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Revisiting H, D, T studies of L-H transition in JET 
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Much of the information on the isotope scaling of the L-H transition power 

threshold, PLH, in JET is derived from early experiments in Hydrogen (H), Deuterium (D) 

and Tritium (T) with C wall (JET-C) [1]. More recent experiments have studied PLH(H) and  

PLH(D) in JET-C [2,3] and JET-ILW [4], and have shown considerable variability in PLH 

associated with divertor geometry, divertor strike point configuration, Carbon vs. ILW, 

Neutral Beam Injection (NBI) vs. Radio Frequency heating (RF) and plasma current or q95, 

particularly for Hydrogen. Here we consider the dataset with toroidal field Btor=1.8 T of all 

L-H transition experiments at JET, to see what we can learn about the isotope scaling of the 

L-H power threshold. It contains the only ne scan for all 3 isotopes in the old data. 

 Reanalysing the old PLH data, and using 
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convenient metric, we find that 𝑃𝐿𝐻
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1.6 𝑃𝑀𝑎𝑟𝑡𝑖𝑛. In Tritium the data is in a very narrow density range, (1.5-1.8)×10
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lowest ne with NBI, higher with RF, with different slopes, so the ne scaling of ( )Old

LHP T is 

quite uncertain, with ( )Old

LHP T values falling between (0.67-0.9)PMartin. In the JET-ILW 

𝑃𝐿𝐻
𝐼𝐿𝑊(𝐻, 𝑅𝐹 + 𝑁𝐵𝐼) = 2.6 𝑃𝑀𝑎𝑟𝑡𝑖𝑛 for the configuration (strike points in corners of 

divertor) most similar to the old one, but we lack data in D at this field and shape. 

 For scaling to high field it is especially important to investigate the low field point, 

which can heavily influence extrapolations. One implication of this study is that we should 

create a PLH(D) dataset at 1.8 T in Corner configuration and consider studying PLH(T) in 

Corner at 1.8 T in a broad density range in the forthcoming isotope campaigns at JET. 
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