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Road to CTU, at the IPP (12.12.2007)



Road to CTU, at the CTU (12.12.2007)



The smallest & oldest operational tokamak with the
biggest control room in the world



Technological achievements

Reconstruction: from kludge to normal operation design

HW, control and web presentation SW (python), database oriented
analysis (SQL), WIKI (gitit).

Vertical stabilization.

Plasma breakdown with 2.45 GHz MW launcher.

Bottom and top preionization gunn instalation (breakdown
studies).

Both ECD orientation.

Both Bt orientation.
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Forecast IBA, October 2012

10/12 Remote practica from Budapest II. .. OK

10/12 Remote demonstration from Trieste IAEA workshop. ..
OK

Bachelor and Diploma Thesis - cont. ... OK

Excursions - cont. .. OK

University of third age - cont. ... Finished

The week of science - cont. ... OK

GOMTRAIC II - spring 2013. ... OK

SUMTRAIC 2013- cont. ... OK

FUMTRAIC II - Feb. 2013. ... OK

Remote practica.

HTS (temporary slowed down), RF preionization .. OK,
magnetic phenomena .. OK, probes measurements .. OK.



Feb.: Cadarache Winter Event 2013

A whole-week event in Cadarache:

Monday: Lecture ”Introduction to tokamak operation” and
demonstration session (1 remote shot made by a tutor)

Tuesday: experimental session I ( 75 remote shots made by
students)

Wednesday: experimental session II ( 14 remote shots made
by tutor and students)

My feeling is that this event was a success. With an
extra day of work compared to last year, the students
have had time to go more in depth into the analysis. The
new diagnostics (rake probe and magnetics) and the
spectroscopy data analysis have also proven invaluable.
The oral examination .. were quite good.

Remy Guirlet, FUMTRAIC 2013 tutor

http://golem.fjfi.cvut.cz/operation/shots/10899/
http://golem.fjfi.cvut.cz/tasks/TrainingCourses/FUMTRAIC/13/190213_0651/
http://golem.fjfi.cvut.cz/tasks/TrainingCourses/FUMTRAIC/13/190213_0651/
http://golem.fjfi.cvut.cz/tasks/TrainingCourses/FUMTRAIC/13/200213_0755/
http://golem.fjfi.cvut.cz/tasks/TrainingCourses/FUMTRAIC/13/200213_0755/


March: J. Kocman et al.: Vertical plasma stabilization

4 Mirnov coils at poloidal angles. Computer with real-time OS for

calculating the plasma position with a frequency of 50 kHz. Voltage

source driven by the computer controls a current in a poloidal coils. The

prolongation of the plasma life was over 2 ms.

-100

-80

-60

-40

-20

 0

 20

 40

 60

 80

 100

 8  10  12  14  16  18  20  22

v
e
rt

ic
a
l 
d
is

p
la

ce
m

e
n
t 

[m
m

]

time [ms]

#12413
#12421



April: Vorobyev et al.: Breakdown otimization with the
2.45 GHz MW launcher



Spring: GOMTRAIC 2013 - flagship of the FUSENET
project

In-situ (PERFECT) and
remote (NOT SO GOOD)
part.

7 foreign students.

5 Czech students (remote
and in-situ) and 1
Hungarian student as
tasks supervisors.

MHD, Tomography, HXR,
Rake probe.

Remote shots from Costa
Rica, Mexico and India.



July: EPS Stockholm - Poster presentation ”The tokamak
GOLEM for fusion education - chapter 4”



June: Tokamak Operation Demonstration for Bochum
students

The participants of the ”Introduction to Plasma Physics” had the

possibility to operate the GOLEM Tokamak remotely and got familiar

with its operation principle. First, the 3D model of the tokamak was

presented, with the possibility to virtually visit the control room with the

tokamak, to see all the essential parts in detail and even to see the

plasma chamber from inside. Afterwards, the effect of different plasma

parameters such as pressure, magnetic field and preconditioning of the

reactor chamber with glow discharge were tested.

Thanks to the GOLEM team, lead by Dr. Vojtěch
Svoboda, the physic students at RUB will have now the
opportunity to operate the Golem Tokamak also in the
following years. Moreover, the organization of a remote
practica, Bachelor theses or even short training visits in Prague
is now being prepared.

Jun. Prof. Jan Benedikt, organizer



Sept.: Prague Museum Night



Sept: Fusenet final brochure - GOLEM page



October: M. Gryaznevich et al: Progress in application of
high temperature superconductor in tokamak magnets



October: T. Markovic et al: Evaluation of applicability of
2D iron core model for two-limb configuration of GOLEM



Nov.: Joint Experiment

MW preionization

RF plasma

Hall probes feasibility studies in the ICRH presence



Nov.: MW preionization - pulsed regime



Nov.: RF plasma



Nov.: MW preionization: Sustained Breakdown Conditions



Nov: T. Odstrcil et al.: Blind spectral unmixing and ion
lines clustering of low resolution spectra based on
non-negative matrix decomposition.



Nov.: Bt & Et orientation



Autumn: Junior Tech University (Lucie a Matyas &
TMarkovic)

Array of 16 Mirnov coils has been instaled. Magnetic islands
detected at low q regime of tokamak m = 3 magnetic island –
shown by cross-correlation analysis of 14 − 15 ms interval
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Spectrogram of Bθ perturbations detected by a Mirnov coil located
on θ = π/2, Cross-correlation coefficients of Bθ perturbation signal
on an array of 16 Mirnov coils. Reference coil chosen on θ = π/2



Autumn:CT:D - Lovci záhad: Slunce na Zemi 12.1.2014,
17:40



Dec: Borek Leitl: Bolometry chip installed



GOLEM party #1
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Forecast 2013/2014

5 high school students in the GOLEM team.

FUMTRAIC III, GOMTRAIC III, SCIWTRAIC IV, HUNTRAIC
III, SUMTRAIC day at GOLEM VI.

Bachelor thesis IV., V., VI., VII.

Diploma thesis II.

Feb: FUSENET part II kick-off @ Barcelona

IRP 2014: 1.75 MKc.



Technological & Scientific horizons

Poloidal SOL asymetries (Richard Duban)

?? HTS ?? (Tereza Ruzickova) !IAEA!

Plasma stabilization (Jindra Kocman)

Bolometry (Borek Leitl)

HW, SW, Wiki reconstruction cont.

Breakdown optimization cont.

Plasma time length prolongation from 20 to 30 ms

Firing rate ≈ 1 RPM.



Plans: Poloidal asymmmetries in particle flux in the SOL
(R.Pitts at.al. Journal of Nuclear Materials, 1990.)



Bachelor thesis

Bolometry studies (Borek Leitl)

3D virtual model (Martin Matusu)

Poloidal SOL asymetries (Richard Duban)

Probe studies (Jakub Veverka)



Diploma thesis

Real-time feedback stabilization (Jindra Kocman)



FTTF practica

UV preionization (Martina Zkov)

Tomography (Viktor Loffelman)

Data mining (Jan Ulicn)

HXR studies (Ondrej Ficker)

MHD activity (Matus Cvengr)



FUSENET II

FUSENET !cont.!

Barcelona: kick-off



Outline

1 Introduction

2 Inventory 2013

3 Plans 2014

4 Gallery



Acknowledgement

Acknowledgement

The financial support by FUSENET, MSM 6840770039, MSM
6840770014 and A1581, SGS SGS11/131/OHK4/2T/14 is
acknowledged.

Special thanks to the GOLEM team (students, teachers,
technicians)

Edita Bromova, Zdenek Cespiro, Ivan Duran, Ondrej Grover, Igor
Jex, Jindrich Kocman, Tomas Markovic, Michal Odstrcil, Tomas

Odstrcil, Ondrej Pluhar, Gergo Pokol, Tereza Ruzickova, Jan
Stockel, Gabriel Vondrasek, Ondrej Vrba, Frantisek Zacek, and

Jiri Zara.



GOLEM?


	Introduction
	Inventory 2013
	Plans 2014
	Gallery

