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Symmetry rules in a quadrupole
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Shim b4n+1 a4n+1 b2(2n+1) a2(2n+1) b4n+3 a4n+3 b2(2n+2) a2(2n+2)

1 + b4n+1 + a4n+1 + b2(2n+1) + a2(2n+1) + b4n+3 + a4n+3 + b2(2n+2) + a2(2n+2)

2 + b4n+1 - a4n+1 + b2(2n+1) - a2(2n+1) + b4n+3 - a4n+3 + b2(2n+2) - a2(2n+2)

3 + a4n+1 - b4n+1 + b2(2n+1) + a2(2n+1) - a4n+3 + b4n+3 - b2(2n+2) - a2(2n+2)

4 - a4n+1 - b4n+1 + b2(2n+1) - a2(2n+1) + a4n+3 + b4n+3 - b2(2n+2) + a2(2n+2)

5 - b4n+1 - a4n+1 + b2(2n+1) + a2(2n+1) - b4n+3 - a4n+3 + b2(2n+2) + a2(2n+2)

6 - b4n+1 + a4n+1 + b2(2n+1) - a2(2n+1) - b4n+3 + a4n+3 + b2(2n+2) - a2(2n+2)

7 - a4n+1 + b4n+1 + b2(2n+1) + a2(2n+1) + a4n+3 - b4n+3 - b2(2n+2) - a2(2n+2)

8 + a4n+1 + b4n+1 + b2(2n+1) - a2(2n+1) - a4n+3 - b4n+3 - b2(2n+2) + a2(2n+2)

n = 1,5,9… n = 2,6,10… n = 3,7,11… n = 4,8,12…

▪ When we look at a magnet from the connection side with a 

shim in bladder 1, from the non-connection side the shim 

would be in slot 6

▪ Harmonics that change sign:

▪ b5, b9, …

▪ a6, a10, …

▪ b3, b7, …

▪ a4, a8, …

▪ Harmonics that do not change sign:

▪ a5, a9, …

▪ b6, b10, …

▪ a3, a7, …

▪ b4, b8, …



Cross check with ROXIE that the table is correct
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