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The first generation Synthetic Aperture Microwave Imager (SAMI) successfully operated at 

both MAST and NSTX-U in two modes of operation:  

(a) imaging the spontaneous emission of electron Bernstein waves mode converted to the O-

mode [1] 

(b) measuring the magnetic pich angle at a given density [2]. In this second mode of 

operation, SAMI injects a microwave signal at the plasma and images the Doppler back-

scattered signal returned to the diagnostic from the critical density surface. Since turbulence 

in magnetised plasmas is elongated along magnetic field lines, the largest back-scattered 

amplitude is oriented perpendicular to the field. 

The Synthetic Aperture Microwave Imager mark 2 (SAMI-2) is now being designed and built 

for deployment at the MAST-U spherical tokamak when it starts operations later this year. 

Building on SAMI’s proof-of-principle measurements of the pitch angle, the objective of 

SAMI-2 is to make routine measurements of the edge current density. SAMI-2 has 32 dual 

polarisation sinuous antennas and can simultaneously acquire at two RF frequences in the 

range 24-40 GHz (thereby enabling correlations between signals at two radial locations). The 

system is being designed and built at component level (employing surface mount rather than 

connectorised technology). The data acquisition system is demanding: we will be acquiring 

256 analogue channels at a cumulative data rate of 200Gb/s. We will present the detailed 

design of SAMI-2 including our plans for exploitation at MAST-U. 
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