
TRANSIENT MAGNETODYNAMIC FINITE ELEMENT ANALYSIS OF 
THE ISIS M25/2 10 HZ KICKER MAGNET 
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Measurements were performed using a long rectangular 

search coil (length: 1255 mm, width: 15.3 mm, 10 turns) 
inserted inside the magnet. The voltage induced in the 
coil by the time-dependant flux linkage was digitally 
integrated using a high precision oscilloscope. NB: for 
practical reasons certain measurements were performed 
with the coil centred in the magnet (see fig. 3A); others 
with the coil inserted halfway (see fig. 3B). 
 

 
 

When the prototype was measured for the first time, it 
was noted that the integrated field increased even when 
the flat top current was held constant (see fig. 4). 

 

 
 

In order to counterbalance this instability, it was 
decided to impose a slight negative rate of change of the 
current during the 600 μs flat top (i.e.: current 
compensation  see fig. 5). The requirement in terms of 
field stability was set to 100 ppm during at least 300 μs 
when the current flat top is reached. 

 

 
The program OPERA3D [3] was used to perform the 

simulations. In order to reduce the computation time only 
an eighth of the complete geometry was modelled. In the 
regions where eddy currents were expected a hexahedral 
mesh was used. The mesh density was increased in the 
regions where the eddy currents are predominant by using 
graded layers of elements. Tetrahedral elements were 
used for the rest of the model. 

The BH curve of the electrical steel at 
50 Hz was used
factor was roughly 95 %. To take the effect of the 
insulation coating of the laminations into consideration an 
anisotropic permeability and conductivity were selected. 
The effective permeability in the plane of the lamination 
(tangential to the lamination) is given by: 

 
.  (1) 

 
In the normal direction the effective permeability is given 
by: 

.  (2) 

 
where  is the packing factor [3]. 
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The same methodology as described previously was 

used with current compensation (-5600 A/s). The 
integrated field decreased by 2.29 
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