CHAPTER 6: ACTIVE SPECTROSCOPY
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Abstract. In this chapter we discuss the various diagnostic techniques in which active
spectroscopy plays a role. The use of an injected neutral beam- either a dedicated
diagnostic beam or the main heating beams - to localize and enhance the spectroscopic
measurements described in Chap. 5 has been exploited for a number of key physics
measurements, in particular detailed profile information on ion parameters, the radial
electric field, plasma current density, and turbulent transport. The ability to make these
detailed measurements has been a key element in the development of improved plasma
performance. The neutral beam techniques have been extended by the use of such beam
analogs as laser beams, gas puffs, and pellet injection for specific measurements. In each
case we describe the general principle behind the measurement and include several
successful examples of their implementation, briefly touching on some of the more
important physics results. We conclude with a few remarks about the relevance and

requirements of active spectroscopic techniques for future burning plasma experiments.
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