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667. When heat transport flips simulations explain the formation of the H-mode
Introduction
In a tokamak, L-Mode and H-Mode describe two different plasma confinement regimes — essentially, how well the plasma is contained inside the magnetic field.
These modes are critical in fusion research devices like ITER and JET because confinement quality strongly affects fusion performance.

🔹 L-Mode (Low-Confinement Mode)
L-Mode is the default operating regime when plasma is first heated.
Key Characteristics:
· Lower energy confinement
· Higher turbulence at the plasma edge
· Energy leaks out more easily
· No strong transport barrier at the edge
In L-mode:
· Heat and particles escape more readily.
· The plasma temperature and pressure are limited.
· It requires more input power to maintain temperature.
Think of it as a “leaky” plasma state.

🔹 H-Mode (High-Confinement Mode)
H-Mode occurs when the heating power exceeds a certain threshold.
It was first discovered in 1982 on the ASDEX tokamak in Germany.
Key Characteristics:
· Improved energy confinement (typically ~2× better than L-mode)
· Formation of an edge transport barrier
· Reduced turbulence at the plasma edge
· Higher core temperature and pressure
In H-mode:
· A steep pressure gradient forms near the plasma edge.
· Energy stays inside the plasma longer.
· Fusion reactions become more efficient.
This regime is essential for future power-producing reactors like ITER.
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Why is it important?
Accurate divertor design relies on predicting where heat and particles will strike. This work strengthens the basis for designing durable divertors capable of withstanding decades of power plant operation.
"SOLPS is open source, so anyone can use it. Continued improvements matter to allow teams to explore edge-plasma scenarios and wall loading before risking hardware." — Buddy Alcock 

