
Golem 2010 - from No:1428 to No:4371

From an idea to a reality
(technological point of view)

Vojtěch Svoboda → Mariánská 2011
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Engineering scheme of the GOLEM tokamak



Experimental setup



Training programmes

Determination of vacuum chamber parameters from “vacuum
shots“.

Basic plasma analysis from data acquisition system.

Evaluation of basic plasma parameters.

Various types of plasma breakdown studies can be performed.

Plasma position studies with the help of a Mirnov coils set
and a linear set of 20 AXUV bolometers.

Stabilisation of the plasma position with an equilibrium
magnetic field .
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Panoramic I



Panoramic II



Control panel



basic DAS



bolometry DAS (PC)



Unique remote operation capability

Control PC

WWW server

HTML & CGI scripts

WWW control 
interface 

Virtual control room
(remote participation)

WINDOWS via putty

LINUX via ssh
or ssh+X tunnel 

(advanced mode)

internet

*Magnetic confinement
*Breakdown pulse
*Current drive
*Plasma stabilisation

-Plasma ingnition & maintaining

-Vacuum & H  management
-Baking system
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OpenSSH server

OpenSSH server

SSH control 
interface

Data presentation

HTML (www pages)

Data handling

*wget
*gnuplot
*idl
*mathematica
*matlab
*etc...

Tokamak room



WWW interface



Remote control room (Budapest March 2010)
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Vacuum - pumping

Problem to reach
desired vacuum
pressure ≈ 10−4

Pa.

April: He leak
detector.



Gas filling system



April 2010 - He leak detector
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Diagnostics



9th July 2009: Golem first tokamak plasma



Basic diagnostics 2010 (made by SUMTRAIC 2010)

  0
  5
 10
 15
 20
 25
 30

U
lo

op
 [V

]

Golem shot No:3494

0
0.2
0.4
0.6
0.8

B
t [

T
]

0
1
2
3
4

I p
 [k

A
]

0
1
2
3
4
5

5 10 15 20 25

P
ho

to
D

 [a
.u

.]

Time [ms]

Tomáš Odstrčil



Magnetic measurement

Tomáš Markovič



Discharge photo

Vojtěch Malý



Fast camera Casio EXILIM FX1

Michal Odstrčil



Bolometers

Michal Odstrčil, Edita Dufková



Interferometry - experimental setup

Density measurement



Interferometry - general overview



Density measurement - horn antennas



Density measurement - calibration
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Path to science - Density measurement (interferometry)

Adam Schindlery a Onďrej Grover.



Bachelor Thesis

Tomáš Markovič: Magnetic Field Configurations and Their
Measurement on Tokamak GOLEM.

Jinďrich Kocman: Feed-back control of the plasma position on
the GOLEM tokamak.



SUMTRAIC 2010



December 2010 - Global Tokamak Experiment

38 students, 10 countries, 80 discharges, 4
hours of operation.



FUSENET

43 kEUR HW.

15 kEUR operator.



Conferences

EPS Dublin

SOFT Porto, publication in impact?
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Future

Hunt for a ”best shot“.

2nd Fast camera
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