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Motivation
A simplified model describing the plasma dynamics in a cylindrical plasma,
with consistent BC and IC, similar to what described in [1] has been
derived. This model is simulated using a newly written code using the
BOUT++ framework [2]. In this poster, the equations of the model
together with its boundary conditions and initial conditions are presented
together with previous results from the CYTO code.

The equations
The model is derived similar to the Braginskii equations, assuming

• Ti = 0
• Te = constant
• β � 1

• Static, cold background of neutral particles
• Particles created without momentum

The normalized equations yields
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Boundary and initial conditions
Initial conditions
The initial conditions are calcu-
lated from a 1-D code of the equa-
tion above, neglecting the per-
pendicular gradients.
This shows that the analytical ex-
pression found in [3] is resonable.
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Boundary conditions

Sheath BC at z = Lz

∂‖ ln(n) = 0

ue,‖ = exp (Λ− φ)

ui,‖ = 1

∂‖Ω = 0

∂‖φ = 0

BC at
ρ = Lρ

ln(n) = −3

∂ρue,ρ = ∂ρIC
∂ρui,ρ = ∂ρIC

BC at
ρ = Lρ

Ω = 0

φ = Λ

BC at z = 0

∂‖ ln(n) = 0

ue,‖ = 0

ui,‖ = 0

∂‖Ω = 0

∂‖φ = 0

Radial dependence
To make the BC consistent, a damp-
ing region is indroduced in the last
10% of the radial extention. This
damping region is also added to the
1-D equilibrium profiles.

Linear mode structures
• Cold plasma in

linear machines
are often good
diagnosed

• Cross correla-
tion between
stationary and
moving probe
reveals spinning
linear mode
structure of
fluctuations [4]

• Structures
reproduced
numerically

• Shear depen-
dent on collision
[1]
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Non-linear turbulence
Intermittent, blob like turbulence observed in non-linear phase

The CYTO model [1] has been benchmarked
against the VIENETA machine. Results depen-
dent on modelling of source and radial boundary
conditions.

Conclusions and further work
A simplified model describing plasma in linear machines has been derived
and coded up using the BOUT++ framework.
Studies of growth rates of resistive drift waves and birth rates of blobs are
planned for the future. Long term perspectives includes adding toroidal
curvature.
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