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The isotope effect on energy confinement is investigated in Ohmic discharges in JET-ILW by

comparing the electron and ion heat fluxes and diffusivities. Main ion temperature profiles and

gradients are obtained using neutral beam blips and analysing the Dα charge exchange spectrum

during the first 5-10 ms of the beam blip. The core Ti/Te ratio varies from 0.4 to 0.8 as the

density in increased by a factor 3 from the linear (LOC) to saturated (SOC) Ohmic confinement

regime. The energy confinement time scaling with isotope mass varies from τD
E /τH

E ∝ M0.2 to

M0.1 as the density is increased, but no difference in the density for the LOC-SOC transition

is observed. The drop in confinement from D to H is entirely due to a decrease of the electron

stored energy that is not compensated by a much smaller increase of the ion stored energy.

An analysis of the heat fluxes between matched density pulses in H and D shows a decrease

of the electron heat flux and an increase in the ion heat flux due to better electron-ion coupling in

hydrogen (Pe−i ∝
Z2

M
n2

T 1.5
e

(Te −Ti)). This leads to a decrease of the electron temperature gradient

at nearly constant χe, whereas the ion temperature gradient is only marginally increased. The

stiffness of the ion temperature profiles is confirmed by scanning the ion heat flux by increasing

equipartition through the density instead of the isotope mass. This shows that at the same ion

heatflux, ∇Ti/Ti is unchanged between H and D, at least at these low heat fluxes.

In conclusion, this analysis strongly supports the view that the isotope effect in low power,

electron heated, discharges can be explained by the difference in electron-ion coupling in com-

bination with stiff Ti profiles and χi > χe. This is entirely consistent with results reported from

ECRH heated L-modes in AUG [1].
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