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The InfraRed imaging Video Bolometer (IRVB) [1] measures in two dimensions (2D) 

the radiation from the plasma. The IRVB has been developed in part to meet the challenging 

demands of the three dimensional (3D) physics of a helical device through the large number of 

channels and imaging capabilities afforded by this diagnostic. The IRVB is based on a thin 

platinum foil mounted in a frame.  The side of the foil facing the plasma is collimated by an 

aperture and absorbs radiation from the plasma, which insures that each pixel of the IRVB has a 

unique line of sight.  The other side of the foil is viewed by an infrared camera, which is used to 

measure the 2D temperature on the foil. A synthetic instrument has been developed which can 

trace the IRVB sight lines through the three dimensional carbon impurity radiation results of 

the EMC3-EIRENE edge impurity transport code [2,3]. Tracing the sightlines for all the 

detectors of the IRVB through the EMC3-EIRENE data results in a synthetic image of the 

plasma radiation at the IRVB foil.  This image can be compared directly with the IRVB images 

obtained experimentally. Recently LHD has demonstrated that divertor detachment can be 

achieved and sustained by the addition of an externally induced m/n = 1/1 magnetic island [4]. 

EMC3-EIRENE predicts the localization of the radiation zone in the x-points of the magnetic 

island and helical divertor, during detachment. Such localization is also observed 

experimentally. A comparison of experimentally obtained images from multiple IRVBs with 

their respective synthetic images is attempted here for the LHD discharges with magnetic island 

assisted detachment. This work demonstrates the usefulness of the two dimensional images of 

the IRVBs in elucidating the three dimensional physics of a helical device.  
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