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OUTLOOK

● Introduction to plasma positioning
● Plasma positioning in GOLEM
● Experimental setup
● Experimental analysis
● Explanation of the experimental results
● Conclusion and future perspective
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Why plasma positioning is important for fusion?

● Loss of confinement and plasma contact with
walls is destructive

Why plasma moves?

● Toroidal force balance (hoop force + tyre tube 

force + 1/R force = outward force on plasma

● Vertical displacement event

WHY POSITION PLASMA?
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TOKAMAK GOLEM- Basic parameters

Basic Diagnostic Results from GOLEM:

𝑈loop 𝑉 , 𝐵T 𝑇 , 𝐼p[𝑘𝐴] ( #44343)
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[1] GOLEM Tokamak Wiki. Tokamak Parameters (2016). Cvut.cz;

Major Radius 𝑹 𝟎. 𝟒𝒎 

Minor Radius 𝒂 𝟎. 𝟎𝟖𝟓𝒎 

Max Plasma Current 𝑰𝐏
𝒎𝒂𝒙 < 𝟖𝒌𝑨 

Max Toroidal Field 𝑩𝐓
𝒎𝒂𝒙 < 𝟎, 𝟓𝑻 

Typical Electron density < 𝒏𝐞 > ( 𝟎, 𝟐 − 𝟑 )  ⋅  𝟏𝟎𝟏𝟗𝒎−𝟑 

Max. Electron Temperature 𝑻𝐞
𝒎𝒂𝒙 < 𝟖𝟎𝒆𝑽

Max. Discharge Duration 𝝉𝐩
𝒎𝒂𝒙 < 𝟐𝟓𝒎𝒔 



Experimental Setup

SO, WE NEED STABILIZATION. HOW?

• We use vertical and radial transformer coils.

• Vertical and radial magnetic forces are created 
due to the presence of magnetic fields.

• These forces restrict the plasma hence 
stabilizes position.

Vertical and Radial stabilization setup at GOLEM [2] 
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Stabilization coils

𝑩𝑹



Visualization

#44383

time 

Two fast cameras at (top & LFS) are being used to determine

plasma position
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Experimental Analysis- Better stability vs Worse stability

UP

DOWNHFS

LFS

Ubt= 800V

Ucd= 500V
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Experimental Analysis- Better stability vs Worse stability

HFS

LFS

Steps are GOOD. But WHAT STEPS?
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Experimental Analysis- Better stability vs Worse stability

UP

DOWN

Steps are GOOD. But WHAT STEPS?
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Experimental Analysis

LFS

HFS

UP

DOWN

Ubt= 800V

Ucd= 500V
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Experimental Analysis

LFS

HFS

Medium STEPS of 2-3V.
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Experimental Analysis- Better stability vs Worse stability

UP

DOWN
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Conclusions 13

• Stabilization is necessary for Plasma positioning 
at GOLEM

• Medium steps of 2-3V give better stabilization
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