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The magnetic analysis of the SDC MBT was carried out using the 
PE2D program on SSCVXI. 

The first results on magnetic analysis of the SDC MBT have 
been presented in (1,2,3). In that configuration we did not consider 
the influence of the construction elements (such as support legs, pins, 
keys e.a. ) on the MBT magnetic field. Obviously, the magnetic field 
will be changed from the introducing of the construction elements. 
The results on the investigation of the influence of the construction 
elements on the magnetic field distribution in the MBT are presented 
here. Moreover the positions of the coils have not been defined 
correctly. The correct positions of the coils have been introduced . 

CONFIGURATION 
The current configuration of the SDC MBT is presented in Fig.I. 

Using the symmetries of the MBT only 1/8 of the MBT was simulated 
(shown by the dotted line in Fig.1). The configurations that has been 
used for analysis is presented in Fig.2-1 the" simplified" 
configuration, Fig.2-2 - the MBT configuration with the correct coils 
position, Fig.2-3 - the configuration with the "support legs", Fug.2-4 -
the configuration with the "pins" and the "keys". The configurations 
as assumed have infinite length in Z-direction. 

COILS 
The current configuration of the coil is presented in Fig.3. For 

analysis eight turns of each coil were simulated by one turn with 
H=35mm and W=416mm. The correct positions of the coils have been 
introduced. 

STEEL 
For this analysis A-87 steel (Russia) was taken. BH-curve of 

these steel is presented in Fig.4. This curve was based on the data 
provided by Westinghouse Electric Corporation. 

PREPARATION of the PE2D MODEL of the SDC MBT. 
PE2D is based on the Finite Elements Methods (FEM). For all 

regions type P-Polygon discretization of the model was used. The 
Dirichlet boundary condition (normal component of the flux density 
zero) was used to define the potential at the outer surfaces of the 
model. For all other boundaries the Neumann boundary condition 
(tangential component of the flux density is zero) was used. The 
sample of the FEM-model is presented in Fig.5. 
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ANALYSIS 
For the analysis, the PE2D/ST non-linear magnetostatics 

analysis program was used. The tolerance value (which is the 
maximum relative change permitted for any nodal potential between 
successive non-linear iteration) was taken equal to 0.0001. 

RESULTS 
The maps of the magnetic field for all cases are presented in 

Figs.6-1,2,3. Fig.6-1 represent the map of the magnetic field for the 
"simplified" configuration, Fig.6-2 - for the configuration with the 
"support legs" and Fig. 6-3 - for the "total" configuration (with the 
construction elements). Obviously, the introducing of the construction 
elements lead to the appearance the area of the magnetic field 
concentration around this elements. So the uniformity of the 
magnetic field distribution is deteriorate. 

The configuration of the support legs give the "magnetic loops". 
So the distribution of the magnetic field should be changed . Fig.7 
represent the distribution of the magnetic field along the line X=O for 
the "simplified" configuration (solid line) and for the "total" 
configuration. In that case we see the appearance of the induced 
magnetic field in the support legs. In the calorimeter support legs the 
value of the magnetic field is 0.58 Tesla. In the Toroid support legs 
the magnetic field near 0.1 Tesla. About 6.5% of the total magnetic 
flux is branch of from the toroid to the calorimeter support legs and 
near 1% - to the toroid support legs (Fig.8). At the same time the 
magnetic field is distributed such that the fringing field is decrease 
(Figs.9-1,2,) and the value of the magnetic field inside the toroid 
steel is increase slightly (Fig. I 0). 

The distribution of the magnetic field between the corner of 
the toroid is changed too. Fig.11 represent this distribution compare 
to the "simplified" configuration (solid line). 

The introducing of the construction elements lead to the non-
uniform distribution of the magnetic field such as the value of the 
magnetic field increase along the line X=O , and decrease significantly 
at the outer corner of the MBT (Fig.12). So the distribution of the 
magnetic field around the corner of the MBT is very non-uniform. At 
the same time the integral Bdl does not change significantly for any 
cases (Fig.13). So it is necessary to evaluate the value of the non-
uniformity of the magnetic field in the MBT and to check the 
influence of this non-uniformity on the particle penetration across 
the MBT. 
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