JEs Proposals to the Golem tokamak

Executive summary:

The Golem tokamak is operational and basic diagnostics are available.

Start-up phase studies

Two pre-ionization filaments located at the bottom and at the top of the vessel are operational to study the role of stray magnetic fields in the plasma breakdown. The microwave apparatus is currently installed and will be tested before the JEs.

Magnetic measurements

The Hall probes and electronics for measurements of stray magnetic fields and RF pick-ups is provided by Tokamak solutions. A magnetic coil should be operational simultaneously with the Hall probe.

Participants: Vojtech Svoboda (CTU), Tomas Markovic (IPP Prague), Mikhail Gryaznevich, (TSUK), Gennadii Vorobjev St. Petersburg Uni.), Shahid Hussain, National Tokamak Fusion Programme, Islamabad
Magnetic measurement with Hall probe on GOLEM tokamak
Mikhail Gryaznevich, TSUK, Tomas Markovic, IPP Prague.

Purposes:
To test TSUK Hall probe diagnostics on GOLEM in the presence of RF preionisation.

Background: 
Hall probes are suitable for measuring magnetic steady-state field. TSUK tokamaks, ST25 and HTS-ST have or will have plasma pulsed with durations from tens of seconds to hours. RF is used and will be used to produce and sustain plasma current. It was found during preliminary tests that RF may create an integrated pick-up for the Hall probe measurements. We propose to check this on GOLEM during RF pre-ionisation experiments.

Scope:
We propose to install a Hall probe on GOLEM and test it at different locations during discharges with RF pre-ionisation. This will test RF pick-ups and also produce valuable information on the leakage magnetic field from the iron transformer on GOLEM.

Method:
1. Measurements of magnetic field on GOLEM outside the vacuum vessel, at different locations, with and without RF pre-ionisation

Needed equipment:

· The pre-ionisation equipment, data acquisition for standard diagnostics.

· The Hall probe and NI electronics will be provided by TSUK

Investigation of RF pre-ionisation on GOLEM tokamak

Gennadii Vorobjev St. Petersburg State University,

and

Shahid Hussain, National Tokamak Fusion Programme, Islamabad.

Purposes: To continue tests of low-power ECR preionization for plasma formation on GOLEM tokamak

Background: 
Optimisation of the use of HTS PF coils on GOLEM requires modifications to the discharge scenario. To reduce AC losses during current ramp-up in HTS coils, reduction in the current ramp-up speed is needed, as this will result in a slower ramp-up of the current in coils. One of possible solutions may be reduction in the loop voltage needed for the plasma breakdown. It is well known that RF pre-ionisation is a powerful tool to achieve this goal [1].

Scope:
We propose to continue experiments with the low-power magnetron at the EC fundamental harmonics for the toroidal field of ~ 0.1T at 2.45GHz, ~1kW injected power with the aim to reduce requirements for the breakdown electric field.

To test the method of the vacuum vessel cleaning by means of the RF discharge.

Method:

Experimental investigation of RF pre-ionisation on GOLEM tokamak. About 20-30 plasma pulses will be needed to optimise parameters. Can be done in one or two sessions, possibly in parallel with other experiments.
Needed equipment:

The magnetron with all supporting structures, data acquisition for standard diagnostics.
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