
Recent Helium Plasma Operation on JET

A view inside the JET Vacuum Vessel



• Improve the understanding of:

– Confinement and transport

– L-H transition and edge physics

– Divertor physics and its link with plasma wall interactions
• Remove chemical pathways in the erosion of carbon

• Provide a data base for possible H-mode Helium plasma
operation for the low activation phase of ITER

Aims of Pure He Plasma Experiments on JET



• Scaling in mass and Z

• No chemical effects in plasma wall interaction

• Less charge-exchange neutral fluxes

Boundary conditions
– No helium wall pumping

– Mostly no He-divertor pumping unless Ar-frosting
• Leads to poor density control, higher edge densities

He versus D operation



Comparison of D and He Operation



Carbon release and Zeff (L-mode)
for D and He Plasma Operation



Total neutron rate vs. Power:
criteria for low activation satisfied



High Purity He Discharges achieved



Energy Confinement vs. Power

General reduction in confinement between D and He



CIII outer divertor versus ne

• CIII flux lower in He than D



CIII inner divertor versus ne

• CIII flux much lower in He than D



Density Limits



Divertor radiation: D to He comparison



• Very different impurity production than found with D
– Much reduced or absent chemical sputtering at inner target

– Much lower main chamber CX fluxes

– Incremental Zeff lower

• Density limits about a factor 2 higher in He:
– Radiation distributions very different near disruption

• Detachment very different in He:
– Power flux detaches before particle flux

– Outer target particle flux detaches more easily than in D

• Confinement in He drops by about 15-20%

• L-H Threshold in He  about 50% above that in D

Summary- a comparison of D and He plasmas



• Advantages of He for ITER low activation phase:
– Much lower chemical erosion of C (ie lower Zeff)

– Spreading of power on divertor appears better

– Density limit is higher

• Disadvantages of an ITER phase in He
– L-H power threshold is ~50% higher and confinement is ~17% lower

than D

– Detachment not partial but “complete” when it occurs

– Density control appears to be difficult

Summary- Helium Operation for ITER
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