
College W&M 
Colorado Sch Mines 
Columbia U 
Comp-X 
General Atomics 
INEL 
Johns Hopkins U 
LANL 
LLNL 
Lodestar 
MIT 
Nova Photonics 
New York U 
Old Dominion U 
ORNL 
PPPL 
PSI 
Princeton U 
Purdue U 
SNL 
Think Tank, Inc. 
UC Davis 
UC Irvine 
UCLA 
UCSD 
U Colorado 
U Maryland 
U Rochester 
U Washington 
U Wisconsin 

Culham Sci Ctr 
U St. Andrews 

York U 
Chubu U 
Fukui U 

Hiroshima U 
Hyogo U 
Kyoto U 

Kyushu U 
Kyushu Tokai U 

NIFS 
Niigata U 
U Tokyo 

JAEA 
Hebrew U 
Ioffe Inst 

RRC Kurchatov Inst 
TRINITI 

KBSI 
KAIST 

POSTECH 
ASIPP 

ENEA, Frascati 
CEA, Cadarache 

IPP, Jülich 
IPP, Garching 

ASCR, Czech Rep 
U Quebec 

Supported by    

APS – DPP Presentation Outline, Issues & Needs 
September 25, 2009 1 



Advances in HHFW Physics in NSTX (Taylor) September 25, 2009 Outline & Support Needs 

Outline, Issues & Needs - I  

•  Introduction to HHFW on NSTX 
–  Role of HHFW in non-inductive NSTX scenarios 
–  Show NSTX HHFW antenna, ideal for studying phase dependence of heating 
–  Show 3-D AORSA RF fields to illustrate strong single pass damping, bullet on 

need to avoid propagation onset density being too close to antenna 
•  Significant improvements in HHFW core heating achieved when fast wave 

propagation begins away from the launcher and wall: 

–  Li conditioning improved core heating by reducing nedge in front of antenna 
–  First observation of HHFW core heating at kφ = 3 m-1 in D 
–  NSTX record Te(0) > 5 keV with Prf ~ 3 MW 
–  First significant core electron heating of NBI-driven D H-mode 
–  Heating efficiency ~ 40% at kφ = -8 m-1 and ~ 66% at kφ = -13 m-1 
–  GENRAY predicts ~30% to NBI ions for kφ = 8 m-1 and ~15% for kφ = 13 m-1 

during NBI + RF H-mode. Ben LeBlanc to provide TRANSP analysis. 
–  TORIC simulations on the effect of Ti on RF deposition (Cynthia Phillips) 
–  Coupling maintained during ELMs if reflection trip level set at high level (ρ ~ 0.7) 
–  Time derivative of reflection coefficient can discriminate between ELMs and arcs 
–  Strong edge pressure gradient appears to lead to large type I ELMs 
–  Arcs occur prior to excursion of divertor Dα light
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