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ABSTRACT Achievement of various stationary H-mode in RF heating
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* Concentration of helium (Cy.) 1n the plasma 1s confirmed to play a
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critical role in H-mode operation
* At lower Cy,., EAST achieved the stationary Type-1 ELMy H-mode over
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* The density dependence of H-mode threshold power (Pg,) exhibits a Time (s) Time (s)
minimum of Py at f1g min = 4 10°m H-MODE OPERATION AT HIGH CONCENTRATION

BACKGROUND v' Repetitive transition between ELMy H-mode and ELM-absent high

L. . confinement mode at constant power injection
 H-mode operation in hydrogen (H) and/or helium (He, refer to the P J

helium-4 1sotope) plasmas 1s foreseen for ITER early non-nuclear > ELM-absent confinement is comparable to H-mode at similar Cy

: v Comparing to the stationary heat flux, ELM-averaged H-mode heat flux
operational phase

* Determining the requirements for L-H transition and predicting the H- was much higher, increased by a factor of 1.5

mode performance in H and He plasmas under ITER relevant conditions e EASTHOW RASTHIBS L
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* He experiments results reported show large variation on P, and H-mode *AWWWWMWH H o 4 I )
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» Earlier experiments ~40% higher P, in He than that of D o . | T 4w
> Later results show a similar P, _in both of He and D 09;: . ! ' FIG. 4. Comparison of density profile (a)
> H-mode energy confinement lower in He compared to D ol ol ]t and divertor heat flux (b) at ELM-

Time (s absent phase (red) and H-mode (blue)

» Variations of ELM frequency in He

IMPACT OF HELIUM CONCENTRAION

EAST Helium Discharges

| 20 v" The normalized threshold power decreases
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» icrf power of 34MHz via H minority } + + ’ about 0.4 10" m™ 1dentified
v" Helium concentration (Cy,) is ranging from 40% to 80% | e o » decrease of both ng iy and Py, with
v' P, is the net power Py = Ponm*+Paps —Prad—dWMHD/d! T decreasing plasma current
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* Concentration of helium 1s found to be a key parameter in H-mode
FIG. 1. H-mode threshold FIG. 2. Density dependence FIG. 3. ELM frequencies as a operation
power normalized to the of H-mode energy function of helium
scaling value as a function of confinement time for He concentration » L-H power threshold
helium concentration and D plasmas » ELM frequency
v" L-H transition threshold power in He plasmas is higher with respect to D » Energy confinement
v Pthr lineaﬂy increases with the He concentration . Density dependence of the required power to enter H-mode exhibits a
v’ t_is found ~30% lower in He plasmas compared to D plasmas minimum threshold power at 7ig in = 0.4X10*m™>
v' ELM frequency was found to increase when increasing Cye.  ELM suppression by n=1 RMP with pure RF-heating 1s demonstrated

for the first time in helium plasma on EAST
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