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Vojtěch Svoboda



Outline

1 Introduction
2 Introduction
3 Current scientific topics

Edge plasma studies
Probes: BPP + Lang probes

Probes: Rail probe
Biasing experiments
Run Away Electrons

Diagnostics (CAAS project)
Physics

Others
Breakdown studies
Magnetohydrodynamic studies

4 Technology improvements
Plasma position Stabilization

5 Diagnostics improvements
6 Education

High school students
7 Public relations
8 Production
9 Publications

10 Miscellaneous
11 Plans
12 Acknowledgments



Forecast 2021

The Night of Scientists V. 7(#C19)

FUMTRAIC VI 3, SCIWTRAIC@GOLEM VIII 7(#C19), HUNTRAIC
VII 3

GOMTRAIC III (5 days)! 7(#C19)

Bachelor thesis ?

Diploma thesis IV cont.

papers in FUSENGDES, AJP .. ?

TRAICS: Eindhoven, Bangkog 7(?), Torino, Moscow,

Runaways intensive studies (JČ, postdoc, GACR grant, Valérie, )

Edge Plasma intensive studies (KJ, PM: TunnelP)

End of the reconstruction ... start to exploit the facility.
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North 01/2022
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Dario Cipciar (Jǐŕı Adámek): Swept BPP probe. MSc
project. 2021



Dario Cipciar(Jǐŕı Adámek): Swept BPP probe: complex
set-up



Dario Cipciar(Jǐŕı Adámek): Swept BPP probe:
Oscilloscope screenshot



Fast ion temperature measurement using swept ball-pen
probe. MSc thesis. 2021

Macha, P., Cipciar, D. & Adámek, J. et al. @EPS 2021



Martina Lauerová (Katěrina Hromasová). Electron temperature measurements

using Lang and BPP probes. SOČ project 2021

Macha, P., Lauerová, M.. & Hromasová, K. et al. @EPS 2021



Aleš Socha (Katěrina Hromasová), Turbulent

structuresusing using Double rake probe. SOČ project 2021

Macha, P., Socha, A.. & Hromasová, K. et al. @EPS 2021
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Jǐŕı Malinak (Jǐŕı Adámek): Rail probe. BSc project. 2021



Jǐŕı Malinak (Jǐŕı Adámek): Rail probe: complex set-up
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Jǐŕı Malinak (Jǐŕı Adámek): Rail probe: Oscilloscope
screenshot



Electron temperature measurements using rail probe

Macha, P., Malinak, J. & Adámek, J. et al. @EPS 2021
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Sasha Melnikov & students. Biasing experiment. April,
2021



Biasing electrode



Biasing electrode with Double rake probe in tokamak
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Lukáš Lobko (Jan Čěrovský, Onďrej Ficker): Mě̌reńı ub́ıhaj́ıćıch elektronů na

tokamaku GOLEM prosťrednictv́ım scintilačńıch detektor̊u. Lab. work. 2021



Measurements of HXR radiation

Macha, P., Lobko, L. et al. @EPS 2021



Čěrovský, J. et al. Progress in HXR diagnostics at GOLEM
and COMPASS tokamaks



Physics

-
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Y. Siusko et al. Breakdown phase in the golem tokamak
and its impact on plasma performance

Y. Siusko et al. Ukrainian Journal of Physics 66.3 (2021), pp. 231–239.



G.A. Sarancha et al. Hydrogen And Helium Discharges In
The Golem Tokamak

G.A. Sarancha et al. PAST(TF) 4 (2021), pp. 92–110



G.A. Sarancha et al. Hydrogen And Helium Discharges In
The Golem Tokamak

G.A. Sarancha et al. PAST(TF) 4 (2021), pp. 92–110



G.A. Sarancha et al. Hydrogen And Helium Discharges In
The Golem Tokamak

G.A. Sarancha et al. PAST(TF) 4 (2021), pp. 92–110



G.A. Sarancha et al. Magnetic turbulence and long-range
correlation studies in the GOLEM tokamak

G.A. Sarancha et al. JPCS 2055.1 (2021), p. 012003



G.A. Sarancha et al. Magnetic turbulence and long-range
correlation studies in the GOLEM tokamak

G.A. Sarancha et al. JPCS 2055.1 (2021), p. 012003
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Plasma position stabilization

Stabilization coils
plasma position control

Mirnov coil
poloidal field

Fast cameras
visible radiation detection

Analog 
integration

ADC

DAC

+/- 500 A

+/- 10 V

Remote user

Storing all user waveforms

HTTP

Plasma position scenario definition

calculation of 
the vertical 

displacement

Intranet

Web server

RAM

Control computer

Voltage controlled
 current source

credit:[Svo+15]



Martin Humpolec (Daniela Kropáčková). External plasma

stabilization. SOČ 2022



11/21 Martin Humpolec (štěst́ı? náhoda?)



01/22 Martin Humpolec & Daniela Kropáčková:
commissioning

http://golem.fjfi.cvut.cz/shots/37895/Analysis/Homepage/

psql/ShotsOfTheDay.php

http://golem.fjfi.cvut.cz/shots/37895/Analysis/Homepage/psql/ShotsOfTheDay.php
http://golem.fjfi.cvut.cz/shots/37895/Analysis/Homepage/psql/ShotsOfTheDay.php
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Fast cameras 2 tomography (Jakub & Jakub)



Bedna šampaňského: vyčucháńı a znásilněńı komunikace



Calorimetry (J. Caloud)



Motor driven Z-angle manipulator



Plug in modules
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Undergraduate Projects

Adéla Kubincová (Onďrej Kudláček). Sofistikované metody real-time
ř́ızeni tokamakových proces̊u. BP 2021.

Štěpán Malec (Vladiḿır Linhart). HXR detection with Timepix3. VU
2021.

Marek Tunkl (Michal Marcǐsovský?). Strip detector. DP 2021.



Postgraduate Projects

Petr Mácha. Studium okrajového plazmatu v tokamaćıch pomoćı
pokročilých elektrických sond. DP 2020.

Sergei Kulkov. Timepix3 for HXR detection. PhD 2020.

Vladimir Ivanov. RE studies with ECRH radiometer.
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Matyáš Horák (Katka Hromasová): Profil elektronové
teploty v komǒre tokamaku



Aleš Socha (Katka Hromasová): Poloha zóny vytvá̌reńı
turbulentńıch struktur v okrajovém plazmatu tokamaku



Martina Lauerová (Katka Hromasová): Mě̌reńı elektronové
teploty na tokamaku GOLEM elektrickými sondami
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11/21 Guido Lange
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Himmel, M. Pr̊ujezd, verze 2. 2020.



Kauza pr̊ujezd
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Y. Siusko et al. Breakdown phase in the golem tokamak
and its impact on plasma performance

Y. Siusko et al. In Ukrainian Journal of Physics 66.3 (2021), pp. 231–239.



G.A. Sarancha et al. Hydrogen And Helium Discharges In
The Golem Tokamak

G.A. Sarancha et al. In PAST(TF) 4 (2021), pp. 92–110



G.A. Sarancha et al. Magnetic turbulence and long-range
correlation studies in the GOLEM tokamak

G.A. Sarancha et al. JPCS 2055.1 (2021), p. 012003



P. Mácha et al. Tokamak GOLEM for fusion education -
chapter 12

Europhysics conference abstracts. 2021, P4.1028



S Kulkov et al. Runaway electron study at the COMPASS
tokamak using the Timepix3-based silicon pixel detector
with SPIDR 10 GBps readout

Europhysics conference abstracts. 2021, P3.1006
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Generally

After the COMPASS shutdown ... the only tokamak far wide.

Fast spectrometry on specific lines.



Jan Buryanec (Vojtěch Svoboda): Plasma current control

8 13 18 23
0
5

10
15
20
25

U
l

[V
]

#11722

Loop voltage

8 13 18 23
0.00
0.05
0.10
0.15
0.20
0.25

B
t

[T
]

Toroidal mag. fie ld

0.0
0.5
1.0
1.5
2.0
2.5

I p
[k

A
]

Plasma current

8 13 18 23
Time [ms]

0.00
0.02
0.04
0.06
0.08
0.10

In
te

n
si

ty
 [

a
.u

.]

Hα radiation

Flat-topRamp-up

Gas puff control

Transformer
primary current 
control



Gabo Vondrášek. Maxi p̌reṕınač



Martin Himmel & Honza Buryanec: LED experimental
set-up



Oprava interferometru (na dobré cestě)



Free post discharge analysis script upload/access for
trained students

http://golem.fjfi.cvut.cz/shots/36443/

http://golem.fjfi.cvut.cz/shots/36443/


Start to exploit all the stuff



To tu ještě nebylo ...

Nakonec, je tu ještě myšlenka, pokud by byla možnost na tokamak
GOLEM dostat trochu deuteria, mohli bychom s pomoćı NuDET detektoru
ově̌rit p̌ŕıtomnost energíı ub́ıhaj́ıćıch elektronů vyš̌śıch než 2,2 MeV. Totiž,
HXR fotony o energii 2,2 MeV a vyš̌śı dokáž́ı iniciovat fotojaderné reakce s
jádry deuteria za vzniku neutronů, které se daj́ı NuDET detektorem lehce
změ̌rit včetně separace od HXR fotonů.

Lobko, L. Lab. work. 2021
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EU funds CZ.02.1.01/0.0/0.0/16 019/0000778 and
CZ.02.2.69/0.0/0.0/16 027/0008465, IAEA F13019, FUSENET and
EUROFUSION.

Students, teachers, technicians (random order):

Vladiḿır Fuchs, Onďrej Grover, Gergo Pokol, Igor Jex, Martin Štefaňák,
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