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February 24, 1992 

EFFECT OF REDUCING CABLE INSULATION ON HARMONIC 
COEFFICIENTS IN 50 rtl1'I 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 fl 
( 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 also 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 f, 
KA= quadrant). It should also be noted that for this run the thickness 
of the midplane is unchanged (8 mils) 

Akbar Mokhtarani 

Distribution: S. Delchamps, A. Devred, J. Di}Iarco, R. Gupta, R. Hanft, 
T. Jaffery, W. Koska, M. Lamm, P. Mazur, M. Wake 



Table 1 . 
Multipole coefficients (total) • 

Original c r oss section 

n a n 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 0.000000000 0.000 0 . 000 
5 0 . 000000000 0 . 000295969 0.000 0 . 057 
6 0.000000000 0.000000000 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 insulati on by 60 and 10 mils on 
inner and outer coils, respectively. 

(Shimmed the wedges, poles fixed) 

n a n b n an/bl bn/bl 

1 0.000000000 52.214041186 0.000 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 



:>-
L 

-t--> 
ID 
E 
0 
ID 
O' 

---i 
.....-i 

0 
0 

---i 

~ 
c 
.....-i 

O' 
.....-i 

L 
0 

m 
• 

.......-4 

m 
• 

0 

....__._.___.__._..._L......L__.__._..L......lc.....J..._.__...J...._.L.....JL...l.---1..._l_..L....IL-1,_l__L...L_L...J--1.......L...J 0 

0 
m 

• 
.......-4 

m 
(\J 

• 
.......-4 

0 
0 

• 
~ 

m 
~ 

• 
0 

0 
m . 
0 

m 
(\J 

• 
0 

0 
0 . 
0 



:>-
L 

+..> 
ID 
E 
0 
© 
CT' 

---l 
....... 

( 0 
u 

-0 
© 
r-1 
(L 

...-4 

-0 
0 

L 

LD . 
~ 

LD 
• 

0 

......... _,__._...._ ........... _._--L..........._.L.....-L........L.......L--l--L-L......l--L....1-..1..-lL..l.-L....L...L_L...J--l.....LJC> 

• .._. 
C> 
0 

• 
~ 

m 
~ 

• 
0 

0 
LD 

• 
0 

m 
N 

• 
0 

0 
0 . 
0 



6 cm SSC lft9gn•t , n•w coll g•om.try, No (-SNOW2E) 18~FEB-9 89:48:38 

NSEGS • 
RIRON • 
RIRON • 
RREF • 
RREF :s 
ROFF • 
ROFF "' 

CURRENT • 
SEGMENT AREA "' 

CDENSE = 
FACTOR • 

SEGMENT AREA = 
CDENSE = 

FACTOR • 

46 SEGMENTS; 
8.782fl 
2 . 87"1 
1.ffff 
fl.3937 

DIPOLE SYMMETRY 
CM 

INCHES 
CM 

INCHES 
fl. eue 
11.eeee 
6.ffff 
11.e319 

168 . 7838 
2.-4302 
e.llJ2"49 

2H.6963 
3. UJ92 

CM 
INCHES 

KAMPS/TURN 
SQ INS 

KAMPS/SQIN 
KGAUSS•INCH 

SQ INS 
KAMPS/SQIN 

KGAUSS•RREF 

--------------------------------------------------comment• for thi• run: 
orlgln•I geometry 

--------------------------------------------------Multlpol• coefficient• for lnn•r and o uter coll• 
higher coefflc lenta (n)l) •r• in 18••-"4 

pol• •(ln) b(ln) a(out) b(out) 

1 e.00u0ee 22 . -4-493844 e.e0"80"9 29.7782-4-47 
2 e • """""' " • "8""000 e . 00"8000 e . 08008"8 
3 e.11Je80e00 -e . 2828305 8.0880808 8 . 2832381 
4 e . 8""""08 e . 0808008 0 . ee08008 " • 0909009 
5 e.e00u00 e . 0153110 e.8000000 -0 . e16e1s1 

•(ln)/bl 

" • """"""e 

" . """"""' " • """0""8 
" . 080080" 
" • """0""" 

e e . eeeee88 8 . ff&ee80 e.00000u e.080ff08 " . """"" 1 e.eeeeffe -0.0880-462 0.00eee09 -e . 080e01e " • fJ00080fJ 
" . 0800809 

0. """""" 

8 0.eeee0ee e.e0e00ff 0 . 000e000 8.0e0ee09 
9 e.eeee08e 0 .8081122 e.e0e00ee 8.e000393 
Multipol• coefficient• (tot•I). Skew, Normal, rat i o• 

1 8.eee000eee 52.221629e81 e.00e 1eeee.088 
2 e.eeeeeeeee e.00eeeee0e 0.ee0 0.000 
3 8.09eeeeee0 8.081287632 8.000 e.231 
,. e.e0ee00eee 8.ffeeeees0 e.ee0 e.00e 
6 e.eeeeeeeee e.808296989 e.000 8.067 
e e.00ff0e009 8.eee000000 e.00e e.000 
1 0.00""""""" -0.000126130 0.000 -0.024 
8 0.""0eee000 e.eeeee0800 0.000 0 . 000 
9 8.980088898 9.888211606 0.000 8 . 0-40 

RREF 
units cm BOTH AIR IRON RATIO 

x = 0 . ""8 0.008 62 . 227629S81 39 . 667296473 12.68eaaa6e8 1eeee. eee 

x"" 0.1"" e . 108 62.227641187 39.66713799-4 12.6605e3193 l ""80 • ""2 
x = 0 . 2ff e .2u 62.227677862 39.666666117 12.661811736 1 ""80 • ""9 
x = ". 3ff " . 300 62 . 2277-40087 39.666881486 12.661868602 lff80. 021 
x = 0. 4"" 0 • 489 62 . 227829601 39.66-4786763 12.663042738 1"880.038 
x = 8 . 6ff 0 • 6"" 62.227948342 39.663386677 12.66-4662686 10880 • 061 
x;;;; 8. 608 0 • 608 62.228099863 39.661683373 12.666418481 1"808. 090 
x = 0. 700 8. 700 62.228289236 39.669687376 12.668601861 lff80.126 
x = e.888 8.809 62 . 228626613 39.667409668 12 .671116067 10""". 172 
x • •.9H 11.gee 52 . 228826469 39,66 .. 96966 .. 12.673966896 UJeee. 229 
x. l."81 1.HI 52.2292188'49 39. 662189271 12 .677117778 H8H.30"4 
x :II 1 • 100 1 • 1"" 62 . 229763682 39.6-49166880 12.688697682 10088 • 4 07 
x = 1.280 1.2"" 62.23861-4677 39.6-46123-419 12.68-4391168 10000.662 
x = 1 . 300 1 • 3"0 62.231631760 39.6-43138-426 12.688-49333-4 lff00.766 
x :II 1. 400 1 . -409 62.23330-4636 39.6-40-406723 12 . 692898911 10001. 001 
x = 1. 600 1 • 600 62.236828436 39.638226269 12.697602167 lff01.678 
x = 1 . 600 1 • 6"8 62.239628088 39.637031132 12 . 782696966 1H02.297 
x = 1. 7El0 1. 70e 62.2<46300479 39.637-423768 12 . 787878712 10003.384 
x = 1 . 808 1. 8ff 62.263666266 39 . 640231806 12 . 713-43-4"469 10e9 .... 986 

b(ln)/bl 

-4298 . 3732473 
e • """eee 

-64.""82516 
" . e0ff880 
2 . 9316998 
8 • fl0"8"80 

-0.8086483 
0 . """"08 
fl.9329717 

DIFF 
8 . 0ff 
8 . 082 
0.""9 
0 , 821 
0.938 
0.081 
0 . 090 
0.126 
9,112 
e.2:ze 
e.311-4 
0. -407 
0.662 
0.766 
1.987 
1.67e 
2.297 
3 . 38-4 
4.986 

a(out.)/bl b(out)/bl 

". 00"""" 67fll . 8287627 

" . """""" e . """""" fl • ee00eee 6-4 . 231-4762 
" . ffff 808 " . ffff 808 
II ' 8""""88 -2 . 87<493"6 
II • flfl80""8 . " . 8"""""" " • 9e00eee -8 . 0166033 
" . '"'""""0 " . 0008008 
" • 8088088 8.8876249 



- , .. 
x .. 1 • 988 1 • gfJfJ 62.286832483 39.6-48689893 12.719282789 1H97.316 7.316 
x = 2 .eee 2 .111101211 62.283287441 39.667913681 12.726363881211 19011111.863 19.863 
x :a 2.lfJl!ll 2.18" 62 . 397889488 39.678189984 12.731899611113 18916.387 16.387 
x = 2 • 299 2 • 211119 62.342179714 39.893879833 12.738291981 11111921 . 931 21.931 
x z 2 . 3H 2.3H 62.389268211117 39.8-44138823 12.746119684 11111931111 . 947 31111.947 
x = 2 . 478 2.478 62.617934827 39.78fJfJ849819 12.767849887 1H66.686 66.685 



6 cm SSC m•gnet, new coil geometry, No 

NSEGS • 
RIRON = 
RIRON = 
RREF .. 
RREF = 
ROFF = 
ROFF • 

CURRENT • 
SEGMENT AREA "' 

CDENSE • 
FACTOR = 

SEGMENT AREA = 
CDENSE ,. 

FACTOR • 

46 SEGMENTS; 
6.782" 
2 . 67"1 

DIPOLE SYMMETRY 
CM 

INCHES 

1. """" ,, . 3937 

". """" fJ.fJ001!1 

6. """" "·"319 
166.7836 

2.43fJ2 
e. S2-49 

280 . 6963 
3.111!192 

CM 
INCHES 

CM 
INCHES 

KAMPS/TURN 
SQINS 

KAMPS/SQIN 
KGAUSS•INCH 

SQ INS 
KAMPS/SQIN 

KGAUSS•RREF 

comment• for thle run: 
run on c••• 9 

(-SNOW2E) 13-FEB-9 14:17:27 

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
case: 9 Reduced Insulation, ehims on wedges, pol•• fiKed 

error• 1e .1e mlls 
•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
Multlpole coefficients for tnner •nd outer coi le 
higher coefficient• (n)l) ere in 10••-"4 

pol• •(in) b(ln) •(out) b(out) a(in)/bl b( i n)/bl •(out)/bl 

1 ''U!J0000"0 22. -4-4-40617 ". 000"·""" 29.7699896 " . llllll00"0" -4298. 4706296 e . 000"000 
2 ". e0000ell!I e. 0e""""" " . 0000e00 0 • ""llle"llllll " • 000"00121 " • """e""" " • 000'"'"" 
3 ". 000000" -0. 27"-4662 0 • e000e00 0 . 2816622 " . """"""" -61.7976967 •• 00000"" 
... ". eee0000 ". 000000121 " . ""Ille""" " . """"""" ".Ille""""" ".""""'Ille" " • ee00ee0 
6 " . """"""" fJ.01719-47 " . ""'""'"'" -0 .0149839 " . "'""''""' 3.2931197 " • eeooeee 
6 

e . """"""" 
,, • 0ee0ee" 0. 0000000 " • 000"000 

e. """"'"'" 
e. 00011!1000 " • e0ee0ee 

7 ". fJ000000 0.""82669 0 • 0ee0000 -flJ. 0000809 " • 0"""""" e.0611246 " • 00008'!J0 
8 " • ee""""" " . """"""" " . '"'"'""'"' ". 000ee011J " . """"""" ". fJ00""8e ". """0""" 
9 e.ee0eee0 e.ee03166 e • """"""e " • 0G!J00411 8. llJHflG!Jfll ". H"4237 •. """fl""'" Multlpol• co•ffici•nt• (tot•I) . Skew, Norm•I, ratio• 

1 e.e12100121001210 62.21-4"'41186 e.0ee 1""""·""" 
2 ". 811100011000 "."""""""fl"' e. 000 0.eee 
3 11.1 • 800000008 e.911196911 ". """ 2 .14-4 
... 111.eee0ee""8 " • """""0011.10 ". """ ". """ 6 IJ .1110e"OOG!Jflllll e.e02211802 ". 001 e.423 
6 " . ""ee""""" 0. eee"""""" 0. 90" 

0. """ 7 " • 00e00e00e ". S0"2"6"1"4 e. 0e0 ". 039 
8 0 • 000000""" " • ""0e00e0s 0. """ 

0. 0210 
9 e. He1100eee 11!1. """366800 e.eee 111."68 

RREF 
unit• cm BOTH AIR IRON RATIO DIFF 

x :a " · """ 8.808 62. 2140'41186 39.664871el86 12.669170101 10000. 00S e .000 x .. e. 100 ".1"" 62.21-4163368 39.66 .. 813796 12.669339673 lllllll00.021 ,.,,e21 
x = 111. 200 " • 2"8 62 . 214-492678 39.65464-4798 12.6698'47780 1000" • 986 ". "86 x .. " • 3"" ". 30e 62.216086909 39.664372817 12.66069'4'1191 10e00 .196 111.196 x. 111 • 408 e. -480 62 . 216890222 39. 66'4fl1276"4 12. 661877468 100011.1.364 11.1.36'4 x • " . 500 ., • 6"" 62.216982976 89.663686666 12 .663396"18 lff00.663 8.668 x • e • 6H 1J. 611.19 62.218373872 39.663124816 12.6662-49e67 10ee0. 8311 e.838 x :z 0 . 1"" e.100 62 . 22el1928 .. 0 39.662869763 12 .667-43311.187 10001 .161 l.161 
x :: " • 80121 " • 800 62.222226011 39.6622802'41 12.6699'46770 10001. 668 1.668 x :: " • 900 0 • 90e 62.224823-462 39.662el39601 12.672783961 lel002.066 2.066 
x = 1 • 000 1 • 00e 62.228ell"613 39.662086668 12.6769-44066 10ee2.e16 2.676 x :z 1 • 1 fJ0 1. 1'!19 62.231964666 39.662632477 12.679422el88 1ee03. 431 3 . 431 
x • 1,2H 1.200 62.23689623el 39.663682698 12.683213632 lel0el4.377 4 .377 x ,. 1. 3110 i. 3ee 62. 2 .. 3180000 39.666866162 12.687313848 100"6. 681 6.681 
x = 1. 4111" l. 40" 62.26129223-4 39.66967"76 .. 12.&91111<tae le1007 .13'4 7 .13'4 

b(out)/bl 

6701 . 6294706 

". """"""" 63.9"18 .. 96 
" . 000"eee 

-2.8697083 
11.e000eee 

-0.0116689 
" • 0e00000 
0.0078721 



c- ..--., 

x = 1 • 600 1. 600 62.26191e2s4 39.666491433 12.696418861 101i!J09.168 9.168 
X a 1. 8"" 1 • 800 62.276963867 39,674661998 12. 7"1"411869 10011.869 11.869 
X a 1. 700 1. 700 62.294711i!J702 39.688020678 12.706690024 1""16.460 16.-460 
x = 1.800 1.80" 62.319828613 39.607682113 12.712246400 10020.261!J 28.260 
x :z 1. 90121 1. 900 62.363626616 39.636461946 12.718073670 1121026.714 26. 71"4 
x :z 2.s00 2.see 62.398672-468 39.67"4511J8362 12.72"4164111J6 10036.360 36.360 
x = 2 .100 2 .100 62.-468966697 39.728447115 12.730609683 10046,91i!J6 46.906 
x = 2 • 200 2 • 200 62.63906-4260 39.801962673 12.737101688 1011J62.2"48 62.248 
x = 2.300 2.300 62.64-4889649 39.900968322 12.743931226 10082.618 82.616 
x = 2.-478 2."478 62.92132830"4 40.164662600 12.766666703 U1136.469 136.-459 



5 cm SSC magnet, new coil geometry, No (-SNOW2E) 24-FEB-9 15:18:26 

NSEGS • 45 SEGMENTS; DIPOLE SYMMETRY 
RIRON = 6.7820 CM 
RIRON • 2.6701 INCHES 
RREF .. 1. 0000 CM 
RREF - 0 . 3937 INCHES 
ROFF = 0.0000 CM 
ROFF = 0.0000 INCHES 

CURRENT = 5 . 0000 KAMPS/TURN 
SEGMENT AREA "'" 0.0319 SQINS 

CD EN SE - 156.7836 KAMPS/SQIN 
FACTOR = 2.4302 KGAUSS*INCH 

SEGMENT AREA = 0.0249 SQ INS 
CD EN SE = 200.5953 KAMPS/SQIN 

FACTOR = 3.1092 KGAUSS*RREF 

--------------------------------------------------
comments for this run : 

Reduced insulation 
--------------------------------------------------

Original (unperturbed) coil cross section 
--------------------------------------------------

KA, SEG = 1 1 0 . 9757 0.0040 1.4747 0.0040 1. 4740 0.0732 0 . 9751 0.0626 
KA, SEG = 2 1 0.9757 -0.0040 1.4747 -0.0040 1. 4740 -0.0732 0.9751 -0.0626 
KA, SEG = 3 1 -0 .9757 -0.0040 -1.4747 -0.0040 -1. 4740 -0.0732 -0.9751 -0.0626 
KA, SEG = 4 1 -0.9757 0.0040 -1.4747 0.0040 -1. 4740 0.0732 -0.9751 0.0626 
KA, SEG = 1 2 0.9737 0.0625 1. 4726 0.0732 1.4704 0.1424 0. 9718 0 . 1211 
KA, SEG"" 2 2 0.9737 -0.0625 1.4726 -0.0732 1.4704 -0.1424 0 . 9718 -0 . 1211 
KA, SEG - 3 2 -0.9737 -0.0625 -1. 4726 -0.0732 -1.4704 - 0.1424 -0 . 9718 -0 . 1211 
KA, SEG = 4 2 -0.9737 0.0625 -1. 4726 0.0732 -1.4704 0.1424 -0.9718 0.1211 
KA, SEG = 1 3 0.9682 0.1209 1. 4667 0.1423 1. 4631 0. 2114 0.9650 0.1794 
KA, SEG = 2 3 0.9682 -0 . 1209 1. 4667 -0.1423 1.4631 -0 . 2114 0.9650 -0 . 1794 
KA, SEG = 3 3 -0.9682 -0.1209 -1. 4667 -0.1423 -1.4631 -0. 2114 -0.9650 -0.1794 
KA, SEG = 4 3 -0.9682 0.1209 -1. 4667 0.1423 -1. 4631 0 .2114 -0 . 9650 0.1794 
KA, SEG = 1 4 0.9591 0.1790 1. 4571 0.2110 1. 4520 0.2801 0.9548 0.2375 
KA, SEG = 2 4 0.9591 -0.1790 1. 4571 -0.2110 1. 4520 -0.2801 0.9548 -0.2375 
KA, SEG = 3 4 -0 . 9591 -0.1790 -1. 4571 -0 .2110 -1. 4520 -0.2801 -0.9548 -0 .2375 
KA, SEG = 4 4 -0.9591 0.1790 -1 . 4571 0.2110 -1.4520 0.2801 -0 . 9548 0.2375 
KA, SEG = 1 5 0.9465 0.2368 1.4437 0.2794 1.4371 0.3483 0.9409 0.2951 
KA, SEG = 2 5 0.9465 -0.2368 1. 4437 -0.2794 1. 4371 -0.3483 0 . 9409 -0.2951 
KA, SEG = 3 5 -0.9465 -0.2368 -1.4437 -0 . 2794 -1 . 4371 -0.3483 -0 . 9409 -0.2951 
KA, SEG = 4 5 -0.9465 0.2368 -1. 4437 0.2794 -1 .4371 0.3483 -0 . 9409 0.2951 
KA, SEG = 1 6 0.9304 0.2939 1. 4266 0. 3472 1. 4184 0.4159 0 . 9235 0.3521 
KA, SEG = 2 6 0.9304 -0.2939 1. 4266 -0.3472 1.41 84 - 0.4159 0.9235 -0.3521 
KA, SEG = 3 6 -0.9304 -0.2939 -1. 4266 -0.3472 -1.4184 -0.4159 -0 .9235 -0.3521 
KA, SEG = 4 6 -0 . 9304 0 . 2939 -1. 4266 0.3472 -1.4184 0. 4159 -0 .9235 0 . 3521 
KA, SEG = 1 7 0.9160 0.3676 1. 3296 0.6468 1.2902 0.7038 0 . 8827 0.4158 
KA, SEG = 2 7 0.9160 -0.3676 1. 3296 -0.6468 1.2902 -0 . 7038 0.8827 -0.4158 
KA, SEG = 3 7 -0.9160 -0.3676 -1. 3296 -0.6468 -1.2902 -0.7038 -0.8827 -0.4158 
KA, SEG = 4 7 -0.9160 0.3676 -1. 3296 0.6468 -1.2902 0 . 7038 -0.8827 0 . 4158 
KA, SEG = 1 8 0.8901 0 . 4211 1.2977 0.'7091 1.2571 0.7652 0.8558 0.4686 
KA, SEG = 2 8 0.8901 -0. 4211 1.2977 -0.7091 1.2571 -0.7652 0 . 8558 -0.4686 
KA, SEG = 3 8 -0.8901 -0. 4211 -1. 2977 -0.7091 -1.2571 -0 .7652 -0.8558 -0.4686 
KA, SEG = 4 8 -0 .8901 0.4211 -L 2977 0.7091 -1.2571 0.7652 -0 .8558 0.4686 
KA, SEG '"" 1 9 0.8613 0.4726 1.2626 0 . 7693 1.2209 0.8245 0.8260 0 . 5193 
KA, SEG = 2 9 0.8613 -0.4726 1.2626 -0. 7693 1.2209 -0.8245 0 . 8260 -0.5193 
KA, SEG = 3 9 -0.8613 -o. 4726 -1.2626 -0 . 7693 -1.2209 -0. 8245 -0 . 8260 -0.5193 
KA, SEG == 4 9 -0.8613 0 . 4726 -1.2626 0.7693 -1. 2209 0.8245 -0.8260 0. 5193 
KA, SEG ... 1 10 0 . 8296 0 . 5221 1.2244 0.8273 1.1815 0.8816 0.7933 0 . 5681 
KA, SEG = 2 10 0 . 8296 -0 . 5221 1. 2244 -0. 8273 1.1815 -0.8816 0 . 7933 -0.5681 
KA, SEG "" 3 10 -0.8296 -0.5221 -1. 2244 -0 . 8273 -1.1815 -0.8816 -0.7933 -0.5681 
KA, SEG"" 4 10 -0.8296 0.5221 -1.2244 0.8273 -1.1815 0.8816 -0 .7933 0 . 5681 
KA, SEG = 1 11 0.7950 0.5695 1.1833 0.8830 1.1392 0.9364 0.7577 0 . 6147 
KA, SEG = 2 11 0.7950 -0.5695 l.1833 -o. 8830 1.1392 -0 . 9364 0 . 7577 -0.6147 
KA, SEG ... 3 11 -0.7950 -0.5695 -1.1833 -0. 8830 -1.1392 -0 .9364 -0.7577 -o. 6147 



KA, SEG • 4 11 -0.7950 0.5695 -1.1833 0 . 8830 -1.1392 0.9364 -0 . 7577 0.6147 
KA, SEG • 1 12 0.7577 0.6147 1.1392 0 . 9364 1. 0940 0.9889 0. 7195 0.6590 
KA, SEG - 2 12 0. 7577 -0.6147 1.1392 -0.9364 1. 0940 -0.9889 o. 7195 -0.6590 
KA, SEG"" 3 12 -0.7577 -o. 6147 -1.1392 -0.9364 -1.0940 -0.9889 -o . 7195 -0.6590 
KA, SEG z:: 4 12 -0.7577 0.6147 -1.1392 0.9364 -1.0940 0.9889 -0 . 7195 0.6590 
KA, SEG = 1 13 0. 7195 0.6590 1. 0940 0.9889 1. 0477 1.0403 0.6803 0. 7026 
KA, SEG .. 2 13 0.7195 -0.6590 1 . 0940 -0.9889 1. 0477 -1.0403 0.6803 -0.7026 
KA, SEG :::: 3 13 -0.7195 -0.6590 -1. 0940 -0 . 9889 -1. 0477 -1. 0403 -0 . 6803 -0.7026 
KA, SEG • 4 13 -o. 7195 0.6590 -1. 0940 0.9889 -1. 0477 1. 0403 -0.6803 0.7026 
KA, SEG = 1 14 0.6238 0.7532 0 . 9193 1.1553 0.8631 1.1957 0.5762 0.7874 
KA, SEG = 2 14 0.6238 -0.7532 0.9193 -1.1553 0.8631 -1.1957 0.5762 -0.7874 
KA, SEG = 3 14 -0.6238 -0.7532 -0.9193 -1.1553 -0.8631 -1.1957 -0.5762 -0.7874 
KA, SEG - 4 14 -0.6238 0.7532 -0.9193 1.1553 -0.8631 1.1957 -0.5762 0.7874 
KA, SEG - 1 15 0.5762 0.7874 0.8631 1.1957 0.8060 1.2349 0.5279 0.8206 
KA, SEG .. 2 15 0.5762 -0.7874 0.8631 -1.1957 0.8060 -1.2349 0.5279 -0.8206 
KA, SEG = 3 15 -0.5762 -0.7874 -0.8631 -1.1957 -0.8060 -1.2349 -0.5279 -0.8206 
KA, SEG = 4 15 -0.5'762 0.7874 -0.8631 1.1957 -0.8060 1.2349 - 0 . 5279 0.8206 
KA, SEG = 1 16 0 . 5279 0.8206 0 . 8060 1.2349 0.7481 1.2729 0 . 4789 0.8527 
KA, SEG = 2 16 0.52'79 -0.8206 0.8060 -1. 2349 0.7481 -1.2729 0 . 4789 -0.8527 
KA, SEG = 3 16 -0.5279 - 0 . 8206 -0 . 8060 -1.2349 -0 . 7481 -1.2729 -0.4789 -0.8527 
KA, SEG = 4 16 -0.5279 0.8206 -0 . 8060 1.2349 -0.7481 1.2729 -0 . 4789 0.8527 
KA, SEG = 1 17 0. 4114 0. 8872 0 . 5949 1. 3513 0.5302 1. 3'761 0 . 3567 0.9082 
KA, SEG = 2 1 '7 0. 4114 -0.8872 0 . 5949 -1. 3513 0 . 5302 -1. 3761 0.3567 -0 . 9082 
KA, SEG = 3 1 '7 -0. 4114 -0.8872 -0 . 5949 -1.3513 -0.5302 -1.3761 -0.3567 -0.9082 
KA, SEG = 4 17 -0. 4114 0.8872 -0 . 5949 1.3513 - 0.5302 1.3761 -0.3567 0.9082 
KA, SEG ... 1 18 0.3567 0.9082 0.5302 1. 3761 0.4650 1.3994 0.3016 0.9279 
KA, SEG = 2 18 0.3567 -0.9082 0 . 5302 -1. 3761 0.4650 -1.3994 0.3016 -0.9279 
KA, SEG ""' 3 18 -0.3567 -0.9082 -0 . 5302 -l.3'761 -0.4650 -1.3994 -0.3016 -0.9279 
KA, SEG = 4 18 -0.3567 0.9082 -0.5302 1. 3761 -0.4650 1 . 3994 -0.3016 0.9279 
KA, SEG = 1 19 0.3016 0.9279 0.4650 1.3994 0.3994 1.4214 0.2460 0.9465 
KA, SEG - 2 19 0.3016 -0.9279 0.4650 -1.3994 0.3994 -1 . 4214 0.2460 -0.9465 
KA, SEG = 3 19 -0.3016 -0.9279 -0.4650 -1.3994 -0.3994 -1. 4214 -0 . 2460 -0.9465 
KA, SEG = 4 19 -0.3016 0.9279 -0.4650 1.3994 -0.3994 1.4214 -0.2460 0.9465 
KA, SEG = 1 20 1. 4847 0.0040 1. 9583 0.0040 1.9578 0.0607 1. 4843 0.0525 
KA, SEG = 2 20 1.4847 -0 . 0040 1. 9583 -0.0040 1. 9578 -0.0607 1. 4843 -0.0525 
KA, SEG = 3 20 -1. 4847 -0.0040 - 1. 9583 -0.0040 -1.9578 -0 . 0607 -1. 4843 -0.0525 
KA, SEG = 4 20 -1. 4847 0 . 0040 -1. 9583 0.0040 -1.9578 0 . 0607 -1 . 4843 0.0525 
KA , SEG - 1 21 1. 4838 0.0525 1.9573 0 . 0607 1.9558 0 . 1175 1.4825 0.1010 
KA , SEG "" 2 21 1. 4838 -0.0525 1. 9573 -0.0607 1.9558 -0 .1175 1. 4825 -0 . 1010 
KA, SEG - 3 21 -1. 4838 - 0.0525 -1.9573 -0 . 0607 -1. 9558 -0 .1175 -1. 4825 -0.1010 
KA, SEG = 4 21 -1.4838 0 . 0525 -1.9573 0.0607 -1.9558 0 . 1175 -1. 4825 0.1010 
KA, SEG = 1 22 1. 4813 0.1010 1 . 9546 0 .1174 1.9521 0 . 1741 1. 4792 0.1494 
KA, SEG = 2 22 1. 4813 -0 . 1010 1. 9546 -0 . 1174 1.9521 -0 . 1741 1. 4792 -0.1494 
KA, SEG = 3 22 -1. 4813 -0 . 1010 -1. 9546 -0.1174 -1.9521 -0.1741 -1.4792 -0.1494 
KA, SEG = 4 22 -1. 4813 0.1010 -1. 9546 0 .1174 -1. 9521 0 . 1741 -1. 4792 0.1494 
KA, SEG ., 1 23 1. 4772 0.1493 1.9501 0.1740 1. 9467 0.2306 1.4742 0.1978 
KA, SEG = 2 23 1. 4772 -0.1493 1. 9501 -0.1740 1. 9467 -0 . 2306 1.4742 -0.1978 
KA, SEG • 3 23 -1. 4772 -0.1493 -1. 9501 -0.1740 -1. 9467 -0.2306 -1. 4742 -0.1978 
KA, SEG • 4 23 -1. 4772 0 .1493 -1. 9501 0.1740 -1. 9467 0.2306 - 1.4742 0.1978 
KA, SEG = 1 24 1. 4715 0.1976 1. 9440 0.2305 1.9395 0.2870 1. 4677 0.2459 
KA, SEG = 2 24 1. 4715 -0.1976 1. 9440 -0.2305 1. 9395 -0.2870 1. 4677 -0.2459 
KA, SEG = 3 24 -1. 4715 -0.1976 -1. 9440 -0.2305 -1. 9395 -0.2870 -1. 4677 -0.2459 
KA , SEG - 4 24 -1.4715 0.1976 -1. 9440 0.2305 -1. 9395 0 .2870 -1. 4677 0.2459 
KA, SEG ,.. 1 25 1. 4642 0 . 2456 1 .9361 0.2867 1.9307 0.3432 1. 4596 0 .2939 
KA, SEG - 2 25 1. 4642 -0.2456 1 . 9361 -0.2867 1.9307 -0 .3432 1.4596 -0.2939 
KA, SEG = 3 25 -1. 4642 -0.2456 -1 . 9361 -0.2867 -1.9307 -0 .3432 -1 . 4596 -0 . 2939 
KA, SEG = 4 25 -1. 4642 0 .2456 -1.9361 0.2867 -1.9307 0.3432 -1.4596 0 .2939 
KA, SEG = 1 26 1. 4554 0.2935 1. 9265 0 . 3428 1.9201 0 . 3992 1. 4499 0.3417 
KA, SEG = 2 26 1.4554 -0.2935 1 . 9265 -0.3428 1. 9201 -0.3992 1. 4499 - 0.3417 
KA, SEG - 3 26 -1. 4554 -0.2935 -1. 9265 -0.3428 -1.9201 -0 .3992 -1. 4499 -0.3417 
KA, SEG = 4 26 -1.4554 0.2935 - 1. 9265 0.3428 -1 . 9201 0 . 3992 -1. 4499 0.3417 
KA, SEG = 1 27 1.4450 0 . 3411 1. 9151 0.3985 1. 9077 0.4548 1. 4387 0.3892 
KA, SEG = 2 27 1.4450 -0 . 3411 1 . 9151 -0.3985 1.9077 -0 . 4548 1. 4387 -0.3892 
KA, SEG - 3 27 -1. 4450 -0.3411 -1. 9151 -0.3985 -1. 9077 -0.4548 -1. 4387 -0.3892 
KA, SEG = 4 27 -1. 4450 0. 3411 -1. 9151 0.3985 -1. 9077 0.4548 -1. 4387 0.3892 
KA, SEG = 1 28 1.4330 0.3884 1. 9020 0.4540 1.8937 0.5101 1.4259 0.4364 



KA, SEG = 2 28 1. 4330 -0 . 3884 l. 9020 - 0 . 4540 1. 8937 -0.5101 1.4259 -0.4364 
KA, SEG .. 3 28 -1. 4330 -0.3884 -1.9020 -0 . 4540 -1.8937 -0.5101 -1. 4259 -0.4364 
KA, SEG = 4 28 -1. 4330 0.3884 -1. 9020 0.4540 -1. 8937 0 . 5101 -1. 4259 0.4364 
KA, SEG .. 1 29 1. 4194 0.4354 1. 8873 0.5091 1 . 8779 0.5651 1. 4115 0.4832 
KA, SEG = 2 29 1. 4194 -0.4354 1. 8873 -0.5091 1. 8779 -0.5651 1.4115 -0 . 4832 
KA, SEG .. 3 29 -1. 4194 -0.4354 -1. 8873 -0.5091 -1. 8779 -0 . 5651 -1.4115 -0 . 4832 
KA, SEG '"" 4 29 -1. 4194 0.4354 -1 . 8873 0.5091 -1. 8779 0.5651 -1.4115 0.4832 
KA, SEG - 1 30 1 . 4043 0.4820 1.8708 0.5638 1. 8605 0.6196 1 . 3955 0.5297 
KA, SEG = 2 30 1 . 4043 -0.4820 1. 8708 -0.5638 1.8605 -0.6196 1. 3955 -0.5297 
KA, SEG .. 3 30 -1.4043 -0 . 4820 -1. 8708 -0 . 5638 -1.8605 -0.6196 -1.3955 -0.5297 
KA, SEG = 4 30 -1. 4043 0.4820 -1. 8708 0.5638 -1.8605 0.6196 -1.3955 0.5297 
KA, SEG = 1 31 1. 3798 0 . 5516 1. 8133 0.7424 1. 7900 0.7941 1.3599 0.5959 
KA, SEG = 2 31 1. 3798 -0.5516 1. 8133 -0.7424 1. 7900 -0.7941 1.3599 -0.5959 
KA, SEG = 3 31 -1.3798 -0 . 5516 -1.8133 -0.7424 -1. 7900 -0.7941 -1.3599 -0.5959 
KA, SEG = 4 31 -1. 3798 0.5516 -1. 8133 0.7424 -1. 7900 0.7941 -1.3599 0.5959 
KA, SEG - 1 32 1.3604 0.5961 1.7905 0 . 7944 1. 7663 0.8457 1 . 3397 0.6400 
KA, SEG = 2 32 1. 3604 -0 . 5961 1.7905 -0.7944 1. 7663 -0 . 8457 1. 3397 -0.6400 
KA, SEG - 3 32 -1. 3604 -0.5961 -1.7905 -0.7944 -1. 7663 -0.8457 -1. 3397 -0 . 6400 
KA, SEG - 4 32 -1 . 3604 0 . 5961 -1.7905 0 . 7944 -1. 7663 0.8457 -1 . 3397 0.6400 
KA, SEG = 1 33 1.3397 0.6400 1. 7663 0.8457 1. 7412 0.8966 1.3182 0.6835 
KA, SEG = 2 33 1.3397 -0.6400 1. 7663 -0.8457 1. 7412 -0.8966 1.3182 -0.6835 
KA, SEG = 3 33 -1. 3397 -0 . 6400 -1. 7663 -0 . 8457 - 1. 7412 -0.8966 -1. 3182 -0.6835 
KA, SEG = 4 33 -1. 3397 0.6400 -1. 7663 0.8457 -1.7412 0.8966 -1.3182 0.6835 
KA, SEG = 1 34 1.3181 0.6834 1. 7410 0 . 8965 1. 7151 0.9469 1. 2959 0. 7266 
KA, SEG '"" 2 34 1.3181 -0.6834 1. 7410 -0 . 8965 1. 7151 -0 . 9469 1.2959 -o. 7266 
KA, SEG = 3 34 -1.3181 -0 . 6834 -1. 7410 - 0 . 8965 -1. 7151 -0.9469 -1.2959 -0. 7266 
KA, SEG = 4 34 -1.3181 0 . 6834 -1. 7410 0 . 8965 -1. 7151 0.9469 -1.2959 0. 7266 
KA, SEG = 1 35 1. 2950 0. 7261 1. 7142 0 . 9465 1. 6874 0.9965 1. 2721 0 . 7689 
KA, SEG - 2 35 1.2950 -0. 7261 1. 7142 -0 . 9465 1. 6874 -0.9965 1.2721 -0 . 7689 
KA, SEG = 3 35 -1.2950 -0. 7261 -1. 7142 -0.9465 - 1. 6874 -0.9965 -1.2721 -0.7689 
KA, SEG = 4 35 -1.2950 0. 7261 -1. 7142 0.9465 -1. 6874 0.9965 -1.2721 0. 7689 
KA, SEG =- 1 36 1. 2706 0 . 7681 1.6859 0.9957 1 . 6582 1. 04 52 1. 2469 0.8104 
KA, SEG .. 2 36 1. 2706 -0 . 7681 1.6859 -0 . 9957 1.6582 -1. 0452 1. 2469 -0 . 8104 
KA, SEG = 3 36 -1.2706 -0.7681 -1.6859 -0 . 9957 -1. 6582 -1. 0452 - 1. 2469 -0 . 8104 
KA, SEG .. 4 36 -1.2706 o . 1681 -1. 6859 0 . 9957 -1.6582 1.0452 - 1. 2469 0.8104 
KA, SEG - 1 37 1. 2448 0 . 8092 1.6561 1. 0440 1. 6275 1. 0931 1. 2204 0 . 8511 
KA, SEG = 2 37 1. 2448 -0 . 8092 1.6561 -1. 0440 1.6275 -1. 0931 1.2204 -0 . 8511 
KA, SEG • 3 37 -1.2448 -0.8092 -1. 6561 -1. 0440 -1. 6275 -1.0931 -1 . 2204 -0. 8511 
KA, SEG -= 4 37 -1.2448 0. 8092 -1. 6561 1. 0440 - 1. 6275 1. 0931 -1. 2204 0.8511 
KA, SEG = 1 38 1.2177 0.8495 1. 6248 1. 0914 1.5954 1.140 0 1.1925 0.8910 
KA, SEG = 2 38 1. 2177 -0 . 8495 1. 6248 -1. 0914 1. 5954 -1.1400 1.1925 -0.8910 
KA, SEG ... 3 38 -1. 2177 -o. 8495 -1. 6248 -1 . 0914 -1. 595 4 -1.1400 -1. 1 925 - 0 . 8910 
KA, SEG = 4 38 -1. 2177 0. 8495 -1. 6248 1. 0914 -1. 5954 1.1400 -1.1925 0.8910 
KA, SEG = 1 39 1.1892 0.8889 1.5921 1 . 1379 1. 5618 1.1859 1.1633 0 . 9300 
KA, SEG - 2 39 1.1892 -0.8889 1 . 5921 -1.1379 1. 5618 -1.1859 1 .1633 -0 . 9300 
KA, SEG = 3 39 - 1. 1892 -0 . 8889 -1. 5921 -1.1379 -1.561 8 -1.1859 -1.1633 -0.9300 
KA, SEG • 4 39 -1.1892 0.8889 -1.5921 1.1379 -1.5618 1.1859 -1.1633 0.9300 
KA, SEG = 1 40 1.1594 0 . 9274 1. 5579 1.1834 1. 52 68 1.2309 1 .1328 0.9680 
KA, SEG = 2 40 1.1594 -0 . 9274 1.5579 -1.1834 1. 5268 -1.2309 1 .1328 - 0 . 9680 
KA, SEG = 3 40 -1.1594 -0 . 9274 -1.5579 -1.1834 - 1. 5268 -1.2309 -1.1328 -0.9680 
KA, SEG • 4 40 -1.1594 0. 9274 -1. 5579 1.1834 - 1. 5268 1.2309 -1.1328 0. 9680 
KA, SEG - 1 41 1.1283 0 . 9650 l. 5223 1.2278 1. 4904 1. 2748 1.1010 1. 0052 
KA, SEG = 2 41 1.1283 -0 . 9650 1.5223 -1.2278 1. 4904 -1.2748 1.1010 -1.0052 
KA, SEG = 3 41 -1.1283 -0.9650 -1.5223 -1. 2278 -1.4904 -1. 2748 -1.1010 -1 . 0052 
KA, SEG = 4 41 -1.1283 0. 9650 -1. 5223 1.2278 -1. 4904 1. 2748 -1.1010 1. 0052 
KA, SEG = 1 42 1.0959 1.0016 1. 4853 1.2713 1.4526 1.3176 1. 0680 1 .0413 
KA, SEG = 2 42 1 . 0959 -1. 0016 1.4853 -1. 2713 1. 4526 -1. 3176 1. 0680 -1. 0413 
KA, SEG = 3 42 -1. 0959 -1. 0016 -1. 4853 -1.2713 -1. 4526 -1. 3176 -1. 0680 -1. 0413 
KA, SEG - 4 42 -1. 0959 1. 0016 -1. 4853 1.2713 -1. 4526 1. 3176 -1. 0680 1. 0413 
KA, SEG - 1 43 1. 0623 1.0372 1. 4470 1.3136 1.4134 1.3594 1.0337 1. 0764 
KA, SEG = 2 43 1.0623 -1.0372 1.4470 -1.3136 1. 4134 -1.3594 1.0337 -1. 0764 
KA, SEG = 3 43 -1.0623 -1. 0372 -1. 4470 -1.3136 -1.4134 -1.3594 -1. 0337 -1. 0764 
KA, SEG = 4 43 -1. 0623 1. 0372 -1.4470 1. 3136 -1. 4134 1.3594 -1. 0337 1. 0764 
KA, SEG = 1 44 1. 0275 1. 0717 1.4072 1.3547 1. 3729 1 .3999 0.9981 1 .1104 
KA, SEG =- 2 44 1 . 0275 -1. 0717 1.4072 -1.3547 1. 3729 -1.3999 0.9981 - 1 .1104 
KA, SEG = 3 44 -1. 0275 -1.0717 -1.4072 -1.3547 -1. 3729 -1.3999 -0.9981 -1.1104 



KA, SEG • 4 44 -1.0275 1. 0717 -1. 4072 1. 3547 -1. 3729 1. 3999 -0.9981 1.1104 
KA, SEG • 1 45 0.9914 1.1052 1. 3662 1. 3947 1. 3311 1.4393 0.9614 1.1433 
KA, SEG = 2 45 0.9914 -1.1052 1.3662 -1. 3947 1.3311 -1. 4393 0. 9614 -1.1433 
KA, SEG ... 3 45 -0.9914 -1.1052 -1. 3662 -1. 3947 -1. 3311 -1.4393 -0.9614 -1.1433 
KA, SEG = 4 45 -0.9914 1.1052 -1.3662 1. 3947 -1. 3311 1. 4393 -0.9614 1.1433 

-------------------------------
Modified coil cross section 

-------------------------------KA, SEG • 1 1 0.9757 0.0040 1. 4747 0.0040 1. 4741 0.0703 0.9753 0 .0596 
KA, SEG • 2 1 0.9757 -0.0040 1.4747 -0.0040 1. 4741 -0 .0703 0.9753 -0.0596 
KA, SEG = 3 1 -0.9757 -0 .0040 -1. 4747 -0.0040 -1. 4741 -0.0703 -0.9753 -0.0596 
KA, SEG "' 4 1 -0.9757 0.0040 -1.4747 0.0040 -1. 4741 0.0703 -0.9753 0.0596 
KA, SEG = 1 2 0.9739 0.0596 1. 4728 0.0702 1. 4710 0.1365 0.9725 0.1152 
KA, SEG • 2 2 0.9739 -0.0596 1.4728 -0.0702 1. 4710 -0.1365 0.9725 -o .1152 
KA, SEG .. 3 2 -0.9739 -0.0596 -1. 4728 -0.0702 -1. 4710 -0.1365 -0.9725 -0 .1152 
KA, SEG"" 4 2 -0.9739 0.0596 -1. 4728 0.0702 -1. 4710 0.1365 -0.9725 0 .1152 
KA, SEG = 1 3 0.9689 0 .1150 1. 4673 0.1363 1.4643 0.2025 0.9666 0.1706 
KA, SEG = 2 3 0.9689 -0 .1150 1.4673 -0.1363 1. 4643 -0.2025 0.9666 -0.1706 
KA, SEG = 3 3 -0.9689 -0.1150 -1. 4673 -0.1363 -1.4643 -0.2025 -o. 9666 -0.1706 
KA, SEG • 4 3 -0.9689 0.1150 -1. 4673 0.1363 -1.4643 0 . 2025 -0.9666 0.1706 
KA, SEG • 1 4 0.9607 0.1702 1. 4584 0.2021 1.4542 0 . 2683 0.9576 0.2258 
KA, SEG • 2 4 0.9607 -0.1702 1. 4584 -0.2021 1.4542 -0 . 2683 0.9576 -0.2258 
KA, SEG = 3 4 -0.9607 -0.1702 -1. 4584 -0.2021 -1. 4542 -0 . 2683 -0.9576 -0 .2258 
KA, SEG = 4 4 -0.9607 0.1702 -1.4584 0.2021 -1.4542 0.2683 -0.9576 0.2258 
KA, SEG ,. 1 5 0.9494 0.2251 1. 4460 0.2676 1.4405 0.3337 0.9453 0.2808 
KA, SEG -= 2 5 0.9494 -0.2251 1. 4460 -0.2676 1. 4405 -0.3337 0.9453 -0 . 2808 
KA, SEG z:: 3 5 -0.9494 -0.2251 -1. 4460 -0.2676 -1. 4405 -0.3337 -0 . 9453 -0 . 2808 
KA, SEG = 4 5 -0.9494 0.2251 -1. 4460 0.2676 -1. 4405 0.3337 -0 .9453 0.2808 
KA, SEG = 1 6 0.9348 0.2796 1. 4300 0.3326 1. 4234 0.3987 0.9297 0.3353 
KA, SEG • 2 6 0.9348 -0.2796 1. 4300 -0.3326 1. 4234 -0.3987 0.9297 -0 .3353 
KA, SEG • 3 6 -0.9348 -0.2796 -1. 4300 -0.3326 -1. 4234 -0 .3987 -0.9297 -0.3353 
KA, SEG = 4 6 -0.9348 0.2796 -1.4300 0.3326 -1. 4234 0.3987 -0.9297 0.3353 
KA, SEG = 1 7 0. 9118 0. 3778 1. 3247 0.6567 1. 2863 0. 7108 0.8792 0.4231 
KA, SEG = 2 7 0. 9118 -o . 3778 1.3247 -0.6567 1. 2863 -o. 7108 0.8792 -0.4231 
KA, SEG = 3 7 -0.9118 -o. 3778 -1. 3247 -0.6567 -1. 2863 -0. 7108 -0 . 8792 -0.4231 
KA, SEG = 4 7 -0.9118 0.3778 -1. 3247 0.6567 -1.2863 0. 7108 -0.8792 0.4231 
KA, SEG = 1 8 0.8867 0.4283 1. 2938 0. 7161 1.2545 0.7695 0.8534 0.4730 
KA, SEG = 2 8 0.8867 -0.4283 1.2938 -0. 7161 1.2545 -0.7695 0 . 8534 -0.4730 
KA, SEG =- 3 8 -0.8867 -0.4283 -1.2938 -0 . 7161 -1.2545 -0.7695 -0.8534 -0.4730 
KA, SEG = 4 8 -0.8867 0.4283 -1.2938 0. 7161 -1.2545 0 . 7695 -0.8534 0.4730 
KA, SEG = 1 9 0.8589 0.4770 1.2600 0. 7736 1.2197 0.8262 0.8249 0.5211 
KA, SEG = 2 9 0.8589 -0.4770 1.2600 -0.7736 1. 2197 -0 . 8262 0.8249 -o. 5211 
KA, SEG = 3 9 -0.8589 -0.4770 -1.2600 -0.7736 -1.2197 -0 . 8262 -0.8249 -0.5211 
KA, SEG = 4 9 -0.8589 0.4770 -1. 2600 0. 7736 -1.2197 0 . 8262 -0.8249 0. 5211 
KA, SEG = 1 10 0.8285 0.5239 1.2233 0.8290 1.1821 0 . 8808 0.7938 0.5673 
KA, SEG = 2 10 0.8285 -0 . 5239 1 . 2233 -0.8290 1.1821 -0.8808 0.7938 -0.5673 
KA, SEG • 3 10 -0.8285 -0.52 39 -1.2233 -0.8290 -1.1821 -0 .8808 -0.7938 -0.5673 
KA, SEG = 4 10 -0.8285 0.5239 -1. 2233 0.8290 -1.1821 0.8808 -0. 7938 0.5673 
KA, SEG = 1 11 0.7956 0.5687 1.1838 0.8823 1.141 7 0.9334 0.7602 0. 6116 
KA, SEG = 2 11 0.7956 -0.5687 1.1838 -0 .8823 1.1417 -0.9334 0.7602 -o . 6116 
KA, SEG = 3 11 -0.7956 -0.5687 -1.1838 -0.8823 -1.1417 -0.9334 -0 .7602 -o. 6116 
KA, SEG • 4 11 -0.7956 0.5687 -1.1838 0.8823 -1.1417 0.9334 -0.7602 0. 6116 
KA, SEG = 1 12 0.7602 0. 6116 l.i417 0.9334 1. 0986 0.9837 0. 7242 0.6539 
KA, SEG = 2 12 0.7602 -0. 6116 1.1417 -0.9334 1.0986 -0.9837 0.7242 -0.6539 
KA, SEG = 3 12 -0.7602 -0. 6116 -1.1417 -0.9334 -1. 0986 -0 .9837 -0. 7242 -0.6539 
KA, SEG - 4 12 -0.7602 0. 6116 -1.1417 0.9334 -1.0986 0.9837 -0.7242 0.6539 
KA, SEG • 1 13 0 . 7241 0.6539 1.0986 0.9837 1.0546 1. 0333 0.6874 0.6956 
KA, SEG = 2 13 0.7241 -0.6539 1. 0986 .-o. 9837 1.0546 -1. 0333 0.6874 -0.6956 
KA, SEG = 3 13 -0 . 7241 -0.6539 -1 .0986 -0 . 9837 -1. 0546 -1. 0333 -0 . 6874 -0.6956 
KA, SEG = 4 13 -0 .7241 0.6539 -1. 0986 0 . 9837 -1. 0546 1.0333 - 0.6874 0.6956 
KA, SEG .. 1 14 0 . 6204 0.7560 0 . 9160 1 . 1580 0.8620 1.1965 0.5751 0.7882 
KA, SEG = 2 14 0.6204 -0.7560 0. 9160 -1.1580 0.8620 -1.1965 0.5751 -0 .7882 
KA, SEG - 3 14 -0.6204 -0.7560 -0.9160 -1.1580 -0.8620 -1.1965 -0.5751 -0.7882 
KA, SEG - 4 14 -0.6204 0.7560 -0.9160 1.1580 -0 .8620 1.1965 -0.5751 0.7882 
KA, SEG = 1 15 0.5751 0.7882 0.8620 1.1965 0.8074 1.2340 0.5293 0.8197 
KA, SEG = 2 15 0.5751 -0.7882 0.8620 -1.1965 0.8074 -1.2340 0.5293 -0.8197 



KA, SEG = 3 15 -0.5751 -0.7882 -0.8620 -1.1965 -0.8074 -1. 2340 -0.5293 -0.8197 
KA, SEG 4 15 -0.5751 0.7882 -0.8620 1.1965 -0.8074 1.2340 -0.5293 0.8197 
KA, SEG 1 16 0.5293 0.8197 0.8074 1. 2340 0.7521 1.2705 0.4830 0.8504 
KA, SEG 2 16 0.5293 -0.8197 0.8074 -1. 2340 0.7521 -1.2705 0.4830 -0.8504 
KA, SEG = 3 16 -0.5293 -0.8197 -0.8074 -1.2340 -0.7521 -1.2705 -0.4830 -0.8504 
KA, SEG 4 16 -0.5293 0.8197 -0.8074 1. 2340 -0.7521 1.2705 -0.4830 0.8504 
KA, SEG 1 17 0.4028 0.8912 0.5862 1.3551 0.5241 1.3784 0.3506 0.9105 
KA, SEG 2 17 0.4028 -0.8912 0.5862 -1.3551 0 .5241 -1.3784 0.3506 -0. 9105 
KA, SEG = 3 17 -0.4028 -0.8912 -0.5862 -1.3551 -0.5241 -1. 3784 -0.3506 -0. 9105 
KA, SEG = 4 17 -0.4028 0.8912 -0.5862 1.3551 -0.5241 1.3784 -0.3506 0. 9105 
KA, SEG = 1 18 0.3506 0.9105 0.5241 1. 3784 0.4617 1.4005 0.2982 0.9290 
KA, SEG = 2 18 0.3506 -0.9105 0.5241 -1. 3784 0.4617 -1.4005 0.2982 -0.9290 
KA, SEG = 3 18 -0.3506 -0.9105 -0.5241 -1. 3784 -0.4617 -1.4005 -0.2982 -0.9290 
KA, SEG 4 18 -0.3506 0. 9105 -0.5241 1. 3784 -0.4617 1. 4005 -0.2982 0.9290 
KA, SEG 1 19 0.2982 0.9290 0.4617 1. 4005 0.3989 1.4215 0.2455 0.9467 
KA, SEG 2 19 0.2982 -0.9290 0.4617 -1. 4005 0.3989 -1.4215 0.2455 -0.9467 
KA, SEG 3 19 -0.2982 -0.9290 -0.4617 -1. 4005 -0.3989 -1. 4215 -0.2455 -0.9467 
KA, SEG 4 19 -0.2982 0.9290 -0.4617 1. 4005 -0.3989 1.4215 -0.2455 0.9467 
KA, SEG 1 20 1.4847 0.0040 1. 9583 0.0040 1. 9578 0.0604 1. 4843 0.0521 
KA, SEG 2 20 1.4847 -0.0040 1.9583 -0.0040 1. 9578 -0.0604 1. 4843 -0.0521 
KA, SEG 3 20 -1. 4847 -0. 0040 -1. 9583 -0.0040 -1. 9578 -0.0604 -1.4843 -0.0521 
KA, SEG 4 20 -1.4847 0.0040 -1. 9583 0.0040 -1. 9578 0.0604 -1. 4843 0.0521 
KA, SEG 1 21 1.4838 0.0521 1.9573 0.0604 1.9559 0 .1167 1. 4826 0.1002 
KA, SEG 2 21 1. 4 838 -0. 0521 1. 9573 -0.0604 1.9559 -0 .1167 1. 4826 -0.1002 
KA, SEG 3 21 -1.4838 -0.0521 -1. 9573 -0.0604 -1.9559 -o .1167 -1.4826 -0.1002 
KA, SEG 4 21 -1.4838 0.0521 -1. 9573 0.0604 -1.9559 0 .1167 -1.4826 0.1002 
KA, SEG 1 22 1. 4813 0.1002 1. 9546 0 .1167 1.9522 0.1730 1.4793 0.1483 
KA, SEG = 2 22 1. 4813 -o .1002 1. 9546 -o .1167 1.9522 -0.1730 1.4793 -0.1483 
KA, SEG = 3 22 -1.4813 -0.1002 -1. 9546 -o .1167 -1.9522 -0.1730 -1.4793 -0.1483 
KA, SEG = 4 22 -1.4813 0.1002 -1. 9546 0 .1167 -1.9522 0.1730 -1.4793 0.1483 
KA, SEG = 1 23 1.4773 0.1482 1.9502 0 .1729 1. 9469 0.2291 1. 4744 0.1962 
KA, SEG = 2 23 1.4773 -0.1482 1.9502 -0.1729 1. 9469 -0.2291 1.4744 -0.1962 
KA, SEG = 3 23 -1.4773 -0.1482 -1.9502 -0.1729 -1. 9469 -0.2291 -1. 4744 -0.1962 
KA, SEG = 4 23 -1. 4773 0.1482 -1.9502 0 .1729 -1. 9469 0.2291 -1.4744 0.1962 
KA, SEG = 1 24 1.4717 0.1961 1. 9442 0.2289 1.9398 0.2851 1.4680 0.2441 
KA, SEG = 2 24 1.4717 -0.1961 1.9442 -0.2289 1.9398 -0.2851 1.4680 -0.2441 
KA, SEG = 3 24 -1.4717 -0.1961 -1. 9442 -0.2289 -1.9398 -0.2851 -1.4680 -0.2441 
KA, SEG 4 24 -1.4717 0.1961 -1.9442 0.2289 -1. 9398 0.2851 -1. 4680 0.2441 
KA, SEG l 25 1. 4646 0.2437 1. 9364 0.2848 1. 9311 0.3410 1.4601 0.2917 
KA, SEG 2 25 1.4646 -0.2437 1. 9364 -0.2848 1. 9311 -0.3410 1. 4601 -0.2917 
KA, SEG 3 25 -1.4646 -0.2437 -1. 9364 -0.2848 -1. 9311 -0.3410 -1.4601 -0.2917 
KA, SEG 4 25 -1. 4646 0.2437 -1.9364 0.2848 -1. 9311 0. 3410 -1.4601 0.2917 
KA, SEG 1 26 1. 4559 0.2912 1. 9269 0.3405 1. 9206 0.3965 1.4505 0.3391 
KA, SEG 2 26 1.4559 -0.2912 1. 9269 -0.3405 1. 9206 -0.3965 1. 4505 -0.3391 
KA, SEG 3 26 -1.4559 -0.2912 -1. 9269 -0.3405 -1. 9206 -0.3965 -1. 4505 -0.3391 
KA, SEG 4 26 -1.4559 0.2912 -1. 9269 0.3405 -1. 9206 0.3965 -1.4505 0.3391 
KA, SEG 1 27 1. 4456 0.3385 1.9157 0.3959 1.9084 0.4518 1. 4395 0.3862 
KA, SEG 2 27 1. 4456 -0. 3385 1.9157 -0.3959 1.9084 -0.4518 1. 4395 -0.3862 
KA,' SEG 3 27 -1. 4456 -0. 3385 -1. 9157 -0.3959 -1. 9084 -0.4518 -1. 4395 -0.3862 
KA, SEG 4 27 -1.4456 0.3385 -1. 9157 0.3959 -1. 9084 0.4518 -1. 4395 0.3862 
KA, SEG 1 28 1.4338 0.3855 1. 9028 0.4510 1. 8946 0.5068 1. 4269 0.4331 
KA, SEG 2 28 1.4338 -0.3855 1. 9028 -0.4510 1. 8946 -0.5068 1. 4269 -0.4331 
KA, SEG 3 28 -1.4338 -0.3855 -1. 9028 -0.4510 -1. 8946 -0.5068 -1. 4269 -0.4331 
KA, SEG 4 28 -1.4338 0.3855 -1. 9028 0.4510 -1. 8946 0.5068 -1. 4269 0.4331 
KA, SEG = 1 29 1.4204 0.4321 1. 8882 0.5058 1.8'790 0.5614 1.4127 0.4796 
KA, SEG = 2 29 1.4204 -0.4321 1. 8882 -0.5058 1. 8790 -0.5614 1.4127 -0.4796 
KA, SEG 3 29 -1.4204 -0.4321 -1. 8882 -0.5058 -1. 8790 -0.5614 -1. 4127 -0.4796 
KA, SEG 4 29 -1.4204 0.4321 -1. 8882 0.5058 -1. 8790 0.5614 -1. 4127 0.4796 
KA, SEG 1 30 1.4055 0.4784 1. 8719 0.5602 1. 8618 0.615'7 1. 3970 0.5258 
KA, SEG 2 30 1. 4055 -o. 4 784 1. 8719 -0.5602 1. 8618 -0.6157 1.3970 -0.5258 
KA, SEG 3 30 -1.4055 -0.4784 -1. 8719 -0.5602 -1. 8618 -0.6157 -1. 3970 -0.5258 
KA, SEG 4 30 -1.4055 0.4784 -1. 8719 0.5602 -1. 8618 0.6157 -1. 3970 0.5258 
KA, SEG 1 31 1.3779 0.5563 1. 8114 0.7470 1. 7881 0.7984 1. 3580 0.6001 
KA, SEG 2 31 1. 3779 -0. 5563 1. 8114 -0.7470 1. '7881 -0.7984 1.3580 -0.6001 
KA, SEG 3 31 -1.3779 -0.5563 -1. 8114 -0.7470 -1. 7881 -0.7984 -1. 3580 -0.6001 
KA, SEG 4 31 -1. 3779 0.5563 -1. 8114 0.'7470 -1. 7881 0.7984 -1. 3580 0.6001 



KA, SEG '"' 1 32 1.3585 0.6003 1. 7886 0 . 7986 1. 7645 0 . 8495 1.3379 0.6438 
KA, SEG • 2 32 1. 3585 -0.6003 1. 7886 -0 . 7986 1.7645 -0.8495 1.3379 -0.6438 
KA, SEG = 3 32 -1. 3585 -0.6003 -1. 7886 -0.7986 -1. 7645 -0 . 8495 -1. 3379 -0.6438 
KA, SEG • 4 32 -1. 3585 0.6003 -1.7886 0.7986 -1. 7645 0.8495 -1. 3379 0.6438 
KA, SEG = 1 33 1. 3379 0 . 6438 1. 7645 0.8495 1. 7394 0.9000 1. 3165 0 . 6869 
KA, SEG =- 2 33 1. 3379 -0.6438 1.7645 -0.8495 1. 7394 - 0 . 9000 1. 3165 -0.6869 
KA, SEG • 3 33 -1.3379 -0.6438 -1. 7645 -0.8495 -1 . 7394 -0 . 9000 -1. 3165 -0.6869 
KA, SEG • 4 33 -1. 3379 0.6438 -1. 7645 0.8495 -1. 7394 0 . 9000 -1. 3165 0 . 6869 
KA, SEG • i 34 1.3163 0 . 6868 1. 7393 0 . 8999 1 . 7134 0 . 9500 1.2942 0. 7296 
KA, SEG • 2 34 1. 3163 -0.6868 1. 7393 -0 . 8999 1. 7134 -0.9500 1 . 2942 -o . 7296 
KA, SEG = 3 34 -1. 3163 -0.6868 -1. 7393 -0.8999 -1. 7134 -0.9500 -1.2942 -0. 7296 
KA, SEG = 4 34 -1. 3163 0.6868 -1. 7393 0.8999 -1. 7134 0 . 9500 -1.2942 0. 7296 
KA, SEG = 1 35 1.2933 0. 7291 1. 7126 0.9496 1. 6858 0.9992 1.2705 0. 7715 
KA, SEG = 2 35 1.2933 -0.7291 1. 7126 -0.9496 1.6858 -0.9992 1.2705 -o . 7715 
KA, SEG .. 3 35 -1.2933 -0. 7291 -1. 7126 - 0.9496 -1.6858 -0 . 9992 -1.2705 -0. 7715 
KA, SEG • 4 35 -1.2933 0. 7291 -1. 7126 0.9496 -1 . 6858 0 . 9992 -1 . 2705 0. 7715 
KA, SEG = 1 36 1. 2690 0.7707 1.6843 0.9984 1 . 6568 1 . 0475 1. 2454 0 . 8127 
KA, SEG == 2 36 1 . 2690 -0.7707 1. 6843 -0 . 9984 1 . 6568 -1. 0475 1. 2454 -0 . 8127 
KA, SEG = 3 36 -1 . 2690 -0. 7707 -1 . 6843 -0.9984 -1 . 6568 -1. 0475 -1.2454 -0 . 8127 
KA, SEG • 4 36 -1.2690 0.7707 -1. 6843 0.9984 -1. 6568 1. 0475 -1.2454 0 . 8127 
KA, SEG • 1 37 1.2433 0. 8115 1. 6547 1. 0463 1.6262 1.0950 1.2191 0 . 8530 
KA, SEG • 2 37 1.2433 -o. 8115 1. 6547 -1. 0463 1.6262 - 1. 0950 1. 2191 -0.8530 
KA, SEG • 3 37 -1.2433 -0. 8115 -1. 6547 - 1. 0463 -1. 6262 -1. 0950 -1. 2191 -0.8530 
KA, SEG • 4 37 -1.2433 0. 8115 -1. 6547 1 . 0463 -1.6262 1 . 0950 -1.2191 0 . 8530 
KA, SEG • 1 38 1. 2163 0 . 8514 1.6235 1. 0934 1.5943 1 . 1415 1.1914 0.8925 
KA, SEG = 2 38 1 . 2163 -0 . 8514 1. 6235 -1 . 0934 1.5943 -1.1415 1.1914 -0 . 8925 
KA, SEG = 3 38 -1. 2163 -0 . 8514 -1 . 6235 -1 . 0934 -1.5943 -1.1415 -1.1914 -0 . 8925 
KA, SEG "" 4 38 -1.2163 0 . 8514 -1.6235 1 . 0934 -1.5943 1 . 1415 -1.1914 0.8925 
KA, SEG = 1 39 1.1880 0.8905 1. 5909 1. 1395 1.5609 1 . 1872 1.1623 0.9312 
KA, SEG • 2 39 1.1880 -0.8905 1. 5909 -1 . 1395 1.5609 -1.1872 1.1623 -0.9312 
KA, SEG "" 3 39 -1.1880 -0.8905 -1. 5909 -1.1395 -1. 5609 -1.1872 -1.1623 - 0.9312 
KA, SEG • 4 39 -1.1880 0.8905 -1. 5909 1.1395 -1. 5609 1.1872 -1.1623 0.9312 
KA, SEG = 1 40 1.1584 0.9287 1. 5570 1 . 1846 1. 5261 1. 2318 1. 1 320 0. 9689 
KA, SEG = 2 40 1. 1584 -0.9287 1. 5570 -1.1846 1. 5261 -1.2318 1.1320 -0 . 9689 
KA, SEG • 3 40 -1 . 1584 -0 .9287 -1. 5570 -1.1846 -1.5261 -1.2318 -1.1320 -0 . 9689 
KA , SEG .. 4 40 -1. 1584 0 . 9287 -1.5570 1.1846 -1. 5261 1.2318 - 1.1320 0 . 9689 
KA, SEG • 1 41 1.1275 0 . 9659 1. 5216 1. 2288 1. 4899 1.2754 1.1005 1 . 0057 
KA, SEG = 2 41 1.1275 -0 . 9659 1.5216 -1. 2288 1. 4899 -1. 2754 1.1005 - 1.0057 
KA, SEG = 3 41 -1.1275 -0 . 9659 -1. 5216 -1. 2288 -1. 4899 -1.2754 - 1.1005 -1.0057 
KA, SEG • 4 41 -1.1275 0 . 9659 -1. 5216 1. 228 8 -1. 4899 1.2754 -1.1005 1. 0057 
KA, SEG • 1 42 1.0954 1 .0022 1. 4848 1. 2719 1.4523 1. 3179 1. 0677 1. 0416 . 
KA, SEG = 2 42 1.0954 -1. 0022 1.4848 -1.2719 1. 4523 -1. 3179 1. 0677 -1 . 0416 
KA, SEG = 3 42 -1. 0954 -1 . 0022 -1. 484 8 -1. 2719 -1. 4523 - 1. 3179 -1. 0677 -1. 0416 
KA, SEG"" 4 42 -1 . 0954 1. 0022 -1. 4848 1. 2719 - 1. 4523 1. 3179 - 1. 0677 1. 0416 
KA, SEG • 1 43 1. 0620 1. 0375 1. 4467 1. 3139 1. 4134 1.3594 1.0336 1. 0764 
KA, SEG • 2 43 1 . 0620 -1.0375 1. 4467 -1. 3139 1. 4134 -1 . 3594 1.0336 -1.0764 
KA, SEG = 3 43 -1.0620 -1. 0375 -1. 4467 - 1 . 3139 -1.4134 -1. 3594 -1. 0336 -1. 0764 
KA, SEG • 4 43 -1. 0620 1. 0375 - 1. 4467 1. 3139 -1.4134 1. 3594 -1. 0336 1.0764 
KA, SEG == 1 44 1.0274 1. 0718 1. 4072 1. 3548 1. 3732 1. 3997 0.9984 1.1102 
KA, SEG = 2 44 1.0274 -1. 0718 1. 4072 -1. 3548 1. 3732 -1. 3997 0.9984 -1.1102 
KA, SEG • 3 44 -1. 0274 -1. 0718 -1. 4072 -1. 3548 - 1.3732 -1 .3997 - 0.9984 -1.1102 
KA, SEG = 4 44 -1. 0274 1. 0718 - 1. 4072 1. 3548 -1. 3732 1. 3997 - 0.9984 1.11 02 
KA, SEG = 1 45 0 . 9917 1 . 1050 1. 3665 1. 3945 1. 3317 1. 4388 0.9620 1.1429 
KA, SEG "'" 2 45 0 . 9917 -1 . 1050 1.3665 -1. 3945 1. 3317 -1 . 4388 0.9620 -1.1429 
KA, SEG • 3 45 -0.9917 -1 . 1050 -1. 3665 -1. 3945 -1. 3317 -1. 4388 -0 . 9620 -1.1429 
KA, SEG = 4 45 -0.9917 1.1050 -1. 3665 1 . 3945 -1. 3317 1. 4388 -0 . 9620 1.1429 


