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1. A major focus of the NSTX Five-Year Plan is to improve the heating and current drive (CD) efficiency with additional neutral beam injection (NBI). Significant modifications to the plasma equilibrium are expected to result, and upgrades to the profile diagnostics for better spatial and temporal resolution include the following.

· Te:

· Additional edge MPTS channels and edge-viewing SXR multi-color array for H-mode pedestal studies

· Full 46 channel MPTS capability with higher time resolution (100 Hz laser rep. rate)

· Ti and v:

· Fast CHERS for high time resolution profiles plus subset (~3 channels) to be used for real-time control

· Imaging x-ray crystal spectrometer upgrade

· ne: FIReTIP upgrade for improved spatial and time resolution

· Edge v: More spatial channels for Edge Rotation Diagnostic

· q, Er, p: MSE-LIF system to provide non-perturbing measurement of q and p profiles, Er in combination with MSE-CIF system.

2. The NBI heating and CD depend critically on the behavior of fast ions in the plasma. The following improvements to measurements of energetic ion confinement and profiles are planned. 

· Neutron source profile: Neutron collimator

· Beam ion losses: Additional energetic ion (sFLIP) detectors

· Additional SSNPA sightlines

3. The NSTX Five-Year Plan also calls for the further exploration of macroscopic plasma stability, with addition of off-axis coils for MHD mode control. Their efficacy will be investigated with the following improved capabilities for poloidal and toroidal mode number identification.

· Advanced USXR arrays at 2 toroidal locations

· Additional magnetics

· BES

4. The NSTX high harmonic fast wave heating system will have new antennas and feedthroughs that can operate at higher voltages. To compare their performance with radio frequency (RF) wave simulation predictions, diagnostic upgrades include the modification of the high-k scattering system to allow measurements in the RF range.

5. It is essential to determine what effects the new NSTX machine capabilities will have on microscopic stability. To this end, the diagnostic set will be completed to provide measurements with good time and spatial resolution of turbulence at high and low kr and kThis effort will include the following.

· High kr and k
· Expand existing high-k scattering diagnostic to measure kas well as kr
· Upgrade microwave backscattering diagnostic to extend k coverage

· Low kr and k BES to measure low-k part of fluctuation spectrum

· 2-D fluctuation measurements: Imaging reflectometer

6. A key element of the NSTX program is the unique and extensive use of the lithium as a plasma-facing component. The new liquid lithium divertor, for example, is expected not only to provide global density control, but also have a profound effect on the edge plasma. To ascertain these effects, the following enhancements will be made to measurements of physics parameters in the divertor region.

· Prad: Divertor bolometer

· Impurity and deuterium spectra: Divertor imaging spectrometer

· Te and ne:

· Divertor Thomson Scattering

· Divertor Reciprocating probe

· Tile probe upgrade

· ME-VUV array for divertor

· Divertor heat load: Fast IR camera

· Particle flux: Divertor Ly array

· Neutral density and velocity: probe-mounted LIF diagnostic
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