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EFFECT OF REDUCING CABLE INSULATICN ON HARMONIC
COEFFICIENTS IN 50 mm SSC MAGNETS

Enclosed are analytical calculations on modeling the effect of
insulation thickness on harmonics. On the inner coil, the cable size
was reduced by 3 mils and the wedge sizes were increased to keep the
poles fixed. The increase in wedge sizes were: 30 mils for wedge #1

( the largest wedge) and 15 mils each on the remaining two wedges.

The total change for the outer coil was 10 mils (10/26 mils

per cable) and again pole positions were kept fixed by increasing the
wedge size by this amount. Tables 1 and 2 show the harmonics for

the ideal and modified coil geometries. More detailed outputs and plots
of coil geometry for each case are also included. Note that table 2 is
only for the above effect on harmonics, and contributions from any
other manufacturing errors should be added to this.

I have alsc included the cable coordinates for both the original and
modified cross-sections. Each line in this table gives the coordinates
for the four corners of each cable in all four quadrants (SEG= cable #,
KA= quadrant). It should also be noted that for this run the thickness
of the midplane is unchanged (8 mils)

Akbar Mokhtarani

Distribution: 8. Delchamps, A. Devred, J. DiMarco, R. Gupta, R. Hanft,
T. Jaffery, W. Koska, M. Lamm, P. Mazur, M. Wake



Table 1.

Multipole coefficients (total).

Original cross section

n an b n an/bl bn/bl

1 0.000000000 52.227629081 0.000 10000.000
2 0.000000000 0.000000000 0.000 0.000
3 0.000000000 0.001207632 0.000 0.231
4 0.000000000 0.0000000090 0.000 0.000
5 0.000000000 0.000295969 0.000 0.057
6 0.000000000 0.0000000090 0.000 0.000
7 0.000000000 -0.000126138 0.000 -0.024
8 0.000000000 0.000000000 0.000 0.000
9 0.000000000 0.000211505 0.000 0.040

Table 2.
Multipole coefficients (total).
Reducing insulation by 60 and 10 mils on
inner and outer coils, respectively.
{(Shimmed the wedges, poles fixed)

n an b n an/bl bn/bl

1 0.000000000 52.214041186 0.600 10000.000
2 0.000000000 0.000000000 0.000 0.000
3 0.000000000 0.011196011 0.000 2,144
4 0.000000000 0.000000000 0.000 0.000
5 0.000000000 0.002210802 0.000 0.423
6 0.000000000 0.000000000 0.000 0.000
7 0.000000000 0.000206014 0.000 0.039
8 0.000000000 0.000000000 0.000 0.000
9 0.000000000 0.000356600 0.000 0.068
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5 em $SC magnet, new coil geometry, No

NSEGS =
RIRCN
RIRON
RREF
RREF
ROFF
ROFF
CURRENT
SEGMENT AREA
CDENSE
FACTOR
SEGMENT AREA
CDENSE
FACTOR

T T | R T Y [

45 SEGMENTS;

6.7820
2.6701
1.0000
0.3937
0.0000
0.0000
5.0000
0.0319
156.7836
2.4302
0.0249
200.5953
3.1092

DIPOLE SYMMETRY

CM
INCHES
CM
INCHES
CHM
INCHES

KAaMPS/TURN

SQINS

KAMPS/SQIN
KGAUSS*INCH

SQINS

KAMPS/SQIN
KGAUSS*RREF

comments for this run:
Reduced insulation

W
&1
()]
| O /T O 1 Y Y

WNHBWONFPFAWNFEBWNEBWNEBLWNEAWNDEAWNEBRWNDED WD R B WND =

4]

=

a
| O Y I

WVWOUOWLOUROPEEONNSN-IOOORANUNUNUE B R WWWWRNNNN =

10
10
10
10
11
11
11

-0.7850

0.0040
-0.0040
-0.0040

0.0040

0.0625
-0.0625
-0.0625

0.0625

0.1209
-0.1209
-0.1209

0.1209

0.1790
-0.1790
-0.1790

0.1790

0.2368
-0.2368
-0.2368

0.2368

0.2939
-0.2939
-0.2939

0.2939

0.3676
-0.3676
-0.3676

0.3676

0.4211
-0.4211
-0.4211

0.4211

0.4726
-0.4726
-0.4726

0.4726

0.5221
-0.5221
-0.5221

0.5221

0.5695
-0.5695
-0.5695

0.0040
-0.0040
-0.0040

0.0040

0.0732
-0.0732
-0.0732

0.0732

0.1423
-0.1423
-0.1423

0.1423

0.2110
-0.2110
-0.2110

0.2110

0.2794
-0.2794
-0.2794

0.2794

0.3472
-0.3472
-0.3472

0.3472

0.6468
~0.6468
-0.6468

0.6468

0.7051
-0.7081
-0.7091

0.7081

0.7693
=0.7693
-0.7693

0.7693

¢.8273
-0.8273
-0.8273

0.8273

0.8830
-0.8830
-0.8830

(-SNOWZ2E)
1.4740 0.0732
1.4740 ~0.0732
-1.4740 -0.0732
-1.4740 0.0732
1.4704 0.1424
1.4704 -0.1424
-1.4704 -0.1424
~1.4704 0.1424
1.4631 0.2114
1.4631 -0.2114
-1.4631 -0.2114
-1.4631 0.2114
1.4520 0.2801
1.4520 -0.2801
=-1.4520 -0.2801
-1.4520 0.2801
1.4371 10,3483
1.4371 -0,3483
-1.4371 -0.3483
-1.4371 0.3483
1.4184 0.4159
1.4184 -0.4159
~1.4184 -0.415%
-1.4184 0.4159
1.2902 0.7038
1.2902 -0.7038
-1.2902 -0.7038
-1.2902 0.70238
1.2571 0.7652
1.2571 -0.7652
-1.2571 -0.7652
-1.2571 0.7652
1.2209 0.8245
1.2209 -0.8245
-1.2209 -0.8245
=1.2209 0.8245
1.1815 0.8816
1.1815 -0.8816
-1,1815 -0.881¢
-1.1815 0.8816
1,1392 0.9364
1.1392 -0.9364
=1.1392 -0.9364

24~

0.5751
0.9751
~0.9751
-0.9751
0.9718
0.9718
-0.9718
-0.59718
0.9650
0.9650
-0.9650
-0.9650
0.9548
0.9548
-0.9548
-0.9548
0.9409
0.9409
-0.9408
-0.9409
0.9235
0.9235
-0.9235
-0.9235
0.8827
0.8827
~-0.8827
-0.8827
0.8558
0.8558
-0.8558
-0.8558
0.8260
0.8260
-0.82690
-0.8260
0.7933
0.7933
-0.7933
=0.7933
0.7577
0.7577
-0.7577

FEB-9

0.0626
~0.0626
-0.0626

0.0626

0.1211
-0.1211
-0.1211

0.1211

0.1794
-0.1794
-0.1794

0.1794

0.2375
-0.2375
~0.2375

0.2375

0.2951
-0.2951
-0.2951

0.2951

0,.3521
-0.3521
-0.3521

0.3521

0.4158
-0.4158
-0.4158

0.4158

0.4686
-0.4686
-0.4686

0.4686

0.5193
-0.5193
~0.5193

0.5193

0.5681
-0.5681
-0.5681

0.5681

0.6147
-0.6147
~0.6147
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SEG
SEG
SEG
SEG
SEG
SEG
SEG
SEG
SEG
SEG
SEG
SEG
SEG
SEG
SEG
SEG
SEG
SEG
SEG
SEG
SEG
SEG
SEG
SEG
SEG
SEG
SEG
SEG
SEG
SEG
SEG
SEG
SEG
SEG
SEG
SEG
SEG
SEG
SEG
SEG
SEG
SEG
SEG
SEG
SEG
SEG
SEG
SEG
SEG
SEG
SEG
SEG
SEG
SEG
SEG
SEG
SEG
SEG
SEG
SEG
SEG
SEG
SEG
SEG
SEG
SEG

| | T | O O

I 1 O O Y

o W B WRN B WM B WK R N WYl 0N B W RN G R i QR N B GO N B B L N b G B s WA i ) B

-0.7950
0.7577
0.7577

-0.7577

-0.7577
0.7195
0.7195

-0.7195

~-0.7195
0.6238
0.6238

-0.6238

-0.6238
0.5762
0.5762

-0.5762

-0.5762
0.5279
0.5279

-0.5279

-0.5279
0.4114
0.4114

-0.4114

-0.4114
0.3567
0.3567

-0.3567

-0.3567
0.3016
0.3016

-0.301¢6

-0.3016
1.4847
1.4847

-1.4847

-1.4847
1.4838
1.4838

-1.4838

-1.4838
1.4813
1.4813

-1.4813

-1.4813
1.4772
1.4772

-1.4772

-1.4772
1.4715
1.4715

-1.4715

-1.4715
1.4642
1.4642

-1.4642

-1.4642
1.4554
1.4554

-1.4554

-1.4554
1.4450
1.4450

-1,4450

-1.4450
1.,4330

0.5695
0.6147
-0.6147
~0.6147
0.6147
0.6590
-0.6590
-0.6590
0.6590
0.7532
-0.7532
-0.7532
0.7532
0.7874
-0.7874
-0.7874
0.7874
0.8206
-0.8206
~-0.8206
0.8206
0.8872
-0.8872
-0.8872
0.8872
0.9082
-0.9082
~0.9082
0.3082
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