Status of the Development and Testing of Port-Plug and ECH-Protection Components for the ITER Low-Field Side Reflectometer
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We report the status of various microwave components of the vacuum and ECH-protection sub-systems of the ITER Low-Field Side Reflectometer (LFSR). These components consist of:
1.	Antenna array: The array consists of 6 antennas for simultaneous profile, fluctuation, and Doppler measurements. High accuracy of the aiming of the profile antennas is required for sufficient monostatic coupling of the reflection. The coupling versus aiming, as measured in the laboratory and with full-wave modeling with an ITER plasma, is used to specify the pointing direction and associated error of the LFSR antennas.
2.	Vacuum windows: Windows produce unwanted reflections that can cause noise and clutter in the reflectometer signals, as well as frequency-dependent loss. Dual, redundant windows are used at the vacuum boundary for safety-protection that further exacerbate these issues. Broadband transmission improvement can be achieved with an anti-reflective layer, corroborated by modeling and measurements.
3.	Phase calibration mirror: For absolute phase calibration of the LFSR profile reflectometer, an embossed mirror is incorporated into an in-vessel miter bend. Demonstration of real-time phase measurements using the in-situ calibration technique is performed with the DIII-D profile reflectometer. The field tests successfully demonstrate the feasibility of the calibration technique for LFSR; real-time calculations of the phase profiles agree well with the standard DIII-D post-processing analysis.
4.	ECH protection mirror and monitor: The stray-ECH protection system for LFSR consists of both passive and active components. Passive diffraction gratings are the system’s first line of defense, rejecting 20 dB of power at 170 GHz. Another layer of defense is a waveguide-integrated power monitor that shutters the back-end electronics in the case of a high-power event. 
The current design and initial measurements of these components will be described.
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