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Harnessing the Sun’s (star’s) energy

On the Earth the most feasible candidate:

2
1D(10keV) +3

1 T(10keV) ⇒4
2 He(3.5MeV) + n(14.1MeV)

−→ Confine & Heat && Diagnose ←−



Magnetic confinement - Tokamak



The Golem tokamak



The Golem tokamak - South view



The Golem tokamak - North view



Engineering scheme of the GOLEM tokamak



Triggering sequence



Basic plasma diagnostics in tokamak GOLEM



Golem discharge



DAS without working gas (no discharge)



DAS plasma discharge with working gas



Fast camera

TOP view:

SIDE view:



Plasma Position using Mirnov Coils
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Central electron temperature estimation I [1]

The current density of plasma is

j = E · σ (1)

where σ is the specific conductivity of plasma given by

σ(r) = 1.544 · 103 · Te(r)3/2

Zeff
, [Ω−1m−1, eV] (2)

and the electric field E is assumed constant in the poloidal
cross-section:

E =
Uloop

2πR
. (3)

Plasma current is obtained by integrating current density over the
plasma column:

Ipl =

a∫
0

E · σ(r)2πrdr . (4)



Central electron temperature estimation II [1]

For the electron temperature, we assume a polynomial profile

Te(r) = Te(0)

(
1− r2

a2

)α
(5)

where a is the minor radius and Te(0) is the central electron
temperature. Substitution gives us the formula for the central
electron temperature

Te(0) =

(
R

a2

8 · Zeff

1.544 · 103

)2/3

·
(

Ipl

Uloop

)2/3

. (6)

For the CASTOR/GOLEM tokamak geometry with a = 78 mm :

Te(0) = 89.8 ·
(

Ipl [kA]

Uloop

)2/3

≈ 230 eV . (7)

The effective ion charge is assumed as Zeff = 2.5.



Tokamak Marianska 2011
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