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Fusion Research

Nar kurs inte langre ges har student majlighet att examineras under ytterligare tva lasar.

Faststallande

Betygsskala

P,F

Utbildningsniva

Forskarniva

Sarskild behorighet

Courses FED3210 and FED3230 (or corresponding) are prerequisites.

Undervisningssprak

Undervisningssprak anges i kurstillfallesinformationen i kurs- och programkatalogen.

Larandemal
When completing the course, the student should be able to

« Give an account of fusion reactions and conditions for fusion energy production
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« Explain different experimental approaches to fusion

« Discuss reactor power balance and thermal stability

« Derive and discuss MHD tokamak instabilities from the Energy principle
« Give an account of current stability issues for tokamaks

» Assess confinement and experimental confinement scalings

« Discuss limits of operations for magnetic fusion devices

« Discuss the value of non-tokamak aproaches to magnetic fusion

« Give an account of important experiments around the world

« Explain the basic principles of inertial fusion and the status of research

« Give an account of the safety and environmental aspects of fusion

« Discuss the motivation for fusion energy research in a global perspective

Kursinnehall

Fusion reactions. Fusion in nature. Future energy demands. Energy alternatives. Fusion
history. Different approaches to fusion. The Lawson criterion. Breakeven, ignition. Quality
parameters of the fusion plasma. Fusion reactor power balance and thermal stability. Heat-
ing of fusion plasmas. The Energy principle applied to different configurations. Tokamak
stability; MHD and non-MHD modes. Resistive instabilities. Resistive wall modes and feed-
back control. Density and beta limits. Edge localized mode (ELM), multi-faceted asymmetric
radiation from the edge (MARFE). Fishbones. Disruptions. Confinement modes and energy
confinement scaling laws. Reversed shear scenarios. Characteristics of different magnetic
confinement schemes. Spherical and compact tokamaks. RFP and stellarator stability. Re-
actor design and reactor studies. ITER design. Magnetized target fusion. Inertial fusion;
direct and indirect drive, fast ignition, the large experiments NIF and LMJ. Safety and
environmental aspects of fusion. Fusion research at KTH and at different experiments in the

world.

Examination
« EXA1 - Examination, 8,0 hp, betygsskala: P, F

Examinator beslutar, baserat pa rekommendation fran KTH:s handlaggare av stod till stu-
denter med funktionsnedsattning, om eventuell anpassad examination for studenter med

dokumenterad, varaktig funktionsnedsattning.

Examinator fir medge annan examinationsform vid omexamination av enstaka studenter.

Ovriga krav for slutbetyg

Final oral exam.

Etiskt forhallningssatt

« Vid grupparbete har alla i gruppen ansvar for gruppens arbete.
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« Vid examination ska varje student arligt redovisa hjalp som erhallits och kallor som
anvants.

« Vid muntlig examination ska varje student kunna redogora for hela uppgiften och hela
l6sningen.
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