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A key mission goal of the National Spherical Torus eXperiment Upgrade (NSTX-U) is the demonstration of fully non-inductive startup and operation. In part to accomplish this, a 1MW, 28 6 d=sf V2 3. (4°, -1°) 0.817
GHz ECRH system is presently being developed for implementation on NSTX-U in 2018. Like most spherical tokamaks, NSTX-U operates in the overdense regime (f,. >f..), which limits o = width of deposition, § = smoothing to deposition profile (if any) ' ’ '
traditional ECRH to the early startup phase. An extensive modelling effort of the propagation and absorption of EC waves in the evolving plasma is thus required to define the most <...> = time-averaging over EC duration, ~ = normalized to max value, 4. (3° -1°) 0.791
effective window of operation, and to optimize the launcher geometry for maximal heating and for current drive during this window. In fact, the ECRH system will play an important role in summation is over the 2 rampups
preparing a target plasma for subsequent injection of IC waves and NBI. Here we assess the feasibility of O1-mode ECRH in NSTX-U startup plasma at full field of 1T through time- (4°, 3°) [red] improves ECRH & ECCD efficiency throughout EC duration
dependent simulations performed with the transport solver TRANSP. Linear ray-tracing calculations conducted by GENRAY are coupled into the TRANSP framework, allowing the plasma compared to previously recommended angle (1°, -5°) [black]
equilibrium and the temperature profiles to evolve self-consistently in response to the injected microwave power. Furthermore, we investigate additional possibilities of heating and
current drive made available through coupling the injected O-mode power to the electrostatic EBW via the slow X-mode as an intermediary. . E—— oo O4r————— T ==
g 01#}# | g 02f —— " T T T T T T T - :
Motivation £ i \ O1-Mode Optimization: Scan Over Injection Angles T e oS
l|§|I| \ | i - [ e e e e ] - -t - __ ‘X _ - _ _ - __ . __° _]
28 GHz, 1 MW ECRH system planned for use on 5 = Angular scan: {(¢°, 6°) | ¢ € [0,4],0 € [-7,7]} s : y s 1 — oL
NSTX-U in 2018 ¢ 228 GH =, 05 / . 051 :
G. Taylor et al EPJ Web of Conferences 87 02013 (2015) [~ - i N ety =
- Initial applications will focus on preparing target ; 78 2 A
: : 4 H A HE < <
plasma for HHFW and NBI . | Waved id 2 g
F.M. Poli et al Nucl. Fusion 55 123011 (2015) 3 | A " 5, h s -
@) ' = | 1 — | | | | | | | | |
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- Previous optimizations used static plasma profiles | 8 Summary
to optimize first pass absorption 66 * Time-dependent simulations with TRANSP are used to optimize O1-mode ECRH
- Remains to assess robustness of proposed : o4 on NSTX-U during the startup phase - |
injection angle against plasma evolution at i W 0 ; ; : . » We find EC waves injected 4° toroidal (co-directional) and 3° poloidal (above
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midplane) provide optimal ECRH/ECCD while remaining robust to modifications
In the density rampup
- T, exceeding 1.9 keV and I exceeding 80 kA achievable on both rampups

startup in response to injected EC power.
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