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ABSTRACT OUTCOME

ePlasma regime with a positive core electric potential (positive electric ~ Obtaining the positive potential in a tokamak fills the existed gap and
field) was obtained for the first time in a tokamak. This low-collisionality completes the general observations: the higher is the plasma collisionality,

regime was reached by strong electron-cyclotron resonance heating (P, =  the higher is the negative potential in toroidal plasmas; the lower is the
2.2 MW) of the low-density ( n_=1.0-10'° m~3) plasmas in the T-10 circular  plasma collisionality, the higher is the positive potential in toroidal plasmas.
tokamak (B,=2.2 T, R=1.5 m, a=0.3 m, I, =230 kA). Therefore, the obtained low-collisionality regime with positive potential in

The obtained positive electric field is not consistent with NC approach and the core plasmas allows us to predict the positive plasma potential in the
suggests turbulence origins. The coupling of plasma potential and  future fusion reactor like ITER.
collisionality was extended towards the ‘banana’ collisional regime Neoclassical theory is invalid for positive Er explanation, while the
predicted for ITER, so the positive plasma potential is expected for ITER turbulence may give the positive contribution to the electric field E,
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EXPERIMENTAL RESULTS
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The discharges under study (B, = 2.2 T, I, = 230 kA) contained up to four o) . 1
stages, differing in the level of ECRH power P, and localization of the EC- | § 0.02
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Time evolution of current |, line averaged density n,, central electron
temperature T,(0) and stored energy W, in discharge with powerful
combined ECRH. Scenario with P.. = 0.5 MW, 2.2 MW (left), scenario with P,
= 1.7 MW (right).
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eThe first observation of the positive electric potential ¢p = +500 V near the
center and a positive electric field E. = +20 V/cm in a core tokamak plasma
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T,, T.and n, profiles as measured by 2-m ECE-, CXRS anc mterferometer
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: j .::g;i - wod 5£§£;52 N :PE?E; wes done. This observation i-s consistent not w.ith NC expectations, rather
S N TEE . Em =@ with tur.bulenc.e effects, that is supported by an increase of the electrostatic
> 2 fluctuations with powerful ECRH.
= o *The coupling of core plasma potential and collisionality was experimentally
| 0.5- | : : established in a wide range of plasma parameters. Based on that, the
s ] n.u; — m — 20 — 30 positive plasma potential for ITER collisionless plasmas is predicted.
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