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Field Calculation for the Coil C358A and Iron Design LBL13
Ramesh C. Gupta

July 10, 1987

In this note we present the magnetic field calculations
using the code POISSON for the coil gecmetry desinated as C358A
and the iron design designated as LBL3. The coil and iron design
are described by Morgan in more detail in Ref 1. This reference
also gives the results of the similar cilculations with the code
MDP. We would compare the results obtaiied by these two codes.
The POISSON calculations have been done in two ways. In first way,
we place the boundary of the geometry at 30 cm (boundary means
the place where either the Dirichlet or Neumann boundary
condition is to be applied). In the second way, we use the method
developed by Caspi, Helms, et al., where an special boundary
element is used which produces the results as if the boundary was
placed at infinite distance (See Ref 2).

In Fig 1, we show the model of this magnet on the code
POISSON. The coil is shown in more detail in Fig 2. The input to
AUTOMESH, which also gives various dimensions, 1is given in Figure
3. The results of the field computatios are given in Table 1. In
Table 2, we compare these results with those obtained by the code
MDP for the transfer function and for the sextupole harmonic.

In Fig 4 and Fig 5 we plot transfer function and the
sextupole harmonic with the current in zhe coil. As mentioned
before, the POISSON calculations have bzen done in two ways,
namely, namely with the special boundary element and with the
boundary at 30 cm. All our previous caculations for other
models have been done with the boundary being at 30 cm. We start
observing the difference in the two after 4000 Amps current and
this difference is found only in the transfer function and in the
sextupole harmonics (all other harmonics remain practically
unchanged). Though, obviosly, the special boundary element
results are more reliable, but the difference is not large enough
(upto the maximum operating field of 6.5 T) that our previous
conclusions about other models and other calculations need to be
altered significantly. It has been found that the special bound-
ary element method, on the average, takes 50% more CPU time for
such calculations.
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1. G. Morgan, "LBL - A Collar and Iron Design With Tapered Keys",
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2. S. Caspi, M. Helm, L.J. Laslett, "Incorporation of A Circular
Boundary Condition into the Program POISSON", LBL-17064, 2/84.
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SSC MAGNET : COIL C358A
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KSTR~1, I5TR=1 , KEND=89 , { FND=107

mx—so.,hmx-so.,am.,umm,moums

£Q X=20. ¥=0.%

PO X .,9—3o§,m*—z$

PO
FO X=30:,¥=0.
TREG=2 NPOINT=3, ICONT=1
¥STR=12.9913, m¢b=13 D58 va YSTR=0. , YEND=13.3363
L KEND=75 =1, 1END=92%

KSTR=7
FO %=12.9913,Y=b.
PO ¥=12.9913,¥=1,031%
FO X=13.296, =1, 031!
TOONT=, NPOINT=
12,9913, KSTR=1, KEND=73%

XSTR=0, ,
PO X=13,296,Y=1.031
PO X=2,159,¥=13, 160 ,NT-ZS

3 617 .’J.,YEND=13 1604, ISTR=85, LEND=91%
e 159,¥413.1604

o

¥=2.159, ¥=10. 16172
CONT=1, NFO
o) m{m=8 YSTR6. 0833, YEND=10.6172%
ggg 2. 15911(-10 6§72 ,NT=13
1o mQD=10 6172,15TR=1, LEND=73
12,9913, KSTR=1, KEND=743

xsm=o
PO X=0. ,Y—lO 61725
PO X=0.,¥=0.$

B0 X=12. 9913 ¥=0.$

I=5000A

s
=1 228? 'nm—%gg:’m—z X208 Yoo 525
4605, THETA=0. ,Nb=2, X6=5.08,Y0=9.535
=1, TREG=4 NPoiNr—s' :
YSTR. é xm)=h 0 1<s'm—57 KEND=64

65 9% mem=b.,xo=10 541 vo=g 842
+6528, THETA=90" ,NT=2 , X0=10, 541 vo=5
528, THETA=180 N'r=é,xo= .'LY(#

Ni=3'Yo=10.24
2,x6=1o.541,v6=5

X=5.3645,¥=1.178
X=3.3643' ¥=0. 50493
¥=6.1265, ¥=0.555
=6.1265, V=0, 3175%

¥=5.444, =-3§75$

=6.444,Y=0,

20 X005 5'342$

SREG TREG=6, XSTR-Q. 6XEND=3 993, KSTR=1, KEND=49
IQONT=1, Nrbm MATEIS LED=7

R0 X-1.0 -0 y=o.80$

PO R= THETA=0. 0, NT=1, IK=36, IL~1
£ R=3. 987' =

0 k2 993 TER~0.0 N’I‘-l TK=37, TI=1'

PO ¥=0. 9

—2°958
XSTR=0" (D=3,
EC XSTR oo 993émm—1 1 KEND=49

2 B I.E.‘ND=72$

95330, Y=

1.
1. 92140 ¥= 0.60180

Fig 3
7(69«?“»

S |

.62891
47536

62891
475’
.32
.« 16580
0.01010
=11 =

09
.34821
9

T
Q

]

¥STR=0.
YSTR=0,0000,
1.88575,¥= 0. 54195

= 1. 15,Y= . 7840

84
1
1
1.63190, Y=
i
1

85

934

..
28
DO
3845
PPN
T
’-‘!—‘oo
Q
or
W
1
Q

REG 12, NEOINT=13,CUR=
X= 2.11647,v= 0.71061%

PO X= 2.34720,¥= 0.77968
PO X= 2.29850, Y= 0.93478
PO X= 2.23335,¥= 1.08420
PO X= 2.15878,¥= 1.22978
PO X= 2.07488,Y= 1.37105
PO X= 1.98428,¥= 1.5091
PO X= 1.76554,¥= 1.40845
$PO X= 1.85339/¥= 1.27663
PO ¥= 1.93471,¥= 1.14162
3pO X= 2.00690,Y= 1.00243
PO X= 2.06983,¥= 0.859
§B0 X= 2.11647 ¥= 0.710
REG, TREG=13,NPOINT=13,CUR=
3P0 X= 2.34750,Y= 0.77968
3P0 ¥= 2.29850;¥= 0.93478
3P0 ¥= 2.23335,¥= 1.084
PO X= 2.15878,¥= 1.22978
PO X= 2.07488,Y= 1.3710
PO ¥= 1.98428,Y= 1.50910
PO X= 2.20301,¥= 1.60975
PO X= 2.29636,¥= 1.46548
PO X= 2.38284,¥= 1.317
PO X= 2.45980,¥= 1.1650
PO X= 2.52718,¥= 1.01014
DO X= 2.57792,¥= 0.848
PO X= 2.34720,Y= 0.77968
REG 14, NPOINT=13,CUR=
3P0 ¥= 2.57792,Y= 0.84854
FO X= 2.80865,Y= 0.91740
PO X= 2.75585,¥= 1.08550
4p0 X= 2.68625,Y= 1.24775
PO X= 2.60690,¥= 1.40605
PO X= 2.51785,¥= 1.55990
PO X= 2.42175,Y= 1.7104
FO X= 2.20301,Y= 1.60975
PO X= 2.29636,¥= 1.46548
PO X= 2.28284,Y= 1.31791
PO X= 2.45980, Y= 1.16508
PO X= 2.52718,¥= 1.01014
PO X= 2.57792,Y= 0.84854
REG, IREG=15 =11, CUR=
PO X= 1.48955,¥= 1.32160
PO X= 1.39475,¥= 1.43590
FO X= 1.28605,V= 1.53875
$P0 X= 1.17040,¥= 1.63460!
PO X= 1.04980, Y= 1.72550
PO X= 1.21953,¥= 1.89628
PO X= 1.34488,Y= 1.80053
FO X= 1.46515,Y= 1.69963
FO ¥= 1.57833)Y= 1.59172
PO X= 1.67745,¥= 1.47158!
3R X= 1.48955 4= 1,321
REG 16 =11, CUR=
2P0 X= 1.67745,Y= 1.47158
PO X= 1.86535,¥= 1.62215
PO X= 1.76190,¥= 1.74755
PO X= 1.64425,¥= 1.86063
PO X= 1.51935,¥= 1.96645
PO X= 1.38925,¥= 2.06705
£p0 ¥= 1.21953,y= 1.89628
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PO X= 2.32335,¥= 1.89415
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PO X= 2.16160,¥= 2.
PO X= 2.07480,¥= 2.
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PO X= 2.54212,Y= 2.01824
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PO X= 2.91655,¥= 1.92160
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PO X= 2.87891 Y= 1.46768
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PO X= 3.10948,Y= 1.56820
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PO X= 2.76090,¥= 2.14233
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PO ¥= 2.58835,Y= 2.35165
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Table 1.

The results of the field computations with special boundary element.

I B B/I b, b;_4 b;_4 b;_4 b{Q4 b1é4
(Amps) (T) (T/KA) 10 10 10 10 10 10
Inf mu - - 0.54  -0.09 0.01  0.01 0.07 -0.01
2500.0  2.603 1.041  -0.55  -0.09 0.01  0.01 0.07 -0.01
3000.0 3.124 1.041  -0.55  -0.09 0.01  0.01 0.07 -0.01
3500.0 3.644 1.041  -0.53  -0.09 0.01  0.01 0.07 -0.01
4000.0 4.160 1.040 -0.56 -0.10 0.01  0.01  0.07 -0.01
4500.0 4.670 1.038  -0.73 -0.11  0.01  0.01 0.08 -0.01
5000.0  5.168 1.034 -0.90 -0.13 0.01  0.01  0.08 -0.01
5500.0 5.649 1.027 -1.18  -0.13 0.01  0.01  0.08 -0.01
6000.0 6.111 1.019  -1.79 -0.13 0.01 0.01 0.08 -0.01
6500.0 6.559 1.009 -2.44  ~0.12 0.01  0.01  0.08 -0.01
7000.0 6.996 1.000  -3.02 -0.11  0.01  0.01  0.08 -0.01
7500.0 7.425 0.990  -3.53 -0.10 0.01  0.01  0.08 -0.01
8000.0  7.849 0.981  -3.97 -0.09 0.01  0.01  0.08 -0.01




Table 2. Comparison between the MDP and the POISSON results

<==== MDP =--> <====—————n POISSON ==m==mee——maam >

Boundary at 30cm. Boundary at Inf.
Ko e > Kemmmmm——ee e >
Current T.F. by T.F. by T.F. by
(Amps.)  (T/KA)  (107%)  (T/kA)  (107%)  (T/KA) _(107%)
Inf mu - - 1.0416 -0.54 1.0416 ~-0.54
320. 1.0389 -0.82 - - - -
2500. - - 1.0414 -0.55 1.0414 -0.55
3000. - - 1.0413 -0.55 1.0413 -0.55
3500. - - 1.0411 -0.53 1.0411 -0.53
4000. 1.0364 -1.03 1.0401 -Q»55 1.0400 -0.56
4500. 1.0339 -1.14 1.0377 -0.74 1.0377 -0.73
5000. 1.0303 =1.28 1.0334 -0.98 1.0336 =-0.90
5500. 1.0252 -1.52 1.0267 -1.27 1.0272 -1.18
6000. 1.0181 -1.99 1.0175 ~-2.04 1.0186 -1.79
6500. 1.0098 -2.64 1.0075 -2.83 1.0091 -2.44
7000. 1.0009 =-3.19 0.9973 -3.52 0.9995 -3.02
7500. 0.9918 -3.50 0.9873 -4.15 0.9900 -3.53

8000. 0.9835 -3.87 0.9779 -4.71 0.9812 =3.97




