The primary neutron shielding will consist of boronized cooling water in the doublejacket vacuum vessel, external shields and plugs installed in vessel penetrations willprovide further shielding. Remote maintenance will be required for all in-vesselcomponents; this radiation zone includes many diagnostic elements, fiber optics,windows, etc. Where necessary this requirement is included in the diagnosticdesign. To minimize this need, a design preference is that diagnostics should berobust, redundant and remotely insertable.The combination of high heat flux and long pulse accentuates the issues of thermalheating and erosion/deposition for plasma facing diagnostic components, such aswindows and mirrors and of the degradation of window and fiber-optictransmission quality due to radiation induced absorption and scintillation effects.TPX Diagnostics DescriptionShape, Position and Magnetic Configuration Measurements.The TPX magnetic set is based on conventional inductive sensors withadvanced hybrid integrators [6]. Real time processing of the data for equilibriumreconstruction is needed for plasma profile control and for integration with the MSEand pressure diagnostics for current profile control. Additional sensors will measurecurrents in the plasma facing, vacuum vessel and other structural components.Remote maintenance of the magnetic diagnostics is unlikely and the diagnostics willbe required to survive for the life of the machine.Current Profile Measurements.The plasma current profiles will be measured by the Motional Stark Effect(MSE) diagnostic. The diagnostic requires a tangential view intersecting a neutralbeam path. The planned installation, shown in Fig 2, provides a spatial resolution ofabout 2 cm [7]. Each beam line contains three sources, only one is used for the MSEdiagnostic, beam modulation will be required to discriminate against signals fromthe two other beams. For extended pulse length operation (>> 1,000 sec) two beamlines will be utilized for plasma heating and current drive, these will alternateduring the long pulse to allow for cryopump regeneration. A second MSE systemwill be added, viewing the second beam line, to supply continuous current profileinformation.Thomson Scattering.The goals for the Thomson scattering system include a repetition rate of100˚Hz and spatial resolution of 3 cm in the core and 3 mm in the edge. Technicaland performance requirements favor imaging systems over LIDAR techniques˚[8].The proposed configuration utilizes radial imaging of a tangential laser beam line. A

[6]Paul Anderson, et al., General Atomics Report No. GA-21533, (1993).[7]F. M. Levinton, TPX Report No. 62-941216-FP&T/FLevinton-01, (1994).[8]D. Johnson and B. Grek, TPX Report No. 62-950205-PPPL/DJohnson-01, (1995)[9]G. Renda, TPX Report No. 62-941220-PPPL/GRenda01, (1994).