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 Differential schemes with the use of two slightly different diamagnetic loops or a loop 

plus a compensating coil are often considered as potentially an ideal design for separating the 

plasma-produced toroidal flux [1–4]. The purpose is to subtract the contribution due to varying 

external currents (in the toroidal coils and in the vacuum vessel wall). In practice, this is 

difficult to implement [1–4]. One of the reasons is the necessity of precise evaluation of 

so-called mutual inductances, the coefficients in the flux-current relations. Several algorithms 

have been proposed to find them from magnetic measurements in specially designed discharges 

[1, 3, 4]. In those and similar cases, the key result yx −  is ultimately obtained from almost 

identical x  and y . With naturally limited accuracy of measurements, small number of the test 

discharges and scatter in experimental conditions, there is always some error in the empirically 

determined yx − , the most dramatic if, incidentally (but unknown in advance) yx = . Being 

amplified by additional assumptions, this can strongly affect the outcome of the procedure. 

 One particular example is the method applied in the Tore Supra tokamak and reported 

as considerably improving the precision of measurement of the “diamagnetic energy” [1]. 

 Now the questions are why the latter has never been confirmed and whether that method 

can be recommended for diagnostics in the T-15MD tokamak, where two diamagnetic loops 

will be installed as a pair [5, 6] allowing the differential technique. Can the method be used as it 

is, should it be somehow refined or better rejected and replaced by anything else, as in the ITER 

case [7], and why? The presented theory-based analysis will provide clear answers. Evaluations 

and decisions are facilitated by new solid arguments based on strict, but tractable solutions 

providing several quantities that earlier have been evaluated experimentally. 
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