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The following short note is intended to outline some
modifications in the POISSON group codes (either completed or
underway) at the Accelerator Development Branch, Brookhaven
National Laboratory. A more detailed and complete report will
be written at a later date when the other improvements under
consideration are incorporated. In writing this sketchy note,
it 1s presumed that the reader has some familiarity with the
POISSON Group codes.

In the program AUTOMESH, the modifications are made *to
allow the user to have a better control on the generation of the
mesh. This allows one to define several complex structures at a
number of places in a model. It is done by including few new
variables in the NAMELIST. These variables (XSTR, XEND, KSTR,
KEND, VY¥YSTR, YEND, LSTR, LEND) are (optionally) defined during
SREG for a region. The program computes, for this region, the
other required variables (XMAX, YMAX, KMAX, LMAX, DX, DY, etc.)
and the mesh i1s generated very conveniently. To 1ncrease the -
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power further, a region can be divided in a number of subregions
and the size of the grid (DX and DY) may be different in these
subregions. The above is important i1f the mesh density is to be
varied within a region. Finally, to have a full control on the
generation of the mesh, along with the physical coordinates one
can also provide the logical coordinates of a point 1in the
NAMELIST $PO. For example: $PO X=10., ¥Y=5., IXK=25, IL=20 will
override the logical coordinates computed by AUTOMESH and 1f the
two (computed and user assigned) are different, a warning is

issued.

A mesh generated with these means of the magnet model of
Fig 1 1is shown in Fig 2. It is a 2-in-1 magnet and the
magnitude of the current in the coils in the two apertures may,
in general, be different. The mesh of the coill structure is
shown in Fig 4 in an expanded scale. The mesh in the coil
regions is so dense that it could not be resolved in Fig 2. The
coil itself is shown in Fig 3. |

Along with these, a parallel approach is being developed in
which a user can input a number of pairs of physical and logical
coordinates - (¥X,K) and (Y¥,L). Then the whole space will be
divided in number of rectangular boxes having different mesh
densities, in general. These rectangular boxes are used only
internally to assign appropriate physical and logical
coordinates and will not be visiable in an actual mesh. To

explain it let us consider the following example

$XK PAIR=4$S

0.,1, 10.,21, 12.,23, 15.,25
SYL PAIR=3$

0.,1, 10.,21, 15.,26
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and then
SREG IREG=11,NPOINT=28%
SPO X=0.,Y=0.%

$PO X=15.,Y=15.%

The line will get the following DX and DY

(a) From (0.0, 0.0) to (10., 10.) : DX=.5, DY=.5
(b) From (10., 10.) to (12., 12.) : DX=1., DvY=1.
(c) From (12., 12.) to (15., 15.) : DX=1.5, Dv=1.

The above simple example illustrates how a region will have a
varing grid-size. However , in practice, one might prefer to
put each of those regions in a seperate Box which are not to be
overlaid by new regions within them. This approach has been
succesfully tested in the complex geometry such as of Fig 2, but
some work still remains to be done in terms of cieaning out the

source code and providing a better input specificaticns.

In the program POISSON, the modifications have been made to
improve the convergence and to allow the users to have access to
the intermediate results while the program execution 1is still
under progress. These modifications are important for those

problems which need several thousands of iterations to reach the

required convergence. In the old version of POISSON, the
overrelaxtion factor, CON(75), is optimized periodically upto
iteration No. 1600. In many cases it has been seen that it is

too high for the later stage of the solution. In many of those
cases, a reduction in the value of overrelaxtion factor seemed
to speed up the convergence. In some cases this reduction was
found even essential to stop the solution from diverging. To

partly overcome this problem a check has been introduced to
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"watch" and to try to improve the path to the reguired
convergerice. The watch becomes effective after iteration No.
2000 and performs the following coperations :

(a) Compares the present value of convergence %o that at
100 iterations Dbefore and if the solution 1s relatively
diverging by over 10% it reduces the wvalue of overrelaxation
factor by 10 to 20%. This watch is turned on at iteration No.
2000, 2100, 2200, etc.

(b) Compares the present value of convergence to that at
1000 iteration before and 1f the solution 1is relatively
diverging it switches off the overrelaxation by making CON(75) =
1. This watch is turned on at iteration No. 3000, 4000, 5000,
ete.

A Dbetter prescription for computing CON(75) may be
developed later, together with a value of overrelaxation factor
for iron points in the initial stages of the solution.

In the code POISSON, a facility has been introduced which
allows a user to have an access to the intermediate results
while the run (either in interactive mode or in batch mode) is
in progress for a better convergence. The program now opens a
new file, INTER.SAV, after every 1000 iterations and writes DUMP
Ne. 0 and DUMP No. 1 on that. The file INTER.SAV is identical
in structure to TAPE35,.DAT and, therefore, can be used just for
any purpose for which TAPE35.DAT is used. The file INTER.SAV is
closed after DUMP No. 1 is written - always DUMP No. 1 1s the
latest solution and DUMP No. 0 the original DUMP No. 0 of
TAPE35.DAT. This facility is also wuseful 1in the events of
computer breakdown; since 1instead of starting the POISSON
execution from the begining one can now start from DUMP No. 1

a4
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of INTER.SAV. An additional facility will soon be introduced
through which one will be able to change the values of CON()'s
during the run in progress. It will be done thrcugh a new file
INTER.INT which will be read and discarded after every 1000
iterations. It will be useful to those who are watching the
progress of solution and might like to change the course of the
run by changing the problem constants. The file INTER.INT will
be similar in structure to the input file wused to 1initiate a
normal POISSON execution.

Apart from those described above, several other
modifications have been incorporated, both in POISSON and in
AUTOMESH. They will be described in the complete report on a
later date. Some of these changes are the following:

1. New B~H tables for material 2 and 3 have been put 1in.

These tables are those which are commonly used at BNL.

2. Revision of a B-H tables now actually replaces the old
table and releases the space for a new table to be put in. In
the old version an old table would still occupy a space even
when it has been redefined.

3. Now one can compute the field harmonics at any point,
not Jjust at the origin. These harmonics are now computed in
prime units together with the units used in the old POISSON.

4, One can specify a hyperbolic arc in any gquadrant to
construct a boundary of a region.

Ut



Fig 1. The upper half of the magnet. This geometry should
be as close to the real structure as possible if a
good solution is to be expected from POISSON. It
is particularly important for the coil region.
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The coil geometry. The same coil geometry 1s used
in both apertures, however, the magnitude of the
current in the coils in the twe apertures may be
different.
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can not be seen clearly there.
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