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   PRESENT STATUS of INVESTIGATIONS ON FIRST MIRROR PROBLEM FOR OPTICAL
   DIAGNSOTICS IN ITER
   Alekseev A.G., Vukolov K.Yu., Orlovskiy I.I., Tugarinov* S.N.
   National Research Centre «Kurchatov Institute», Moscow, Russia,
   [email protected]
   *State Research Center of Russian Federation Troitsk Institute for
   Innovation and Fusion
   Research (TRINITI),Troitsk, Russia, [email protected]
   Optical systems of all ITER diagnostics contain mirrors for light
   transition from plasma to detectors behind the bioshield. First mirror
   faced to plasma will be subjected to significant neutron fluxes,
   thermal loads, high-energy charge-exchange atoms and redeposition of
   contaminants from the vacuum chamber and diagnostic duct walls. As a
   result, developing the design of first mirror unit requires solving
   the problems of appropriate material selection, developing technology
   of mirrors manufacturing, developing the systems for mirrors
   protection against aggressive environment and finally evaluate
   mirror’s lifetime in ITER conditions. The situation is even more
   complicated as ITER conditions are specific for each diagnostics and
   determination of these conditions is very complicated task.
   This work outlines the state-of-art for investigations aimed at the
   tasks listed above. The main accent is done on the investigations
   performed in NRC “Kurchatov Institute” supporting Russian diagnostics
   (H-alpha plus visible spectroscopy and CXRS). Additionally, the
   results of simulations and experiments in plasma devices are presented
   by the courtesy of the members of ITPA Specialists Working Group on
   First Mirror.
   The main results are: the conclusions of deposition domination on
   first mirrors over the erosion in all the diagnostic ports; the
   selection of single-crystal molybdenum as a primary candidate material
   for first mirrors in upper and equatorial diagnostic ports in ITER;
   experimental proofs on effectiveness of different mirror protection
   systems including diaphragming of the light beam, introducing baffles
   in diagnostic duct walls, application of movable shutters and in-situ
   cleaning systems producing physical sputtering of mirror’s surface.
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