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I ugraMjs SCMAG1. SCMAG2, SCMAC.3. and 
SCMAG4 arc a group of programs used to design 
and calculate the characteristics of conductor domi
nated superconducting dipole and quadrupole 
magnets. These magnets are used to bend and focus 
beams of high energy particles and are being used to 
design the superconducting magnets for the 1.B1. 
KSCAR accelerator.' 

A general description of the four programs is 
as follows: 
SCMAG1 - This program designs superconducting 
dipole and quadrupole coils. The program will 
design a coil with any desired two-dimensional multi-
pole structure which is consistent with the coil 
gcomerric constraints. After the two-dimensional 
design is complete, the program goes on to design 
coil ends which produce the desired infinite inte
grated field. The magnet coil configuration produced 
will have both the two-dimensional field and inte
grated field properties which arc desired. 

SCMAG2 - This program calculates the field 
related properties in a magnet with a given two-
dimensional field multipole structure and the inte
grated field multipole structure. A two-dimensional 
field plot inside the useful aperture is generated. The 
field is calculated along the inner coil boundary and 
the inner iron boundary. A point by point magnetic 
field and magnetic force plot is generated for points 
inside the magnet conductor. Other magnet param
eters such as the magnet inductance and the magnet 
stored energy7 are calculated. 

SCMAGJ - This program calculates the effect of 
various types of random tolerance errors on the 
field multipolc structure and the AB/B inside given 
aperture radii.2 The tolerance limits are applied to: 
1) individual conductors; 2) coil sectors; 3) coil 
parts; 4) the whole > oil with respect to the iron; 
and 5) errors in magnetic measuring coil placement. 
The sum of the first four types of errors is calculated 
and analyzed. 

SCMAG4 - This program calculates the two-
dimensional diamagnctic or residual field.3 Round 
superconducting filaments are assumed. The program 
considers the effect of multiple flux penetrations of 
the superconductor and the variable J c vs. I) charac
teristic oi a real tvpc two superconductor. The ef
fect of Mcissncr state behavior in tvpc two conduc
tors is also considered. The results of this calculation 
seem to agree with measured data, 

I'hc four programs can handle a number of 
two-dimension.il tnil configurations. These programs 

can be used to calcul or check nearly every two-
dimensional coil confit. ration now being used to 
generate dipole or quadrupole fields in conductor 
dominated magnet with infinite mu circular iron 
shields. The programs si re a common input 
format and use the same , oint generator to generate 
the points used in the computer calculation. The 
SCMAG1 and SCMAG2 programs permit a number 
of end types to be used. SCMAGJ and SC.MAG4 are 
two-dimensional programs only. 

Using the four programs one can design the t\ o-
dimensional and end structure of a dipole or quadru-
poie very quickly. The programs have been success
fully used to design dipole T .it the Institute fur 
Experimented Kernphysik, Ke- forschungszentrum 
Karlsruhe, W. Germany. Magneuc measurements on 
this magnet show good agreement with the computer 
programs.4 
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