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d> Typical pole designs

The Cockcroft Institute
of Accelerator Sciance

and Technology

To compensate for the non-infinite pole, shims are added at the
pole edges. The area and shape of the shims determine the
amplitude of error harmonics which will be present.

Dipole: s

Quadrupole:

The designer optimises the pole
by ‘predicting’ the field
resulting from a given pole L

v and then adiusting it When high fields are present,
gem:ne Ly o JU _ g chamfer angles must be small, and
to give the required quality. tapering of poles may be necessary



4> Magnet geometry

QLo s il
Dipoles can be ‘C core’ ‘H core’ or “Window frame’
"C' Core:

Advantages:
/| (™

Easy access;

Classic design; (@

Disadvantages: ] \ 1]

Pole shims needed;
Asymmetric (small);
Less rigid; Shim

The ‘shim’ 1s a small, additional piece of fero-magnetic material added

on each side of the two poles — it compensates for the finite cut-off of
the pole, and 1s optimised to reduce the 6, 10, 14...... pole error

harmonics.







4> ‘Residual’ fields

Rl Bers e A B
Residual field - the flux density in a gap at I = 0;
Remnant field By - value of B at H = 0;

Coercive force H.. - negative value of field at B = 0;

[=0: JHds =0;
So: (H qeep) &+ (Hg,))g = 0:

Bgap - (HD)(-Hsteel)(}”‘;g);

B, = (1) H)We);
Where: X 1s path length in steel;

g 18 gap height.
Because of presence of gap, residual field |
determined by coercive force H. (A/m)
and not remnant flux density B (Tesla).




