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In the present work, the particle and heat transport driven by Ion Temperature Gradient/Trapped

Electron (ITG/TE) mode turbulence in regions of hollow density profiles is studied by fluid as

well as gyrokinetic simulations. Hollow density profiles may occur in connection with pellet

fuelling where the positive density gradient region could potentially stabilize the turbulence

or change the relation between convective and diffusive fluxes, thereby reducing the turbulent

transport of particles towards the centre.

The fluid model used is an extended version of the Weiland transport model (EDWM) which

incorporates an arbitrary number of ion species in a multi-fluid description, and an extended

wavelength spectrum. The gyrokinetic studies are performed with the code GENE including

electromagnetic effects and collisions in flux-tube simulations and a simplified physics model

(electrostatic) in radially global simulations.

Typical tokamak parameters are used based on the Cyclone Base Case and parameter scalings

with fast particle fraction, R/LT , and R/Ln are investigated. The effects of fast particles are

studied by including a fast species with a Maxwellian background.

Global ITG simulations are performed in order to investigate nonlocal effects which can play

a role due to a comparatively short variation length of the gradient profiles. In the simulations the

strength of nonlocal effects is determined by both the normalized ion gyroradius ρ∗ = ρi/a and

the "peakedness" of the gradient profile. While we replicate the canonical finding that turbulent

transport is reduced in global simulations compared to flux-tube results, we also observe that a

more negative R/Ln is required to suppress turbulence in global simulations (see Figure).

−4 −2 0 2 4

R/Ln

0

2

4

6

8

10

Q
i
[g
B

]

global

local

It is found that the fast particles in combination

with electromagnetic effects decrease the inward

main ion particle flux in the positive gradient re-

gion further. The heat flux in global ITG turbu-

lence simulations indicates that nonlocal effects

can play a different role than usual in connection

with pellet fuelling.
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