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Vojtěch Svoboda
on behalf of the tokamak GOLEM team

for World Pendulum Alliance - International Conference

demonstration workshop

October 20, 2022



Table of Contents

1 Introduction

2 The Tokamak (GOLEM)

3 The Tokamak GOLEM (remote) operation

4 Conclusion

5 Appendix



Thermal power plant - basic principle

The question:

?? WHAT TO BURN ??



Small µSun on the Earth ??



Fusion Reaction

credit:[1]



The dream: Fusion power plant

credit:[2]

Prague (∼ 1 GW): ∼ 1 car of D-T fuel/year

Question of technology



Milestones to Fusion Power Plant



Education importance



Let’s start with the tokamak GOLEM - the smallest
tokamak in the World with the biggest controll room



The GOLEM tokamak basic characteristics
The grandfather of all tokamaks (ITER newsline 06/18)

Vessel major radius: R0 = 0.4 m
Vessel minor radius: r0 = 0.1 m
Maximum plasma current:
Imax
p < 8 kA
Maximum toroidal magnetic
field: Bmax

t < 0.5 T
Typical electron density:
< ne >∈ (0.2, 3) ·1019 m−3

Maximum electron temperature:
Tmax
e < 80 eV

Maximum discharge duration:
τmax
p < 25 ms



Tokamak GOLEM @ Wikipedia ..



The GOLEM tokamak for education - historical background



The global schematic overview of the GOLEM experiment
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The GOLEM tokamak mission
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Tokamak magnetic confinement concept

˙ credit:Tokamak concept@Wiki

wiki:GeneralTokamakConcept


Tokamak (GOLEM) basic concept
to confine and heat the plasma
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Our goal: the technology to create a µSun on the Earth



Magnetic confinement requires toroidal geometry



A chamber contains the thermonuclear reaction



Toroidal magnetic field coils confine the plasma



A transformer action creates and heats the plasma



The final technology altogether
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Plasma in Tokamak (GOLEM) - the least to do
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Plasma in Tokamak (GOLEM) - the least to do
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Tokamak GOLEM - schematic experimental setup
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Introduce the working gas (Hydrogen x Helium)



Switch on the preionization



Introduce the magnetic field



Introduce the electric field



Plasma ..
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The GOLEM tokamak - basic diagnostics



”Typical”, well executed discharge @ GOLEM
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Control room: Introduction



Control room: Working gas



Control room: Preionization



Control room: Magnetic field Bt



Control room: Current drive Ecd



Control room: ... and Submit



Shot homepage
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The global schematic overview of the GOLEM experiment
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Production

Everything via http://golem.
fjfi.cvut.cz/Panama

This presentation
Control rooms
Contact: Vojtech Svoboda,
+420 737673903,
svoboda@fjfi.cvut.cz
Chat:
tokamak.golem@gmail.com or
skype: tokamak.golem

http://golem.fjfi.cvut.cz/Panama
http://golem.fjfi.cvut.cz/Panama


Recommended values for the GOLEM tokamak operation
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