
ETG turbulence driven parallel current in tokamak plasmas TH/P1-3

The ETG turbulence in the tokamak pedestal region is capable of spontaneously injecting
toroidal momentum into the electron fluid species, thereby leading to the possibility of
anomalous current sustenance in the tokamak pedestal region.

The electron transport equation for mean parallel current < J|| > can be written as:

(
∂

∂t
+ ν

)〈
J‖
〉

+
1

r
∇r r

−µ|| ∂
〈
J||
〉

∂r
+ Vc

〈
J||
〉

+ S

 = A‖

µ‖ =
∑
k

ρ2
ec

2
e k

2
y

| ω |2
γ | φ̃k |

2; a‖ =
√
πτ
∑
k

en0c
2
e k‖

ωr

k⊥vT
exp

(
−

ω2

k2v2
T

)
| φ̃k |

2

S =
∑
k

en0ρec
2
e

ky k‖ce

| ω |2
γ | φ̃k |

2 +
∑
k

en0ρec
2
e

ky k‖ce (1 + ηe )ω2
∗γ

| ω |4
| φ̃k |

2

The estimation (such as
〈
J||

〉
/en0ce) suggest that the parallel currents can be obtained

up-to a significant percentage of Bootstrap current driven in the Edge region of Tokamak.
Thus the current drive due to the turbulence and its profile is likely to be a dominant
factor in determining the MHD stability in pedestal plasmas.
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