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The simulations presented here are carried out for large aspect ratio circular geometry
with ε = 0.1. The ion density and temperature profiles are initialized as a tanh function of
radius centered around the middle of simulation domain [N(x) = n0+nm tanh((x−xm)/∆n)].
The boundary ion distribution is a fixed Maxwellian with N(x0) = 1 × 1020m−3, N(xL) =
9 × 1019m−3, Ti(x0) = 3keV , and Ti(xL) = 2.7keV during a simulation. The radial bound-
ary condition for the potential is Er(x0) = φ(xL) = 0. Two electron models are used.
For calculation of the electric field, the electron model is Boltzmann ne = 〈ni(ψ, θ, t =
0)〉 exp(eφ/Te)/〈exp(eφ/Te)〉, where 〈〉 represents the flux surface average. This choice of co-
efficient for Boltzmann electron model means that there is no cross field electron transport.
For the calculation of the bootstrap current, a kinetic electron model is used. The neoclas-
sical radial electric field from TEMPEST simulations agrees with the standard neoclassical
expression 〈Ui‖〉 = (cTi/ZieBp) [k(∂ lnTi/∂r)− (∂ lnPi/∂r)− (Zie/Ti)(∂〈Φ〉/∂r)]. The ra-
dial electric field is generated due to the neoclassical polarization and the relative maximum
charge separation is only 0.4%. A time history of the flux surface averaged electric potential
shows clean geodesic acoustic oscillations generated by the initial conditions, which then re-
lax to a steady state, consistent with the previous studies [1,2]. The bootstrap current from
TEMPEST simulations with both kinetic ions and electrons are compared with Sauter’s
model [3]. Comparisons with theory for systematic scans in safety factor q and collisionality
will be discussed. The impact of the magnetic separatrix and the Scrape-Off-Layer physics
on the radial electric field and bootstrap current will be reported.
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