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 In theory, when the expressions for diamagnetic signal are derived, the plasma is usually 

considered isotropic. Then the diamagnetic flux, which can be measured by diamagnetic loop, is a linear 

function of both plasma current squared and plasma thermal energy [1, 2, 3]. On the other hand, the 

plasma in tokamaks may be notably anisotropic. In this situation theory suggests to use the same formula 

as for isotropic plasma, but with the plasma pressure replaced by the perpendicular pressure [4, 5]. 

Although in cylindrical approximation such substitution can be easily justified [5], in general case this 

can be misleading, because for the toroidal plasma the diamagnetic flux must also depend on the parallel 

pressure. 

 To investigate the latter here we start from the precise general expression for the diamagnetic 

flux, that is valid for the tokamak plasma of arbitrary shape. We calculate it by using the technique 

developed in [6] for isotropic plasma, but now we use equilibrium equations for the anisotropic plasma. 

This allows us to show, that the diamagnetic flux in tokamak is a function not only of the perpendicular 

pressure and plasma current, but also of a parallel pressure. Similar problem was considered in [7, 8], 

but there dependence on the parallel pressure was disregarded and did not appear in the final answer. In 

contrast here our main focus will be on the evaluation of such contribution, which appears due to 

variability of the parallel pressure on the magnetic surface. It will be done by using parallel component 

of the equilibrium force balance [9], that links the behavior of the parallel and perpendicular pressure 

on the magnetic surface between each other.   
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