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Golem tokamak
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* former tokamak CASTOR at IPP - now located at FNSPE CTU in Prague
* serves as an educational and training device for students of plasma physics
* testbed for diagnostics development

* scientific program: edge plasma and runaway electron studies
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Typical Golem discharge
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Experimental setup
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Future diagnostics: Fast data acquisition Rich magnetic diagnostics:
2 scintillation probes (YAP) Tektronix MSO58 2 rings of Mirnov coils (16 coils)
2 Timepix detector * sampling rate: up 35 Ms/s 4 Mirnov colil at limiter

* bandwidth: 500 MHz
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CAAS

Center of Advanced Applied Sciences

CTU * support of multidisciplinary research

* broad collaboration of different faculties
of Czech Technical University

CZECH TECHNICAL
UNIVERSITY
IN PRAGUE

Participating faculties:
Faculty of Nuclear Sciences and Physical

Working group PLASMA: Engineering

Faculty of Nuclear Sciences Faculty of Civil Engineering

and Physical Engineering Faculty of Mechanical Engineering
Faculty of Electrical Engineering Faculty of Electrical Engineering
Faculty of Mechanical Engineering Faculty of Architecture

Faculty of Information Technologies

possibility to share experiences with different types of plasma
— tokamak, Z — pinch and laser plasma
- opportunity study different mechanisms of generation of fast particles
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Timepix3 detector

* pixel semiconductor detector for
detection of SXR and HXR radiation

E E
g 6.1:— 90
e s * originally designed for imaging
f 595_ 70 technique
[ s — capable to resolve several
58— 0 events simultaneously
573— 40
- o | consists of Timepix3 chip and
= ., Silicon sensor
551 . — readout chip and conversion
5.454- T IS IS TIPS AT I IR IS W Iayer(photonsﬁcharge)

3.2 3.3 3.4 35 36 37 38 3.9 4
X position [mm]

w
H

* 65 536 independent pixels per chip
- a large number of “independent”
detectors - suppression of pileups
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Timepix3 detector
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PH32 detector

* silicon strip detector developed at the
Center of Applied Physics and Advanced
detection systems at FNSPE CTU

* different regimes of detector operation
- hit counting
- deposited energy measurement

* different modes of operation
- high gain mode — sensitive to SXR
- low gain mode — sensitive to protons or
heavy ions

[Svihra 2018]
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PH32 detector

2.0 ——8 112
E=S |_p uj7
— ne _ 1w
& — U_loop '6? o
= ls¢ ® < the detector placed on a
£ 10 \43 s ¢ radial manipulator inside
; ’2 |« = vacuum vessel
S ‘jg |, — direct observation of RE
0.0 . L L L : : 0 40
L . * first measurement with
e e | ‘ | ‘ ' ' segmented semiconductor
osl| — Halpha detector in the vacuum vessel
’ — PH32
- of tokamak
| * ongoing improvement of
0.2 . . .
S PO e | N shielding against EMI
e 10 12 14 16 18 20
time [ms]
[Svihra 2018]

Jaroslav Cefovsky: Runaway electron experiments at Golem and Compass 10/12



Conclusion |

* a large number of diagnhostics useful for investigation of runaway
electrons

* development of novel diagnostic techniques

How can be Golem helpful for runaway electrons studies?
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