The Remote Operation of the Tokamak GOLEM
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The GOLEM tokamak, which has been operated for more than 40 years as a scientific facility, became recently an educational device for domestic as well as for foreign students, via remote participation/handling. The reinstalled tokamak (R = 0.4 m, a = 0.085 m), operates currently at a modest range of parameters: Bt < 0.6 T, Ip < 8 kA, discharge duration < 20 ms and with a limited set of diagnostics. A unique feature of this experimental arrangement is the possibility of a complete remote handling operation via Internet access (see Fig.1). From the client side the tokamak is operated through a HTTP or SSH connection, whereby a remote operator can set all the discharge parameters and submit them into a queue and then special software performs the queued discharges according to the submitted requests. Consequently all data in graphical/raw form are accessible on a special discharge web page. More than 1000 discharges were performed remotely across the borders of the Czech Republic as a part of a remote laboratory practice or a tokamak performance presentation for foreign students in various plasma schools, workshops, lectures and training courses.
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Fig.1: The remote operation of the GOLEM tokamak: the control PC supervises the plasma performance and manages the data acquisition while connected to the www server enabling remote user to setup plasma parameters and consequent discharge data access in the graphical layout with various analyses.
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