GOLEM Data Analysis Online Competition
For the MPFuS Alumni
Data Analysis Competition Motivations
The goals of this online competition are to foster collaboration between the MPFuS alumni and strengthen a sense of community. Alumni can connect, share ideas, and potentially form professional relationships or collaborations for future research projects. Also, by providing a practical challenge related to the lectures given in the MPFuS schools, it is an interesting challenge for data analysis, modelling, and problem-solving skills. Solving real-world problems also enhances practical understanding and application of theoretical knowledge.
What is GOLEM?
GOLEM (http://golem.fjfi.cvut.cz/) is one of the very first tokamaks and the oldest tokamak in operation in the world. It started its career as TM1 at the Kurchatov Institute in Moscow in the early 60s. It was moved to the Prague Institute of Plasma Physics in 1977, where it was operated under the name of CASTOR until 2006. It was then moved again to the Czech Technical University (CTU) in Prague where it was renamed GOLEM, a parabolic reference to a legend about a powerful creature made by a rabbi in Prague to serve and protect the Jewish community (https://en.wikipedia.org/wiki/Golem).
GOLEM was installed, commissioned and is continuously upgraded by Vojtech Svoboda to train students and young physicists interested in thermonuclear fusion research. This is done both by allowing CTU students to develop new systems or diagnostics for GOLEM and by organising remote experiments with groups in various places around the world [1]–[4]. 
The GOLEM tokamak has been used during hands-on sessions in the Plasma and Fusion Physics Schools in the MENA region (MPFuS) organized since 2020 by CNSTN, CEA and ASIPP, to illustrate the basics of tokamak technology and physics with real experiences and data.
Competition Description and Objectives
One of the unique features of the GOLEM tokamak is its capability to provide a unique set of plasma shots in an accessible database of more than 40,000 plasma experiments.

Typical plasma shots follow show data series similar to shot #45505 :
http://golem.fjfi.cvut.cz/shots/45505/

However, some plasma shots in GOLEM present interesting “breakdowns”, characterized by one or more “oscillations” of the plasma current (Ip) during the discharge: 
* double breakdowns, e.g. http://golem.fjfi.cvut.cz/shots/41646/
* triple breakdowns, e.g. http://golem.fjfi.cvut.cz/shots/41642/
* multiple breakdowns, e.g. http://golem.fjfi.cvut.cz/shots/44625/

Other examples can be found here:
http://golem.fjfi.cvut.cz/bookmarks/bookmarks.html?path=Showroom/Discharges/Strange/Extrabreakdowns/

The objectives of this competition are:
1. To create an algorithm able to recognize if a plasma shot has one or more breakdowns.
2. To count the number of “breakdowns” observed.
3. To find systematically in the GOLEM database the plasma shot numbers having one more breakdowns.
 
The recommended programming language is Python.
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