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NUCLEAR FUSION IN NATURE
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... AND IN THE LAB
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FUSION DATA SCIENCE




FUSION DATA SCIENCE

 Data science methods In fusion
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— Bayesian probabillity theory
— Machine learning
— Information geometry

* Numerous applications!
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TOPIC 1 |Probabilistic study of edge-localized Promoter: Geert Verdoolzege

Supervisors: Jerome Alhage and Geert Verdoolaege

Instabilities in the JET tokamak Location: Technicum
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TOPIC 2 |Prediction of plasma energy confinement for | Promoter: Geert Verdoolacge

Supervisors: Joseph Hall and Geert Verdoolaege

ITER using advanced regression technigues | Lecation: Technicum
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TO P I C 3 Survival anaIyS|S Of f|rSt_Wa” Components Promoters: Wolfgang Biel and Geert Verdoolaege

Supervisors: Leonardo Caputo and Geert Verdoolaege

under thermal loads In a fusion reactor Location: Technicum
A
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JION CYCLOTRON
PLASMA HEATING AND
WALL CONDITIONING




TOPIC 4

Pumping
system =—

Glow discharge
system

Pressure
tower

Langmuir o
probes *

ICRH system

ToF NPA

N

Determination of RF power deposition

orofiles in a tokamak plasma

Promoter: Kristel Crombé

Supervisors: Johan Buermans and Tom Wauters
Location: Technicum, Royal Military Academy (Brussels),
Forschungszentrum Jilich (Germany)
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TOPIC 5
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Experimental study of combined electron
and ion cyclotron radio frequency
discharges in TOMAS

Promoter: Kristel Crombé

Supervisors: Tom Wauters

Location: Technicum, , Royal Military Academy (Brussels),
Forschungszentrum Jilich (Germany)
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MATERIALS FOR
FUSION DEVICES




TO P C 6 Study of anisotropy of plastic properties | Crometer Seer Verdoolacse

Supervisors: Alexander Bakaev and Dmitry Terentyev

. . . . - Location: SCK<CEN (Mol, Belgium
in pioneering materials for fusion (Mol, Belgium)
applications
Tungsten surface
* Avoid re-crystallisation T, <1200°C
* Minimise tungsten fuzz T, <900°C STUDIECENTRUM VOOR KERNENERGIE
Tungsten bulk temp CENTRE D’ETUDE DE LENERGIE NUCLEAIRE
* Avoid brittle design Tg>800°C 20MW/m?
* Avoid > 1% swelling at 10dpa Tg< 650°C :
Copper surface l l 1 Divertor cassette assembly
* Avoid overaging & loss of strength Plasma-facing unit (PFU)
under irradiation Ts o< 350°C
» Avoid loss of ductility under
iradiation Ty rear< 180°C Monoblock

m—p  Water: T~150-200°C  wup

CPS13.770-12¢c

Cu interlayer

CuCrZr cooling tube

P Mono-block concept of divertor for ITER & DEMO
i
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FUSION MASTER

* FUSION-EP:

European Master of Science in Nuclear Fusion and Engineering Physics

* 8 EU full partners

Co-funded by the
Erasmus+ Programme
of the European Union
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18 associate partners worldwide (incl. ITER 10)

Alumni organization

Taang Cran, b5 - Mangachuriiis itrane o V dopw 1.
Electron-scale Temperature Fluctuations
in High-Performance Fusion Plasmas

Fusion-EP Talks #23: Data : Fusion-EP Talks #21: Helicon : Fusion-EP Talks #20:  Fusion-EP Talks #19: * Fusion-EP Talks #18: The : Fusion-EP Talks #17: :
science and Machine... plasmas in Fusion Machine Learning in Plasm... Magnetic Perturbations vs... I-mode confinement regime... Electron-scale Temperature...
54 weergaven * 144 weergaven * 68 weergaven 34 weergaven 114 weergaven * 43 weergaven *

3 dagen geleden 1 maand geleden 2 maanden geleden 2 maanden geleden 3 maanden geleden 5 maanden geleden

Ioharaes U, B3« iy o i 0 . " 40
2-D Robotic Control of a Plasma Probe / Keep your Fusion Machine Clean!
b imeeroy Tha ol o wob conditionng

oririonce ot the THC abercrir

1:39:38

Fusion-EP Talks #16: 2-D : Fusion-EP Talks #15: Keep : Fusion-EP Talks #14: Design : Fusion-EP Talks #13: : FusionEP talks #12: Find your : FusionEP talks #11: A
Robotic Control of a Plasma... your Fusion Machine Clean! beyond limits: a pellet... Automated recognition of... (MHD) equilibrium tritium-trap for IFMIF
33 weergaven * 50 weergaven * 170 weergaven * 78 weergaven * 58 weergaven * 49 weergaven *

5 maanden geleden 6 maanden geleden 8 maanden geleden 8 maanden geleden 9 maanden geleden 11 maanden geleden

https://www.em-master-fusion.org/
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https://www.em-master-fusion.org/
https://www.youtube.com/channel/UCs7Ms1YLL1mZENCYUBu2u5A
https://www.youtube.com/channel/UCs7Ms1YLL1mZENCYUBu2u5A
https://www.facebook.com/fusioneptalks/

.|Ih

N

GHENT

FACULTY OF ENGINEERING
AND ARCHITECTURE

RESEARCH UNIT NUCLEAR FUSION
DEPARTMENT OF APPLIED PHYSICS

PROF. DR. GEERT VERDOOLAEGE

E nuclear.fusion@ugent.be El Ghent University
T +32 9 264 95 91 El @ugent
W nuclearfusion.ugent.be Bl Ghent University

www.ugent.be

UNIVERSITY




