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Scintillation probes at the tokamak GOLEM

Focus on CeBrs scintillation crystals with fast decay time (18-25 ns),
superior energy resolution (4% FWHM at 662 keV), light yield ~ 60
photons/keV and density ~ 5.1 g/cm3.



Bremsstrahlung radiation by CeBrs scintillation detector
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Bremsstrahlung spectrum by CeBr3 scintillation detector

HXR spectrum: 42243
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Scintillation probes - energy spectrum
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Runaway electron diagnostics using silicon strip detector

In collaboration with the experimental particle group (diagnostics branch)

The silicon n+ -in-p sensor
consists of 32 AC coupled 250
um x 18 mm x 525 um strips.

The silicon strip sensor
connected to the PH32
readout chip

PH32 detector attached to a radial
manipulator.

Svihra et al. 2019 FUSENGDES 146 316-319



Runaway electron diagnostics using silicon strip detector
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#29364, the PH32 detector in the LGM collected a number of hits,
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The distribution of REs in SOL
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m During the discharge, REs are usually detected near
the limiter edge or with a uniform distribution.

m At the end of the discharge, most of the energy is
typically deposited on the LFS side of the limiter.
Tunkl, Chlum et al. 2023 ECPP conf



26.5 — 40 GHz ECE radiometer

m The radiometer is sensitive to
non-thermal high energy
electrons

m Allows simulating radiation from
plasma as a combination of
single electron radiation.

m Matching model to experimental
signal via variation of electron
energy distribution function
gives possibility to estimate the
distribution function.

m Due to low electron temperature
and density, the ECE radiometer
cannot be used for electron
temperature measurements.

Ivanov et al. 2023 ECPP conf



ECE simulation for optically thin plasma

26.5-27.35 GHz
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Left) Comparison of thin plasma model and experimental #42245 ECE
signal. Right) Comparison of HXR energy distribution and electron energy

distribution from ECE measurements.
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Timepix3 detection module

m Compton camera has the ability to detect the direction of gamma rays
produced by radioisotopes.

m The Compton camera was created from a Timepix3 detector with a sensor
from Cadmium-Telluride with a thickness of 2 mm.

m Ongoing improvements of the camera resolution and location.
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Compton camera on the GOLEM tokamak #39048 to
#39097

| :
m Compton camera has the ability to detect the direction of gamma rays
produced by radioisotopes.
m The Compton camera was created from a Timepix3 detector with a
sensor from Cadmium-Telluride with a thickness of 2 mm.
m Ongoing improvements of the camera resolution and location.
S. Malec 2023 MastThes



Spektra z detektoru Timepix3 s Si senzorem tlougtky 1
mm |

Figure: Discharge #43608 (double breakdown)



Spektra z detektoru Timepix3 s Si senzorem tlougtky 1

mm ||

750

.0 25 50 7.5 10.0 12.5 15.0 17.5 20.0
Time [ms]

50 100 150 200 250 300
Energy [keV]

Figure: Detekované energie b&hem vyboje (1 bin ma gitku 100 ns; nahote) a
spektrum celého vyboje (dole)
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Fast cameras at the GOLEM tokamak
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Tomographic reconstruction #39304
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Spontaneous formation of a transport barrier in helium

plasma in a tokamak with circular configuration

Top view

BallPen
probe T

Figure: Left—the experimental arrangement for the combined probe
measurements with limiter configuration, top view. Right—the photo of the
combined ball-pen (diameter 4 mm) and Langmuir probe (diameter 1 mm) head.
Mirnov coil ring consisting of 4 coils is placed around the limiter. The magnetic
field and the plasma current are clockwise oriented.

Macha et al. 2023 Nucl. Fusion 63 104003



Spontaneous formation of a transport barrier in helium

plasma in a tokamak with circular configuration
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Figure: Radial profiles of electron temperature before (left) and during (right) the
transport barrier formation. The strong gradient of electron temperature is
observed at 11-13 ms.

Macha et al. 2023 Nucl. Fusion 63 104003




S

Figure: 1. Setup of GOLEM diagnostics. View from the top of the tokamak.

G. Sarancha et al. 2023 FST 79 432-445



Article in a few pages

G. Sarancha et al. 2023 FST 79 432—445
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BP Honza B.: Plasma Current /, flat top
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Commissioning of /, stabilization (into the chamber)

The request

estimated plasma and chamber current and measured total

1A]
S

— len
Ien +1p

—_

0.000 0.005 0.010
Time [s]

Chamber current

0.015

0.020



Table of Contents

Improvements
m Techmology: Plasma current stabilization
m Diagnostics



—
(&)
e
[0}
£
(©)
P
4
O
(D]
o
n
c
.9
80
O
(]
—
o
G
.e0
I




Table of Contents

Education



Table of Contents

Education
m Remote trainings/demonstrations



Remote control 2009-2023 rough inventory

m Demonstrations: Ghent University 09; Bochum University 13; Garching 13; Lemvig
High School 14; Instituto Tecnologico Costa Rica 10; Armidale University 17.

m Training courses: French Training Course & EM 12-14,16-19; Bangkok 16-19; TU
Eindhoven 11,15-19;TU Kobehaven 14,15,18;Grenoble TU 15, University of
Belgrade 15-18; BUTE Budapest 10,12-18; University of Padova 14,16,18; TU
Torino 16-18, St. Peterburg University 18-19. Kharkov University 19

m Workshops Kiten: 14,16,18; Observatorium Valasske Mezirici 14; Islamabad 14.

m Micrallanenticer Clabhal Takamal Evneariment 10



New level of remote training - with publication on the

horizon.

m Workshop " Kiten 2018" : Operational Domain in Hydrogen Plasmas
on the GOLEM Tokamak. [ J. Stockel et al. 2019 JOFE 38 253-261

]

m Training course for the Kharkiv National University: Breakdown Phase

in The Golem Tokamak and its Impact on Plasma Performance. [
Siusko et al. 2021 UJP 66 231-239 |

m Training for the National Research Nuclear University "MEPhI",
Moscow:

m Hydrogen and Helium Plasmas in the GOLEM Tokamak. |
G.A. Sarancha et al. 2021 PAST 4 92-110 ]

m Magnetic turbulence and long-range correlation studies in the Golem
tokamak. [ Sarancha et al. 2021 JPCS 2055 012003 |

m Remote Plasma Physics Research and Teaching by Example of
Turbulence Study at the University-Scale Tokamak GOLEM [
G. Sarancha et al. 2023 FST 79 432-445 ]
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Generally

m EMTRAIC (with Jana and Tomas)
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Generally

UA training

Fast spectrometry on specific lines.

High resolution Fast spectrometry on specific lines (with Mat&j T.).
Macha et al. 2023 Nucl. Fusion 63 104003 cont.
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