NSTX Upgrade Research Timeline for 2014-2018 @NS ™X-U—

2014-18 Waves and Current Drive Research Timeline

FY13 14 15 16 17 18

| | | | |
5 year plan period 5 year goal

) Assess performance of 12- Simulate/ / \
Physics | strap double-feed antenna and y Use reduced-strap
compatibility with NBI H-modes r"e'gﬁc‘;z HHFW antenna for
at higher B, tran HHEW startjup, ramp-up and Develop plasma
strap during NBI H-mode scenarios with fully
Measure and mitigate RF power - non-inductive
flows in the SOL and to the Assess HHFW electron heating ramp-up and
divertors in H-mode regime during NBI current ramp-up H-mode

sustainment that
utilize RF heating
and current drive,

Study HHFW interaction with NBI fast-ions and model with
advanced RF codes

Generate 100% non-inductive Use HHFW to assist start- and determine the
I, ~ 300 kA HHFW H-mode, and up and compare to ECH validity of
non-inductively ramp |, advanced RF

28 GHz codes.
28 GHz ECH EBW égvc\;lgzD
Startup Heating \ /

Fast IR for RF power SOL power losses

Tools

10-40 GHz edge reflectometer for SOL
measurements in front of antenna

Diagnostics | | RF magnetic and Langmuir probes to measure RF

power flow to divertor

Tangential FIDA and upgraded ssNPA for
measuring RF acceleration of NBI ions

AORSA 3D with SOL and realistic antenna geometry and
GENRAY with SOL and edge fluctuations for RF coupling

Theory Full finite-orbit-width CQL3D and AORSA/ORBIT-RF for
simulation of RF acceleration of NBI ions

TORIC with SOL and SPIRAL modeling of RF
power loss to divertor

Upgrade NUBEAM with RF operator

Facility Reduced strap HHFW
antenna
Compliant HHFW feedthroughs &
upgrade to HHFW antenna limiter for 2 MW, 5s, 28 GHz EBW
high-power NBI 1-2 MW 28 GHz EC/EBW heating heating & current drive
system with fixed antenna system with steerable
mirror




