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California. The views and opinions of authors expressed herein do not necessarily state or
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Traditionally, we have designed the cross-sections
of multipole magnets to make certain higher-order field
aberations exactly zero. For example, for a dipole with
three free variables - block angles, say - we can make
C3(sextupole), Cg(decapole), and Cy(14-pole) exactly zero.

This does not necessarily result in a magnet pro-
ducing the best field. (What we mean by "best field" is
not often well defined, which makes getting it, or know-.
ing we've got it when we have, a bit difficult. Neverthe-
less...). We could, in the above example, reduce Cg and
€11, in pr1nc1p1e,by letting C3, C5, and C; be slightly
non-zero, and we m1ght end up with a better magnet.

One systematic way of doing this is to minimize the
sum of the weighted squares of a specified number of higher
order multipoles. A scheme for doing that is developed in
this report. A basic subroutine (Mincoef) has been built
into several minicomputer programs. It is more complex,
and therefore slower, than the simple Newton's method pre-
viously used, but even on the disgustingly slow HP9845,
convergence takes perhaps 20 sec. for even a rather com-
plex design.

(Just before Christmas of ‘80 it came to my attention
that Palmer at BNL was doing this sort of thing, using an

optimizing program called MINUITL, and so I gave it a whack.

I later found that MINUITL is an obsolete, but still avail-
able, LBL program, and it was added to an LBL magnet design

program. MINUITL is a rather complex affair - the write-up

is a quarter inch thick. So far, experience with it has
not been very successful.) -
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3748 SUE Mincoef (AC#),Wf(#),Y(#),Bigy(*>,P,0, De]x(*) B(#),CC(%), D(*) Flag)
3750 MAT B=Z2ER

37€0 MAT C=ZER

37?78 FOR I=1 TO P

3788 FOR J=1 TO @

3798 CCJa=COJi+MECIY*ACT, J)*kElgU(I) Y(12)
38806 FOR k=1 TO @

3810 B(J,K3=RBCJ,K)+UFCII*ACT,KI%ACT, Iy

3820 _NEAT K

3838 NEXT J

3848 NEXT I

3856 IF @=1 THEN 3829

3860 CALL Simeq(E(*), C(*;,D(*) Delx(*ﬁ a@, Flag‘
3878 SUBEXIT

3888 Delxi(1)=C(13/BC(1,1>

38968 SUBEND

3920 SUER SimeqlA{#),C(*),D(%),%(#),0rder,Flag>

3938 O0OFTIOH BARSE 1 ) '

3940 RELIM H(DFder,Drder),tiﬂrder),D(Drder,urd;r),h(ﬂrder)
3958 Flap=o :

3968 IF DET(A»=8 THEHM Flag=l

3970 IF DETC¢R>=3 THEH SUBEKXIT

© - 3938 HMAT D=INV(A?

399@ MAT X=DiC
4809 SUBEHD
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