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EFFECT OF MANUFACTURING ERRORS ON HARMONICS 
IN. Scm SSC MAGNETS 

TS-SSC 91-038 
Jan-7-1991 

Enclosed are computer runs showing the effect of manufacturing errors 
on harmonic coefficients. The results are from Alan Riddiford's 
code with some modifications to account for errors . 
Each run has a comment section for that run followed by the type of 
errors used in the coil geometry. The first table shows the skew and 
normal field component for inner and outer coi Is (in KGauss) and the 
ratios of these component to the principal moment in units of 10••-4. 
The second table shows the total coefficients and the ratios. 
Third table contains the dipole field variation as a function of 
X along the x-axis. The errors are all taken to be 10 mi Is and 
the insulation is taken as part of the cable cross section. 
Note that the current density is assumed to change for cables 
under compression, i.e., the cross section area is reduced for these 
cables. The wedge sizes are also changed slightly in each case. 

Akbar Mokhtarani 



6 cm SSC 11199net, new coll geoinetry, No (-SNOW2E) 7-JAN-9 18:48:46 

NSEGS = 
RIRON = 
RIRON = 
RREF II 

RREF = 
ROFF • 
ROFF • 

CURRENT z 
SEGMENT AREA = 

CDENSE = 
FACTOR = 

SEGMENT AREA = 
CDENSE = 

FACTOR = 

DIPOLE SYMMETRY 
CM . 

46 SEGMENTS; 
8.7828 
2.8781 INCHES 

CM 
INCHES 

CM 
INCHES 

KAMPS/TURN 
SQ INS 

KAMPS/SQIN 
KGAUSSdNCH 

SQ INS 
KAMPS/SQIN 

KGAUSS•RREF 

1. 8""8 
8.3937 
8 .1111""8 
".11118"8 
6.""H 
8.8319 

168.78315 
2 . 4302 
8.1111249 

288.6963 
3.1092 

comments for this run: 
original cross section 

Multipole coefficient• for Inner and outer coll• 
high•r co•ffictents (n)l) ar• tn 18••-4 

pol• a(tn) b(tn) a(out) b(out) a(ln)/bl 

1 8.88"HS8 22.4493844 8.H888111J9 29.7792441 l.8ff8"88 
2 "·'"""""" "·""""""" 8.8889898 8.88eJ8888 " • 88""1111"" 
3 "·""""888 -8 . 202e3e5 s.111J88"es8 ".2832381 8 • 88888"8 
4 S.8880888 S . 08088111JS l!J.80880111JS 8,8111JlllJlllJ888 8. 8"e8s"" 
6 8,8111J8888" 8.8163118 8.8888888 -8.8168161 " • """""8" 8 8.88111JlllJ888 8.80088"8 8.8H8888 8.H88008 8 • 8"8"888 
7 8.808111Jff" -8.88eJ8462 1.88"""8" -8."888818 ". """"""' 9 s.se8e888 s.8888808 s.8S8sses s."'18H08 8 • 8ffeJ"8flJ 
9 S . ff8"8SS 8.0H1722 8.18""188 8."80e393 8 • """"'el Multtpole coefftctents (total). Skew, Normal, ratios 

1 lllJ.000888888 62.227629081 8 . 801 18ff8.888 
2 8.l!J8888111J888 0.888888111J88 8.888 8.888 
3 8.8888eJ8"88 S.881287632 8.888 S.231 
4 lllJ.888888888 lllJ.8111JlllJ8111J88111J8 lllJ.8111J8 lllJ.88" 
6 S.888"88"81 8.810296969 8.010 1.867 
8 8.808"80888 8.888800808 1.888 1.808 
1 9,es19ee0e8 -8.188126138 8.888 -e.124 
s 8,8880ee0"" 1.10ee88ffl e."88 8.109 
9 8 . 888HS"'1e 8.888211686 1 . ee8 1.148 

RREF 
untts cm BOTH · AIR IRON RATIO 

x = 8. 818 •• 888 62.227629081 39.687296473 12.888333818 18888 • 881 
x = 0. 10" 8. 118 62. 2276·0187 39.66713799-4 12.888683193 1S888 • ""2 
x = 8. 28" ". 288 62.227877862 39,666668117 12.661811736 1811188."89 
x = 8 • 3"" 8 • 388 62.227740887 39.666881'486 12.681868682 108"8. 821 
x = 0. 400 ". 488 62.227829681 39.66'4786763 12.663Qlo42738 18"88. 838 
x = " . 688 8 • 6"8 62.227948342 39.663386877 12.664662886 1888QI. 881 
x = 8. 688 ". 888 62.228111J99863 39.661683373 12.868416481 1S88S. e98 
x = 8.7"8 8 . 788 62.228289236 39.669687376 12.688681861 18888. 126 
x = 8.8"8 8.8H 62.228626613 39.667..ClllJ9668 12 . 671116067 18881 .172 
x = I. 988 I. 988 62 . 228826469 39.664869684 12. 873966896 1H88.229 
x = 1. HI 1 • 88e 62.229218849 39.662181271 12.877117778 1088.8 • 384 
x = 1. lfJS 1 • 18" 62.229763662 39.64916688" 12.888697692 1888S • 487 
x = 1 • 281 t. 21e 62.238614677 39.648123419 12.884391169 1888111J.662 
x = 1 • 3ee 1 • a"" 62.231831788 39.643138'426 12.888493334 188"S. 7615 
x = 1. .. "" 1. .. "8 62.233384836 39.6'421486723 12.892898911 18"81.11187 
x = 1. 688 1. 688 62.236828438 39.638228269 12.897682187 18881. 678 
x = 1. 688 1. 881 62.239828888 39.637831132 12.702696966 11882.297 
x = 1. 788 1. 781 62.246318479 39.637423768 12.707876712 11883 . 384 
)( = i. see 1. see 62.263666266 39.64e231aes 12 . 713434-468 U1884 .986 

b(ln)/bl 

4298.3732473 
" • ll!Jel""888 

-64.8882616 
" • 8H""es 
2.9316998 
". 888eJ888 

-'·""88483 
8. """"""8 
8 ."329717 

DIFF 
1.888 
".e02 
8.es9 
8. 821 
8.838 
".861 
". 891 
8 . 126 
8.172 

' 8.229 
8.384 
". 487 
8.662 
8.786 
1.11187 
1.678 
2.297 
3.384 
4 . 986 

. .:·~ - ;,-
· ·:. :·;. 

• • "' .i ;".!;.,· 

•• ;,..._.:.!:-: 

· .. · .• 

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

8 • 8"8'"'"8 6781.82157627 
" • """"8"" 8 • 88088"" 
" . 88eJ88"" 64.2314782 
8 • ""'" eJ8eJ" " • 88eJeJ8"" 
" • e8eeeee -2.9749386 
". 8"""""" " • 88ee888 

" . '"'""""" -8."166eJ33 
8 • 88""""" " • 88"'8"88 
S.ff"88e8 e.8e76249 



x = 1.988 1.988 62,286832483 39.648689891 12.719282789 
x = 2.eee 2.188 62.283287441 39.667913681 12.126363888 
x = 2.188 2.188 62.387889488 39.678189984 12.731899683 
x = 2.288 2.288 62.342178714 39.883879833 12.738291881 
x = 2.388 2.388 62.389268287 39. 844138823 12.746119684 
x = 2.478 2.478 62.617934827 39.788884988 12.767849887 

UJH7.316 
18618.863 
19816.387 
1"1121.931 
18831.947 
1066.686 

7.316 
1".863 
16.387 
21.931 
H.947 
66.686 

·'' , ' .... 



6 cm SSC m•gn·et, new co 1 I georHtry, No 

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

CURRENT = 
SEGMENT AREA = 

CDENSE = 
FACTOR = 

SEGMENT AREA = 
CDENSE = 

FACTOR = 

DIPOLE SYMMETRY 
CM . 

46 SEGMENTS; 
8.782" 
2.8791 
1.8009 
8.3937 
8.80el9 

INCHES 
CM 

INCHES 
CM 

INCHES 
KAMPS/TURN 

SQ INS 
KAMPS/SQIN 

KGAUSS•INCH 
SQ INS 

KAMPS/SQIN 
KGAUSS•RREF 

8 .80"" 
6.8H9 
l.llJ319 

168.7838 
2.0"2 
8 . 0249 

288 . 6963 
3.1892 

(-SNOW2E) 7-JAN-9 88:47:198 

/ 

/ _________ ':"'________________________________________ : ,,·· /' 

comment• for th 'I• run: r ·' ./ 
run on c••e 1 · :~. I / .-

-------------------------------------------------- . / •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• c•••: 1 L/R symmetric, vertic•I d'lspl•cement of the coll mid-pl•n• (poles fixed) 
error= 18.88 m'lls 

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• Multipol• coefficient• for inner •nd outer coll• 
higher coefficient• (n>l) •re In 11••-4 

pole •(In) b(ln) •(out) b(out) •(ln)/bl b(ln)/bl •(out)/bl 

1 " • 000"""" 22.4498609 11111. 00"8008 29.778"679 8 • '""00"8 4298.3633137 0 • "000"08 
2 8.S418768 " . """"""" 8.8292723 e. '"""ee0 8.0181777 8. 800000" 6.8048178 
3 0 • 0"00001 -1.2821872 8 • HH08" 8,2831888 0 • 00eieera1 -64."307848 8 • """""0" 
4 "·""18633 " • """"0"" 8.8812173 8. 80880H 8.3648488 8. 8800000 8.2311601 
6 " . """""eel 1.0162896 8 . 88888"6 -8.8168193 8 • "'1J888"8 2.9275e12 " • """0""" 
6 e.00"1667 s • e0"e0ee 8 . 88"9182 8 • 1JeJe0e"" 8.8319224 8.888"""" ". eea4se6 
7 ". 0"""""' -0.081/J1!1484 8.ffl/Jffff -8. 8888812 " • 08"98"8 -0.ee927e4 ". 88""8"" 
8 8. """"348 0 • HfJ"'1JSllJ ". 88"81/J 11 8·"""'""" 8.llJl!J8861/J8 0 • 881/J"8"" 0.8ee2099 
9 ". ee00000 0. 8'1JfJ1716 0 • 0fJl/J0Hl/J 0.01/Jfi!Jea93 0. 88080fJ0 0."328433 

0 • """""""' Multlpole coefficient• (tot•I). Skew, Norm•I, r•tloa 
1 8,880088888 62.227118887 0.888 18800.888 
2 0.071148988 0. 888SS80ff 13.823 8 .800 
3 8. 80888"e"" 8 . 8fJ8999677 e .8es 8.191 
4 8.fJ8388fl661 '·"e"ee8e88 8.688 8.8S8 
6 8."""""8e88 8. 888278178 

8. """ 
8,862 

8 8. 88"184961 8. """ISfJeJH 8.836 ".ee8 
7 e.llJl!Jeeee121ee -8.808129821 I.HI -8.826 
8 '·"""fJ36882 " • 9e90esee8. 1.8"7 8 .08" 
9 I • 88"""88"8 8. 8"fJ2Uf817 8 .8"8 1.848 

RREF 
units cm BOTH AIR IRON RATIO DIFF 

X= " • """ 8 • ""8 62.227118887 89.688889384 12.868229682 llHH. 888 llJ .8llJl!J 
X= 8. llS 8. 188 62.227128889 39.688729848 12.881399fJ41 18""" • 882 8.882 
x = 8,21/J1!1 8.2llJl!J 62.227169274 39.688261828 12.881!191/J7448 18881/J. "88 e.8"8 
x = ". 3"8 " • 388 62.227211/J936 39.686468862 12.881764884 1fJff8.818 8 .818 
x = ". 4"8 ". 4ff 62.227286323 39.684347423 12.882937899 1 HH • 832 0.832 
x = 8.688 8.6ff 62.227384446 39.682927833 12.884467412 :•181188 .861 9.861 
x = 8 .8ff 8.888 62.227611222 39.681288681 12.888811721 1"888.876 8.876 
x = ". 788 ". 7"" 62.22787"431 39.669174938 12.888496681 1"888.118 8.188 
X= ". 8fJl/J 8 • 8"8 62.22787"848 39.666881847 12.871ff9Hl UlfJ81/J,144 8.144 
x = e.9H 8.988 62.228127847 39.664279699 12.873848948 lHlllJ.193 8.193 
x = 1 • 08" 1 • 00" 62.228489818 39.66146"788 12.6778"9842 1'!1""8. 269 8.269 
x = 1 .1"e 1.1ff 62.228948186 39.648468228 12.888487968 UJ01/J1!1. 368 ". 368 
x = 1. 21/J1!1 1. 2"8 62.229837911 39.646367683 12.88428"348 lfJ88fJ.482 8.482 
x = t. 3"" 1 • 3ee 62.238673829 39.642292494 12.888381336 U!l0"" . 881 8.881 
v - 'f ~l'JllJI 'f J/l.OUJI Cl) ')~1)1)1:11 C:..I. '.l.Q f:'.l.Q..l.AC:S:::'.1.C: 1'.> A0?7Af::R?A 1flAAA _QBa 8.983 

b(out)/bl 

678L6466883 

" . """"""" 64.2221746 
8 • H"e""9 

-2.8767713 
8.8"eeee8 

-fJ.8166484 

". """"""" 8.8B76222 



x = 1.618 1.H8 62.234882281 39.637174724 12.897487477 1""81.444 1.444 
x = 1. 6ff 1. 8H 62.238328222 39.636847482 12.7"248"788 1e8"2.14s 2.148 
x = 1. 7"8 1 . 718 62.243841'496 39.638882696 12 . 7877689"1 UJ8"3 , 282 3 . 282 
x = 1. 8"8 1. 818 62.262816912 39.638782eS4 12. 71331491!19 1""84.787 4.767 
x = 1 • 9"8 1. 9"11 62.283964378 39.644812986 12.719141384 1"8"7.6!163 7.6!163 
x = 2. fJl8 2 • """ 62.281113371 39,666882888 12.726238611 uie11.338 18.338 
x = 2.118 2.1"9 62.316481326 39.673827268 12.731674889 1"81'4.989 1.f.989 
x = 2.2"9 2.2ff 62.339277128 39.81111368.f 12.738183436 1""21.476 21.'476 
x = 2 .388 2.3ff 62 . 386871626 39.848882826 12.7449896"8 U'JS38. 397 38.397 
x = 2 . 478 2.478 62.613388846 39.766673484 12.767716381 U'.1864.813 64.813 



6 cm SSC magnet, new coll geometry, No (-SNOW2E) 7-JAN-9 e8:47:28 

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

CURRENT = 
SEGMENT AREA = 

CDENSE = 
FACTOR = 

SEGMENT AREA = 
CDENSE = 

FACTOR = 

46 SEGMENTS; 
e.7828 
2.6781 
1.8eee 
8 . 3937 

DIPOLE SYMMETRY 
CM 

INCHES 
CM 

INCHES 

'·"""" 8.8888 
6.eeee 
8.11319 

166.7838 
2 .4382 
e.e2<f9 

288.6963 
3.111!192 

CM 
INCHES 

KAMPS/TURN 
SQ INS 

KAMPS/SQIN 
l<GAUSS*1NCH 

SQ INS 
l<AMPS/SQIN 

l<GAUSS•RREF 

comment• for this run: 
run on case 2 .. .. 

/' / 
/ .. 

/ / .. 

.:·// 
-- - </ . --· •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• case: 2 L/R symmetric, vertical displac•ment of the pol• only (lower pole f1x•d) 

error= 1e.ee ml la 
•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
Multipole coefftclents for Inner and outer coils 
higher coefficients (n)l) are in lllf••-4 

pole a(in) b(in) a(out) b(out) a(in)/bl b(1n)/b1 a(out)/bl 

1 e • eeeeeee 22.4927661 ". "8121"""" 29.8e41e28 ". 888081218 4388.9716196 " . """'""" 2 -e.eea5-433 " • ""121"""" ll!J.8872<f99 " • 121888888 -e.877644<f '·""""""' 1.3882888 
3 " . """""" -8.2767<f16 8 . 9e00eee 8.2882821 ". e9eeeee -62.9173716 e • eeeeeee 

" -e.ee26122 e. ee9eee9 -8.8011!19163 e • eeHeee -8.499<f9<f8 e. 8eeeeiee -8 .176"187 
6 " • """""ff fJ.Sl<f8668 e. ff"80ff -S.S149783 ". """""ee 2.812124288 " . """"""" 8 e. eee1182 " . """"""" -8. "'""698 ". eee121121121121 8.121336839 " . 121121eeeee -e. 11144es 
7 " • ee12190ee " • """"417 e. eeee0ee _,, . """"981 8. """"""e 8.812179788 e • ee1219eee 
8 -e. ee121e429 e.eeeeeee e. eee121021 e , "80801'/Je -e. ee82e21 " • 11!1"8121080 ". 811!10411!128 
9 " . """"""" e.eee1642 " • 8eeeeee fJ. "8S8393 " • 1210SSl!l88 fJ.£1294818 e. 8eeeeee 
Mult1pole coefficients (total). Skew, Normal, ratios 

l e.eeeeeeeee 62.298917116 e.1ee 1eee8.eee 
2 e .eea7886l!l4 " • """""""ff 1.789 

8. """ 3 e. e8eeeeeee ". 811488624 I • 811!111!1 2 . 191 
4 -8.8'!13627466 I. 8"H8ffH -8.876 e.eee 
6 " • 8S8'"'"""" -8. Sll!Jll!J314448 ". """ -e.eee 
8 I, ll!JSl!J118328 e. eeeeeesH e. e22 ". """ 7 I • """"S"l!J01 -e. """"64486 "·""" -e.e1e 
8 -s • """"411!17 89 8 • """ff"""" -e.ses "·""" 9 " • """"""ff" 8.se1193<f66 e.ffe ". "37 

RREF 
units Clll BOTH AIR IRON RATIO DIFF 

x = " . """ ". """ 62.296917116 39.621361136 12.876686981 
1 """". """ 8. """ x = QI • Ull ". lei 62.297131689 39.621292427 12.676739281 1"""".82 2 I. S22 

x = 8 • 211!18 8. 2"8 62.297376838 39.621118136 12.878268896 1 ""88 • "88 8.888 
x = " • 311!11 8. 3ff 62 . 297946988 39.62"821748 12.6771242<f8 1eeee .197 fi!J.197 
x = 8 .4H I .4H 62.298742863 H.82e4"8386 12.878334268 1S""8.349 8.349 
x = " • 688 " • 688 62.299762499 39. 819875828 12.879887479 llffS,644 8.644 
x = e. see e. see 62.38111!112882 89.819228881 12;881781982 1111!111!18. 781 8.781 
x = e. 1ee ". 1ee 62.8'!l2482826 39.818446689 12.684816458 · 1ees1 • eee 1."68 
x = e. eee e. ese 62.3"4141249 39.817668891 12.888686168 188'!11 ,381 1.381 
x = e • see s • see 62.38812148198 39.8186882H 12.889487918 1£1181. 748 1.748 
x = 1 • """ 1. 189 62.3982"2262 39 ,616482189 12.692729144 19802.168 2.168 
x = 1. lSl!J 1. lff 62.310642296 39.614384-488 12.898277818 1"""2 . 824 2.824 
x = 1. 211!18 1 : 2el8 62.313437646 39.61328116<f 12. 760166491 19083.169 3.169 
x = 1.aee l.3ee 62.318712889 39.812361663 12.7el4361298 lelll!J3.783 3.783 

.. .t#'lllm 1 .an.111 r-n .,,,,,. .... -Ynrr "!10 '9:1 ""7.:ttJl'219 , '> 7DllUIS::AQ~~ 1CllCllC'IA _fi32 -4.632 

/ 

b(out)/bl 

6899.S2848"6 
8 • SllJll!JSfllfllS 

66.1888"6<f 

".""""Ill"" -2 . 8626668 

". """fJ""" -S.8183737 
". ees"""" 
S.H76126 

:, , 



x = 1.6llJll!ll 1.618 62. 3264•U~998 89.811782293 12.11a8811es Ul8S6.468 6.468 
x = 1.881 1.8H 62.331691794 39.812814364 12 . 7187774.f8 ieee8.83" 8.83e . . 
x = 1. 791 1. 7llJll!ll 62.339594187 39.8164148e8 12.72417968" 1eff8.181 8.181 
x = 1.8H 1.881 62.361217814 39.828368476 12.729887139 1ee1e.192 UJ.192 
x = 1. 999 1. 981 62.384'489.f33 39.828868726 12.736832799 18912.921 12.921 
x = 2.991 2 .8"1 62.383773198 39.841794728 12.742988472 18e18.8H 18.8"8 
x = 2 .198 2.191 62.4e9&6"647 39.881284348 12.748688199 1ee2t.696 21.696 
X= 2.298 2.2H 62.446917169 39.8898999e1 12.766317267 1""28.319 28.319 
x = 2 . 3"'8 2 . 381 62.492194287 39.729881889 12.782312818 1"937.348 37.341 
x = 2 . 478 2 . '478 62.818118814 39.842789e67 12.776368667 18981.419 81 . 419 

.. ... 



6 cm SSC megnet, new coll geometry, No (-SNOW2E) 7-JAN-9 88 :48 :46 

NSEGS = 46 SEGMENTS; DIPOLE SYMMETRY 
RIRON = 8 . 7828 CM . 
RIRON = 2.8781 INCHES 
RREF = 1.8888 CM 
RREF = 8.3937 INCHES 
ROFF = 8.8888 CM 
ROFF s 8.8888 INCHES 

CURRENT • 6 . 8888 KAMPS/TURN I 
SEGMENT AREA = 8. 8319 SQINS 

CDENSE = 168.7838 KAMPS/SQIN 
FACTOR = 2.4382 KGAUSS• INCH 

SEGMENT AREA = 8.8249 SQINS 
CDENSE • 288.6963 KAMPS/SQIN 

FACTOR = 3 .1892 KGAUSS•RREF ,. 
/ / 

--------~----------------------------------------- ,/ /' coinm.nts for this run: / . / .. 
r-un on c•s• 3 :!. 

-------------------------------------------------- -L- ,/ •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• case : 3 Ver-ticel displecement of the coll with respect to the yoke 
error= 18 ."9 ml ls 

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• Multlpol• coefficients for Inner- end outer coils 
higher coefficients (n)l) •r-• In 18••-4 

pole •(in) b(ln) •(out) b(out) •(ln)/bl b(ln)/bl a(out)/bl 

1 8 .8888888 22 . 4496847 8.8888888 29.7788748 8.8889888 
1.8931398 
8.88888"8 

2 8 .8898874 8 .8888888 -8.8238899 8.8888888 
3 8 .8888888 -8.2828933 8.8888888 8.2832876 
4 -8.8816492 8 . 8888888 8.8814837 8.8888888 - 8.2988287 

8.8898889 
8.8813444 
8 .888S888 

6 8.8888889 8 . 8163116 8 . 8888889 -8 .8168144 
8 8 .8888878 8 . 8889888 8 ,8898138 8.8888888 
7 8.8888888 -8.8888483 8 .8898888 -8.8888817 
8 -8.8888348 8.8888888 -8.8888888 8.8888888 -8.8868713 

8 . ee8SS88 9 8 .8888888 8.8881788 8.8888888 8.8888393 
Multlpole coefficients (total). Skew, Normal, ratios 

1 e . 888888888 62.227839244 8.888 18888.888 
2 -8 .813182611 8.888888888 -2.624 8 .888 
3 8 .888888888 8.881194222 8 .888 8.229 
4 -8. 888885437 8 .888888888 -8. 818 8 . 888 
6 8 .888""8888 8 .898297143 8 , 888 8 . 867 
8 8.888819974 8 .888888889 8 .884 8.888 
7 8 .888888888 -8 .888129961 8 ,888 -8.826 
8 -8.888842824 8 .888888888 -8.888 8.888 
9 8.888888888 8 .888289291 8 .888 8.848 

RREF 
units cm BOTH AIR IRON RATIO 

x = 8.888 8.888 52.227839244 39.687386836 12.8883336H 1e0eie.eee 
x = " . 188 ".1811:1 62.227861218 39.687148139 12.868583877 1888111.882 
x = 8 . 211!18 8 . 288 62.227887481 39.666878289 12.861811272 18888.809 
x = 8 . 388 8 . 398 62.227749868 39.686891498 12 .861867669 18888. 821 
x = 8 . 488 8.4"9 62.227837631 39.664796848 12 . 683840884 18888.138 
x = 8 , 6118 8 . 6"8 62.227966168 39.681196392 . 12. 884669786 18""8.868 
x = 8.688 8.888 62.228186128 39.681892822 12.66841238.C 18188.889 
x = 8.788 8.788 62 . 228292633 39.669898388 12.888698173 lHSS.126 
x = 8.888 8.888 62.228626383 39.667417888 12.871188823 18881/J.178 
x = 8 . 988 8.988 62.228822661 39.66487811171 12.873946488 18881/J.227 
x = 1 . 088 1.e8e 62.22921t'J9949 39.5621e38e4 12.877186146 1see9,3e1 
x = 1.188 1.18£1 62.229737717 39.649164124 12.888683693 18888.482 
x = t.288 1 . 288 62.238488988 39. 648112684 12.eB4374378 18888.546 
x = 1 . 388 1.388 62.231686168 39.643112633 12.888-473618 18888.766 
X= l. 468 1 . 488 62.233231644 39 . 648366826 12 . 892876828 18881. 871 

4298.4869316 
". 9888888 

-64.8122874 
8 . 811leeJS88 
2 . 9316862 
e. 8888S88 

-8.8892427 
8.eee09se 
e.e326688 

DIFF 
8.888 
e.802 
8 .889 
8 .821 . 
8 . eas 
8.888 
8.889 
1.126 
8.178 
8.227 
8.381 
8.482 
8.646 
8.768 
1.871 

1.ee88088 
-4.4171886 

8 • 888"'888 
1111.2882621 
8.8eeeeee 
8 .8824881 
8.8888888 

-8.8816281 
8.88811J888 

b(out)/bt 

6781.6938686 
8.8888888 

64 . 24£19246 
8 . ee09e0e 

-2.8747914 
8 . 88811)888 

-8.8158389 
8 • 8888888 
8.111876228 

'/ ·' 

' . : :!~'!~ 

··-'. 



x = 1.688 1.6ff 62 . 236714282 39.638138344 12 .897676867 Hffl.648 1.6 .. a 
x = 1.eea 1.888 62.239 .. 62686 39 .63888668" 12.782666986 18ff2.282 2.282 
x = 1.788 1.788 62.246836231 39. 637192398 12.7878 .. 2834 18883.331 3.331 
x = 1.8"8 1.8"18 62.263271862 39.639876236 12. 7133984'18 1eee ... 9"8 4.9"8 
x = 1 .9"8 1.988 62.28626 .. 167 39.6 .. 8"33821 12.71922"338 19"87.282 7.292 
x = 2 . 981 2 ·""" 62.282-431998 39.667126221 12.7263el8776 UJ818.491 118.491 
x = 2. 1e" 2. 1es 62.31118898992 39.67611161477 12.731847616 18816.138 16 ,138 
x = 2 • 288 2. 21118 62.3"""98338 39.8S2282399 12.738233939 1"921.889 21.Sl!l9 
x = 2 .31118 2 .388 62.3889322S6 39.6 .. 1876172 12.746867833 1SS3S. 6H 38.61111 
x = 2.478 2.478 62.613873694 39.768898661 12.7677771 .. 3 18"64.886 64.8"6 

.. ... 



6 cm SSC magnet, new col I geometry, No 

NSEGS z 
RIRON = 
RIRON = 
RREF = 
RREF = 
ROFF = 
ROFF = 

CURRENT = 
SEGMENT AREA = 

CDENSE = 
FACTOR = 

SEGMENT AREA = 
CDENSE = 

FACTOR = 

DIPOLE SYMMETRY 
CM . 

46 SEGMENTS; 
8.782S 
2.87"1 
1.s811JS 
8.3937 

INCHES 
CM 

INCHES 
CM 

INCHES 
KAMPS/TURN 

SQ INS 
KAMPS/SQIN 

KGAUSS.XNCH 
SQ INS 

KAMPS/SQIN 
KGAUSS•RREF 

" • esee · ·"""" 6 ·"""" "·"319 
168.7838 

2.43"2 
S.S249 

288.6963 
3.1892 

(-SNOW2E) 

--------·-----------------------------------------comments for this run: 
run on case 4 .. ... 

--------------------------------------------------

7-JAN-9 88:49:8" 

/ 
/ 

/ 

~ 
•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
c•ae: 4 U/D aymmetrlc, displacement of the pole on the right alde only 

error= 11.S8 mlls 
•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
Multipole coefficients for inner •nd outer col la 
higher coefficients (n>l) ar• in 11••-4 

pole •(in) b(in) •(out) b(out) •(ln)/bl b(ln)/bl a(out)/bl 

1 "·""""""" 22.4927661 l.SSSSISI 29.8S4162S 
2 l.IS0SS00 l."281171 1-""""0"" 1.1168641 
3 l.lllllSS -1.2787416 "·"""""10 1.2882121 
4 1.1ss0000 -0.1013104 0.1s00s01 l.0Sl9323 
6 1.1080108 0.1146668 1.1010011 -1.0149713 
8 1.1000011 0.8010801 s.1000ss1 -"·""""379 
7 1.1000881 0.1080417 0.8"00018 -0.0Sl0981 
8 1.0000008 -8.011017S 0.1100011 -1.1000028 
9 0.1011001 1.1181642 1.1100011 S.0810393 
Multipole coefficlents (total). Skew, Normal, ratlos 

1 1.111010111 62.296917116 1.101 11101.SSS 
2 l.SSSISSSSI 0.143971193 I.SSS 8.408 
3 8.010818810 1.111461624 I.ISi 2.191 
4 S.180118111 -1.111378164 1.881 -1.172 
6 1.ISllllSSS -8.1"0314448 8,818 -S.881 
8 1.00"""1""" "·"""142116 0.108 8.108 
7 1.s00119011 -1.001164416 0.s1e -e.s1e 
8 s.eeelSSSIS -8.ISSIS9771 8.SSS -8.002 
9 e.88ssse109 e.1ss193466 0.001 0.837 

RREF 
uni ta cm BOTH AIR IRON 

x = I .1.0e 8 ·""" 62.296917116 39.821361136 12.876566988 
x = I. lSI 8 .108 62.381428431 39.826343898 12.678S84633 
x = 8 • 2H 8 , 2SI 62.306166267 39.629218676 12.878949681 
x = 0 • 3"8 0 • ass 62.311127236 39.632968699 12.878161838 
x = 8.4"" 8.480 62.316317344 39.636690663 12.679718791 
x = 8.6H 1.618 62.321782166 39.64Sl86368 12.881816718 
x = ". 8"" 1. eee 62.327311J6898 39.843448268 12.883868833 
x = e. 7SI I. 7SS 62.333118427 39.846678142 12.88644"386 
x = ". ass ".ass 62.339136348 39.849776981 12.889369369 
x = I. 908 I. 98S 62.346368793 39.662764268 12.892612626 
x = 1 • """ 1 • 801 62.361827638 39.666631211 12.696196424 
x = 1.108 1.100 62.368666171 39.668448898 12.700107173 
x = 1 . 211 1. 2ee 62.366819412 39.661278963 12.784340469 
x = 1 . 318 1. 308 62.373129668 39.664238127 12.708891642 

"' ~,.,. 1 .. ~,. ~,, '!101 '>olll'>7Q1 ~Q "'"'7F;Ol7F;~OI 1?_71a766261 

I . SS""""" 
" . """"""" " . 1e001es 
8 . 80110S8 
" . 1001011 
" . """"""8 I ' 80SSSSS 
" . 80SSSIS 
" . SSISSSS 

RATIO 
18""". 108 
10010. 863 
11881.789 
1101!12. 717 
1Hl3.788 
l""S4.739 
11016. 811 
1SSl8.922 
UJ018 , 873 
1Sll9 . 264 
lSSUI, 608 
18011.788 
10013.137 
10014.673 
1f.1016.128 

4318.9716196 
6.3784289 

-62.9173716 
-8.2686738 

2.8824288 
8.e152912 
8.1079708 

-8.1113394 
S.1294811 

DIFF 
"·""8 
8,863 
1.769 
2. 717. 
3.788 
4.739 
6.811 
8.922 
8.873 
9.264 

1e. see 
11.786 
13.137 
14.573 
16.128 

". """"""8 " . 1800000 
". 8101108 
I. ""10eJl8 
I. ""18Sl8 
8•1810SIS 
1.121888188 
e. se1s001 
8. IH8"88 

/ 

0_ 

b(out)/bl 

6899.8284816 
3."316607 

66.1888064 
0.1782848 

-2.8826668 
-8.8172382 
-1.8183737 
-8.0016288 
0.""76128 



x = 1.619 1.698 62.399283391 39.8713674H 12.718926991 18817.863 17 . 863 
x = 1.6ff 1.8"9 62.-4"96781U 39.878178384 12.724397736 1ff19.821 19.821 
x = 1.7ff 1 . 7H 62 . '4121584398 39.882629388 12.739184932 1022.137 22.137 
x = t. see 1 . &98 62.427367994 39.891139988 12 . 738218H8 1024.942 24 . 942 
x = 1. 9H 1 • 998 62.446819492 39.7He68846 12 . 742662367 1"'1128.433 28.-433 
x = 2.ee1 2.eee 62.488787421 39 . 719828963 12 . 749169388 1"932.86-' 32 . 884 
x = 2.lH 2.1"8 62.49864826" 39.742817347 12.768"399"7 U1938.674 38 . 674 
x = 2.2"9 2 . 2"8 62.63746e669 39.774312139 12.783168431 1ee•6.998 46 , 9518 
x = 2 . 3H 2 .aee 62 . 68811111168 39. 817678'!182 12.778632993 111111!166 . 881 66.881 
X= 2 . 478 2 . 478 62 . 71988211!196 39. 9364"8182 12 .78•281913 1'!1888. 838 88.838 

.. ... 



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

NSEGS • 
RIRON = 
RIRON = 
RREF :::s 
RREF = 
ROFF = 
ROFF = 

CURRENT = 
SEGMENT AREA = 

COENSE :::s 
FACTOR = 

SEGMENT AREA = 
COENSE = 

FACTOR = 

DIPOLE SYMMETRY 
CM . 

.t& SEGMENTS; 
6.7828 
2 . 6781 
1.8888 
8.3937 
8.88H 

INCHES 
CM 

INCHES 
CM 

INCHES 
KAMPS/TURN 

SQ INS 
KAMPS/SQIN 

KGAUSSdNCH 
SQ INS 

KAMPS/SQIN 
KGAUSS•RREF 

"·""'" 6 • 8"'118 
8 . 8319 

166 . 7836 
2.4382 
8.8249 

288.6963 
3.1892 

comment• for this run : 
run on c••• 6 .. ... 

(-SNOW2E) 7-JAN-9 •8 :49:28 

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• c•••: 6 Horizont•I d i •pl•cement of the coil with re•p•ct to the yoke 
error= 18.88 mil• 

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• Multipole coefficient• for inner •nd outer coil• 
higher coefficient• (n>l) •r• in 18••-• 

pol• •(ln) b(ln) •(out) b(out) •(ln)/bl 

1 8.8888888 22.4492841 8 . 8888888 29.7784148 ". 8"88888 
" • 81i!18"888 2 8.8888888 8 . 8186"42 8.8888888 -".8837212 

3 "·"888888 -1 . 2819677 8,8888888 8.2831887 I . """""08 " . 00"808" 
8 • 888"888 
8 • 8"88888 

4 8.881i!18"88 -8.881661i!16 8.888""88 8 . "816681 
6 8.8888888 8 . 8163186 8 . 8888"88 -8 . 8168168 
6 8.8888li!lli!lli!I S . 8li!lli!l8868 8 . 8888888 8.8888117 
7 8.8888888 - 8.81i!188421 8.8888888 -8.8888883 ". """"""8 " . """es"" 8 8.88881i!188 -8.8888361 8.8888808 -8.8888888 
9 8.S8881i!188 8.8881744 S . 8888808 1.8888393 " . """"""" Multipol• coefficients (tot•I). Skew, Norm•I, r•tlos 

1 8.888888880 62.227618918 8.881 188"8. 881 
2 8.888888888 8.814782972 8.""" 2.838 
3 8 . 8S88""8"" 8."81221848 8 . 81i!18 8.234 
4 1 .8""ees""" -8.888818427 e.8"8 -8.882 
6 8 . 88888"81i!18 1 . 888294888 e.ese 8 . 866 
6 "·""""""sse 8.888S18421 e.ee8 e.e8• 
7 8.8888""8"" -8 . 888122312 8.888 -8.823 
8 8.888888888 -8 . 888843126 8.888 -8 . 888 
9 8.888888808 8 . 888213718 8.888 8 . 841 

RREF 
units cm BOTH AIR IRON RATIO 

x = " . """ ". 888 62.227618918 39.687286318 12.880333611!18 1""88. 888 
x = ".18" ".18" 62 . 229189446 39.687287822 12.861981623 19"88.286 
x = 8.28" 8 . 28" 62.23"824741 39.688816688 12.663889863 lfll8"".678 
x = 8 . 3"" 8.31i!18 62.232166778 39.666118283 12 . 6661i!166487 10"89.871 
x = 8.4"" 1.4"8 62.233734118 39.666894818 12. 6688-4e894 18"81.171 
x = 8.688 8.688 62.236331949 39.683778333 12.871681818 lffflll.477 
X= 8. 6"8 8. 808 62.238982339 39.682143978 12.874818369 1"881.789 
x = 8 . 7"8 ". 7"8 62.238829998 39.6882217-48 12.8784882-44 18882 .188 
x = " . 81118 " • 8"8 62.24111342961 39.668814268 12.882328783 18"82.438 
x = 8 . 9"" " • 988 62 .242116786 39.666638927 12 . 888678778 1"811!12.778 
x = 1 • 88" 1 • """ 62.243974811 39.662824939 12.691149872 1"883.132 
x = 1.188 1.188 62.246962461 39.649928788 12.698841766 1881i!13. 612 
x = 1. 21118 l • 288 62 . 248166189 39.6-48984642 12.781268667 18883.932 
x = 1. 389 1 • 3"" 62.268678197 39.643899383 12. 71i!18770813 1881i!14 .414 

• ~,.."' 1 ~,.di r,, ,,~'!:laco7a'2 <;a 0 C.<I., Ol0'> ':107 1 '> '71 '>C07!UUt 10IOICU _ QQ~ 

b(ln)/bl 

4298.3396666 
3 . 6429879 

-63 . 9882368 
-8.2988823 

2.9316168 
8. ""12938 

-8.IJ881J614 
-S.8887284 
S.8333931 

DIFF 
8 .808 
8 . 286 
8.676 
0 . 871 ' 
1.171 
1.477 
1.789 
2.1"8 
2 . 438 
2.778 
3.132 
3.612 
3 . 932 
4.414 
.. _QQ? 

•(out)/bl 

8. """""0" 8. 81i!180li!llJ8 
e. eeee00e 
" • 8"888"e 
" • 8808"88 .. """"""" 8 . 8"""""" ". "888fJli!l8 
". 80Sli!l0"8 

b(out)/bl 

6781.88fJ4346 
-8.7124984 
6-4 . 222"278 

8 . 2968067 
-2 . 8768691 
8.8822341 

-8.8163678 
-l.8"16287 

8.8876271 



x = 1. 699 1 • 61!118 62.267486144 39.6387e8478 12. 718724888 UJ"86.718 &.718 
x = 1 • e"" 1 • 8"8 62.282449394 39.63731212876 12.726146718 Ull!lflJ8.869 6.889 
x = 1. 711!11 1. 7"8 62.289137786 39.637288688 12.731867899 U1""7 • 968 7.968 
x = 1.888 1.8"8 62.278317812 39.639488888 12.738848963 188"9.717 9.787 
x = 1.9"8 1.9"8 62.291128687 39.64-4913819 12.748114998 ll!lflJ12.141 12.l•U 
x = 2.9"" 2.8ff 62 . 3"8866389 39.666887846 12.763847624 ie116. 618 16.618 
x = 2 . 1es 2.1es 62.333113312 39.671674894 12.781438488 11121 . 108 28.188 
x = 2.2ee 2.2"" 62.366-4-49823 39.698978616 12. 789479U18 Ul826.682 28.682 
x = 2 • 388 2 • 388 62 .4'11981Ul1 39.8342"8428 12.777788876 1"836.298 36.298 
x = 2.478 2.<478 62.6364'36863 39. 7-4234'4'888 12.793'!191963 Ullll68.938 68.938 

.. ... 



6 cm SSC m.gnet, new coll 9eo1119try, No 

NSEGS = 
RIRON = 
RIRON = 
RREF = 
RREF = 
ROFF = 
ROFF = 

CURRENT = 
SEGMENT AREA = 

COENSE = 
FACTOR = 

SEGMENT AREA zs 
COENSE ZS 

FACTOR = 

DIPOLE SYMMETRY 
CM . 

46 SEGMENTS; 
8.7828 
2.8781 
1.8088 
8.3937 

INCHES 
CM 

INCHES 
CM 

INCHES 
KAMPS/TURN 

SQ INS 
l<AMPS/SQIN 

KCAUSS•INCH 
SQ INS 

KAMPS/SQIN 
KGAUSS•RREF 

8. 8888 
".8888 
s .8"88 
8.8319 

168,7838 
2.4382 
8 .8249 

288.6963 
3.1892 

(-SNOW2E) 7-JAN-9 88:49:48 /,.~/.// _,./ ... / 
/y ... Y--:- / 

/~/~ 

; 
• I ,• 

/ 

.. 
·' l 

.~·"'': 

.~;' 

?' 
comments for this run: 

run on c••e 8 ,, .. >' I 

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• c•s•: 8 Vertic•I diapl•cement of the coll mid-pl•ne on one •lde only (pol•• fixed) 
error= 18 ."9 mlls 

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• Multipole coefficient• for Inner •nd outer coils 
higher coefficients (n)l) •re In 18••-4 

pole •(In) b(ln) •(out) b(out) •(ln)/bl 

1 8.8641238 22 . 4492227 8.8482182 29.7781613 19.3831186 
4.8898693 
8.9933883 
8.1774232 
8.8376413 
8.8169811 
8.8876333 
8 .18833383 
8.8816784 

2 8.8289383 -8.8881499 8.8148382 -8.8888842 
3 8."961878 -8 . 2821889 8.8833433 8.2832126 
4 8.8889268 -8 .8888388 8,8888838 -8.8888888 
6 8.8881981 8.8163883 8 .8888843 -8.8168172 
8 8.8888834 -8.8888839 8.8888891 -8.8888886 
7 8.8888393 -8.8888488 8.8888813 -8.8888811 
8 8.8888174 -8 ,8888887 0.8888886 8.8888888 
9 8.8888882 8 .8881719 8.8888882 8.8888393 
Multlpole coefficient• (tot•I). Skew, Normal, r•tlos 

1 8.188334816 62.227373974 19.211 18888.888 
2 8.836674498 -8.888214121 8.811 -8.841 
3 0.888631861 e .881183884 1.833 8.211 
4 8.881638278 -8.888838826 8.293 -8.887 
6 8 .888288376 8.888283878 8.864 8.864 
8 e .888892478 -8.888884437 8.818 -8."'11 
1 8.888848879 -8 .888127888 8.eee · -8.824 
8 8.888817941 -8.888888782 8.883 0.889 
9 8.888888478 8.888211181 8.882 8.848 

RREF 
unit• cm BOTH AIR IRON RATIO 

x = e . 88S 8.811111!1 62.227378974 39.687892-419 12,86S281666 11118"9. 888 
x = 9.18" 8.188 62.227383687 39.688913968 12.868449838 9999.998 
x = ". 28" ". 28" 62.227376427 39.668418813 12.66"968814 1"""". 889 
x = e • 388 9. 38" 62.227419216 39.686888342 12.861881876 1"""".887 
x = e. 488 ". 41!18 62.227-489232 39.684484879 12.862984363 18888. 818 
x = 9.698 9.699 62.22766-4336 39.663861786 12.684682689 18899. 836 
x = s.801 8.8e9 62.227888313 39.681313893 12.888354828 1S889. 868 
x = 8.79S 9.708 62.227816823 39.669277848 12.868638177 Hl88S.886 
x = 8.888 "·89" 62.228S86342 39.6689648511J 12.871868492 18"8S.121 
x = 8 . 900 8 . 909 52.228262667 39.66438417" 12.873888387 18"""·168 
x = 1 . 880 1 . 88e 62,228686786 39.661637622 12.677e48263 1"""". 232 
x = 1.188 1.189 62.229964836 39.64862794" 12.e00628e96 100"9. 322 
x = 1. 20" 1. 209 62.22973844" 39.646421818 12.684317439 1eese.4&3 
x = 1 . 30121 1. 388 62.238767886 39.642368492 12.888417393 10e88 • 668 
v - 1 A OIOI 1 """°' J;IJ '>~'J~UIOROR ~o s;~os;1 aD11.& 1? . RO?A?RRA? 1 ee111111. gs1 

b(ln)/bl 

4298.38328"6 
-8.8288988 

-64.8166177 
-8 .8S69822 
2.92966S4 

-8 .8SS7621 
-8.S889693 
-8 .8801486 
8.S329876 

DIFF 
e.88e 

-8.ee2 
8 . 888 
". 807 
9 .S18 
8.936 
8.858 
9,886 
9.121 
S,188 
8.232 
8.322 
9,463 
8.86" 
S . 961 

a(out)/bl 

8.84789S9 
2.8S23962 
8.84"1389 
8.1165796 
8.8181423 
9.9917452 
8.9882668 
9.8881,49 
9.8888463 

.. · / 

b(out)/bl 

6781.6387194 
-9.8122998 
6-4.2268264 
-9.8816316 
-2.8763689 
-8.8899974 
-8.8166268 
-8.eeeees4 

8.8876238 

__ , . 



'• . . . 
x = 1. see i. 6H 62.2347 .. 8392 39.637224819 12.897621673 HHl.412 1.412 

• I • x = 1.8"8 1.8"8 62.2384e96&8 a9.63689684e 12.712613918 UJ0e2 . 113 2.113 
x = 1.7ff 1.7"8 62.243921971 39.638138828 12.717791143 18H3.188 3 . 188 
x = 1.811!111!1 1.8ff 62.26211'99249 39.638762984 12.713348266 1"""". 784 4. 734 
x = 1 • 901 1. 9ff 62.264"423S8 39. 64'487S431 12. 719171878 1SH7.li!J21 7 .821 
x = 2 • ""l/J 2 • "81/J 62.281212841 39.666961876 12 . 726280168 1"818.3"8 18.3"8 
x = 2.1H 2.1ee 62.3'!16617722 39.67391-4813 12.131e929e9 1ee1'4. 982 1-4.982 
x = 2.2ee 2.2ee 62.339428893 39.881229289 12.738191484 18821.-46-4 21.464 X= 2.3'!18 2 . 3"8 62 . 3888&&ees 39.841838128 12.745e1e878 1S8311J.383 38. 383 
x = 2.478 2.478 62.613887989 39.7669-48676 12.767741336 1'!1864. 821 64.821 



.. ,. 

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 . 7820 
2.6701 

DIPOLE SYMMETRY 
CM 

INCHES 
1 • 0000 
0.3937 

" . """" " • 001/JS 
6 . 1/JSSS 
". liJ319 

166 . 7836 
2.431iJ2 
". 0249 

21iJllJ.6963 
3.lliJ92 

CM 
INCHES 

CM 
INCHES 

KAMPS/TURN 
SQINS 

KAMPS/SQIN 
KGAUSS.XNCH 

SQ INS 
KAMPS/SQIN 

KGAUSS•RREF 

comments for this run: 
run on case 7 

(-SNOW2E) 18-JAN-9 13:03:16 

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
case: 7 Mid-plane insulation increased by twice the error 

error= 4.00 mi Is 
•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
Multipole coefficients for inner and outer coi Is 
higher coefficients (n>l) are in leJ••-4 

pole a(in) b(in) a(out) b(out) •(in)/bl b(in)/bl •(out)/bl 

1 " • ee0eeeJe 22.43eJ9263 " • """"""0 29.7673318 0 • 001/JSl/Jl/JliJ 4297 . 25561iJ86 llJ. liJSS01/JliJl/J 
2 llJ • """"""0 8 • Sl/JSSl/Jl/JS S. SI/JI/JI/JI/JI/JS ". """"""" " • l/Jl/Jl/J0eJl/Jl/J ". l/J01/Jl/J001/J " • eJliJ01/J01/Jl/J 
3 s • ee00e0e -8.2901497 " . """"""" llJ.2802840 " • 0000000 -56.6860818 0 • eJ001/J001/J 
4 " . """"""" 8 • """"""" ". """"""0 e • seeses0 " • eee0ees " • """""00 " • l/J01/Jl/J0eJl/J 
6 " . """"""" 0.0143963 0. e0e0eee -l/J,l/J16247eJ " • 01/J01/JfJ01/J 2.7678096 0. 01/JS0000 
6 0. 0000000 ". l/Jl/J0001/J0 0 • l/J01/Jl/J01/Jl/J " . """"""" " . """"""" ". """"""" 0 • s0eee0e 
7 " • "0""""" -S.0001490 0 • eJ00eJ00" -0 • el01/Jl/J921/J " • 001/Jl/Jl/JeJl/J -l/J,liJ286445 " . """"l/J"" 8 " • l/Jl/Jl/Jl/Jl/Jl/Jl/J " • liJl/J01/Jl/Jl/Jl/J e • eeeeeee " • 01/Jl/J01/J01/J 0 • e0eeeee 0 • 0000000 " • l/Jl/J01iJ.l/JliJ.l/J 
9 " • l/Jl/J.l/Jl/Jl/JliJl/J 0. eJl/Jl/Jl579 " . """"""" " • l/Jl/J01/J3 87 " • l/Jl/J01/Jl/Jl/Jl/J llJ.0302637 0 • eeeeees 
Multipole coefficients (total). Skew, Normal, ratios 

1 llJ.0eJeJ001/Jl/J01/J 62.198267134 0.000 101/JSl/J.000 
2 e • 0ee000eee ". l/J01/Jl/Jl/J01/Jl/Jl/J ".see ". """ 3 " • 01/J01/Jl/J01/JSS -8.eJ09866693 e. ee" -1.890 
4 e • ee0e0e00e 0. 01/JSl/JeJSSl/Jl/J ". ese ". 000 
5 e • e0ee0eseeJ -0.llJSS85176eJ ". """ -S.163 
6 " • """"""0"" 

0. """"""""" 
". eJ01/J 0 . """ 7 

e. """"""""" 
-8. eJSl/J2411/J21/J 0. 000 -0 . 046 

8 ". 00eJ0esess " • 01/JSliJfJSSSS ". eJ08 ". """ 9 " • fJ000Sl/JliJSS 0.000196638 0. 01/JS 0.038 

RREF 
units cm BOTH AIR IRON RATIO DIFF 

x = 0 • 000 0 • 01iJ0 62.198267134 39 . 543969684 12.66428745" uJ0ss. eee " . see 
x = ".100 ".100 62.198158392 39.6437"394eJ 12.664464462 9999.981 -0 . 019 
x = ". 201/J ". 200 62.197861129 39.642906885 12.664956244 9999.924 -0 . e16 
x = e . 300 e • 30e 52.19736216fJ 39.641672978 12.665789182 9999.829 -0.171 
x = ".4e0 e . 4ee 52.196655960 39.639700769 12.666965191 9999.693 -llJ.307 
x = 0.5021 0.61iJ0 52.196734479 39.63728271eJ 12.668461769 9999.517 -eJ . 483 
x = ". 6flll/J fJ. 601/J 52.194687166 39.634310176 12.66eJ276981 9999.297 -8.7213 
x = 0. 1ee ". 10e 62.193201420 39.6321772968 12.662428462 9999.031 -".969 
x = " • see 0 • 900 62.1916642123 39.62666061iJ7 12.664903416 9998.718 -1.282 
x = " • 900 0 • 9eJ0 62.189663648 39.621966036 12.667698614 9998.364 -1.646 
x = 1.000 1 . eee 52.187495310 39.616684914 12 . 6708lliJ396 9997 . 938 -2 . 062 
x = 1.100 1.100 62.186067128 39.610832462 12.674234666 9997.473 -2.627 
x = 1 • 201iJ 1 • 200 52.182410174 39.604443276 12.677966899 9996.964 -3.036 
x = 1. 301/J 1. 300 52.179692111 39.497589978 12.6821iJ02133 9996.424 -3.676 
x = 1 .400 l • 400 62 .176736489 39.490400616 12.686334974 9996.877 -4.123 

b(out)/bl 

5702.7443914 
" . 00000211/J 

63.69621393 
0. 0000000 

-2.9209856 
" • 0000001/J 

-0.21176294 
e • e£1000ee 
l/J,liJ074178 

' ' 



' --

x = 1. 6"" 1. 6"" 62 .174041694 39. 483"81999 12.69"969696 9996.361 -4.639 
x = · 1 • 600 1. 60" 52.171820833 39.475951096 12 . 695869737 9994.936 -6 . 066 
x = 1. 700 1 • 700 62.170630747 39.469"472034 12 . 701068712 9994.688 -6.312 
x = l . 800 1. 8"0 52.170822783 39. -464303380 12.706519-403 999"4. 7-4"4 -6.266 
x = 1. 900 1 • 900 62.173699066 39.-46136"4799 12.712244266 9996.276 -4.724 
x = 2 • 0"0 2 • """ 62.180"80468 39.461866122 12.718226338 9996.618 -3.482 
x = 2. Ul0 2 .1"" 62.191887346 39.4674331"8 12.724464239 9998.780 -1.22" 
x = 2 • 2"111 2 • 2"111 62.211134628 39.480212363 12.73111922176 10002. 467 2.467 
x = 2 • 300 2 • 30111 62.24054186" 39.602921907 12.737619963 10""8. 11111 8.101 
x = 2.478 2.478 52.329491498 39.579392488 12.760"99011 10025.142 25.142 


