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Typical tokamak plasma equilibria used in simulations are based on the static Grad-Shafranov

Equation (GSE), even though non-negligible plasma rotation profiles are expected in current

and upcoming experiments, arising either spontaneously or induced by heating mechanisms

like neutral beam injection. The generalization of the equilibrium problem to a rotating plasma

has been extensively studied (e.g. see [1] and [2]), offering a solid basis for detailed analysis.

Here, we address a simple reduction of the rotational GSE which allows to find analytical so-

lutions, useful to study the impact of rotation on the equilibrium properties. We present two

solutions for the magnetic flux function ψ , each respectively suitable for constructing an equil-

brium by assigning only few geometrical constraints (i.e., the ratio between minor radius a and

major radius R0, the plasma elongation and triangularity), or by assigning the exact plasma sep-

aratrix curve. In addition, three plasma parameters should be assigned (i.e, the plasma current,

the β parameter and the peak magnetic field) to fully determine the equilibrium. We apply this

framework to the realistic double-null scenario proposed for the upcoming Italian experiment

DTT [3], with the most notable finding of an enhancement of the β parameter for increasing

values of the peak rotation velocity.
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