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What is closed magnetic confinement?
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Open Magnetic System
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Closed Magnetic System
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Closed Magnetic System
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Plasma needs to be confined
R, = 1.8 m,a = 0.5 min KSTAR




Closed Magnetic System
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Closed Magnetic System
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Toroidal Field (TF) coil

Applying toroidal magnetic field
3.5 Tin KSTAR, 5.3 Tin ITER
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Closed Magnetic System
Toroidal Field (TF) coil

Applying toroidal magnetic field
3.5 Tin KSTAR, 5.3 Tin ITER
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Magnetic
4 field
' Magnetic field of earth?
_ 0.5 Gauss = 0.00005 T
lon

http://www.crystalinks.com/earthsmagneticfield. html
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Closed Magnetic System
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Closed Magnetic System

| Where does the gradien
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Closed Magnetic System

| Where does the gradient come from?




Closed Magnetic System
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Closed Magnetic System




Closed Magnetic System

Detail

A. A. Harms et al, "Principles of Fusion Energy”, World Scientific (2000) 20




Closed Magnetic System

‘ ExB drift

Electric
field, E

Poloidal magnetic field required
Tokamak .VS. Stellarator
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What is a tokamak?




Closed Magnetic System

| Will be the plasma current driven if
a toroidal magnetic field is applied?

‘ ExB drift

Electric
field, E

Poloidal magnetic field required
How to drive plasma current?

23




Tokamak
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http://www.electronics-tutorials.ws/electromagnetism/electromagnetic-induction.htm/
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Tokamak
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Tokamak
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Steady-State Operation
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Tokamak

Adding vertical (equilibrium)
field coils (PF: Poloidal Field)




Tokamak
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Tokamak
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Tokamak
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Tokamak
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The plasma shape can be modified by PF coil currents.
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Tokamak

Adding vertical (equilibrium)
field coils (PF: Poloidal Field)
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Tokamak

Invented by Igor Tamm and Andrei Sakharov in 1952
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Toroidalnaja kamera magnitnaja katushka
(Toroidal chamber magnetic coil)
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Tokamak
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Cutaway of the Toroidal Chamber in
Artsimovitch's Paper Research on
Controlled Nuclear Fusion in the USSR

Toroidalnaja kamera magnitnaja katushka
(Toroidal chamber magnetic coil)
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T1: The world’s first tokamak,
Kurchatov Institute, Moscow Russia

http://www.iter.org/newsline/55/1194
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Tokamak

JET (Joint European Torus): R, =3 m, a = 0.9 m, 1983-today

http://imgarcade.com/1/spherical-tokamak/ 40
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Tokamak

3m,a=0.9m, 1983-today
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JET (Joint European Torus): R;= 3 m, a = 0.9 m, 1983-today




http://cafe.naver.com/gamebox26.cafe?iframe_url=/ArticleRead.nhn%3Farticleid=16140
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KSTAR (Korea Superconducting Tokamak Advanced Research):
R, = 1.8 m, a = 0.5 m, 2007-today
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KSTAR (Korea Superconducting Tokamak Advanced Research):
R, = 1.8 m, a = 0.5 m, 2007-today
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Tokamak

Tokamak Advanced Research)

KSTAR (Korea Superconducting
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KSTAR (Korea Superconducting Tokamak Advanced Research)

1.8 m, a = 0.5 m, 2007-today
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KSTAR (Korea Superconducting Tokamak Advanced Research):
R, = 1.8 m, a = 0.5 m, 2007-today

KSTAR 1st plasma

Analyse the KSTAR 1st plasma
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