynamic Safety Analysis of the SABR Subcritical Transmutation Reactor Concept”, Nucl.
Technol. 171, 123 (2010); with T. S. Sumner,W. M. Stacey and S. M. Ghiaasiaan.
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27.

28.

29.

30.

31.

32.
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“SABR Fusion-Fission Hybrid Fast Burner Reactor Based on ITER”, Proc. 11"™ OECD/NEA
Information Exchange Meeting on Actinide Partitioning and Transmutation”, San Francisco
(2010); W. M. Stacey, C. S. Sommer, T. S. Sumner, B. Petrovic, S. M. Ghiaasiaan and C. L.
Stewart.

“Advanced Fuel Cycle Scenario Study in the European Context by Using Different Burner
Reactor Concepts”, Proc. 11" OECD/NEA Information Exchange Meeting on Actinide
Partitioning and Transmutation”, San Francisco (2010), ISBN 978-92-64-99174-3;V.
Romanello, C. Sommer, W. M. Stacey M. Salvatores, W. Maschek, B. Petrovic, F. Gabrelli,
A. Schwenk-Ferrero, A. Rineiski and B. Vezzoni.

“Principles and Rationale of the Fusion-Fission Hybrid Burner Reactor”, Proc. FUNFI-2011
Workshop on Fusion for Neutrons and Sub-critical Nuclear Fission, Varenna, AIP Conf.
Proc. 1442, p31 (2012). W. M. Stacey

“Comparison of the Waste Transmutation Potential of Different Innovative Dedicated
Systems and Impact on the Fuel Cycle”, Proc.ICENES-2011 Conf. (2011); V. Romanelli, C.
Sommer, M. Salvatores, W. M. Stacey, et al.(2012)

“Fuel Cycle Analysis of the SABR Transmutation Reactor for Transuranic and Minor
Actinide Burning Fuels”, Nucl. Technol. 182, 274 ( 2013); C. M. Sommer, W. M. Stacey, B.
Petrovic and C. L. Stewart.

“The SABIR Concept for a Fission-Fusion Hybrid***U-to-**Pu Fissile Production Reactor”,
Nucl. Technol. 187, 1 (2014); C. L. Stewart. and W. M. Stacey

“Resolution of Fission and Fusion Technology Integration Issues: An Upgraded Design
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