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Magnetic shimming table

When we look at a magnet from the connection side with a Blscnelot Yoke ”‘3‘"‘”" slot
shim in bladder 1, from the non-connection side the shim
would be in slot 6 Collar rod

Harmonics that change sign:
© bs by
© 8g 84, ..
© by by
" 8y 8
= Harmonics that do not change sign:
" as 89
© bg, by,
"8z 87
= by by
n=1,5.9... n=2,6,10... n=3,711... n=4,38,12...
Shim Dansy yn+1 Doons1) Q2n+1) Dyn:s Q4n+3 Doon:2) Q2n+2)
1 + Dgnes + A4 + bynny + Ayon+1) + Dygnes + Q43 + Byonsn) + Aon+2)
2 + Dypiq - Q41 + Dyne1 - Ayn+1) + Dynes ~ Q43 + Dyne2) - Qyen+2)
3 + a4 - bgnit + bynny + Ay0n+1) - Aype3 + Dyns - bygn+2) - Aen+2)
4 Qe - Dypia + Dyne1 - Ayn+1) + 43 + Dyns - Dyne2) *+ Qo042
5 -bgnay - Qne1 + bynny + y0n+1) - bynas - Qn+3 + Byniz) + Ayon+2)
6 - Bynes + An41 + Dyn+1) - Qyn+) - Bynes + An43 + Dyn42) - Qen+2)
7 - Ayney + byniy + bynyy + Ay0n+1) + a3 - bgnis - bagn+) - Aen+2)
8 + Qg + Dy + Doons) - Qopen+n) - ypeg - Dypig - Donin) + Don+2)
——Usj
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Cross check with ROXIE that the table is correct

) MATH FIELD {TH o+ vt vvvsueneenentntennsnnneinensnss -6, 521047
MAIN FIELD (T) o tvvenene e eeee e et eeeeeeaeanes 6.621048 .
MAGNET STRENGTH (T/(M™(N-1)) ovrrrneniennnaannnns -132.4210 MAGHET STRENGTH (T/{(m™{n-1}} .. ... .covviiiiinin, -132.4203

"y FORMAL BELATIVE MULTIFOLES {1.D-d4%:
b Seas b o a0000.00000 b3 1.79120 b i 435701 B 20 10000.00000 b 3 1.78362
b 4: ©.59399 b 5: ©.16432 b 6: -2.05554 b4 0.53747 b 5 0.16204 b & -2,05533
b 7: ©.01454 b 8: 0.00377 b 9: 0.00079 b 0.0144Z2 b B o.00382 b W 0. 00077
b1e: -0.11120 bill: 0.00010 bl2: 0.00003 bio: -0.111z2z2 b1l o.oooio biz: 0, 0000z
b13: 0.00000 bl4: -9.87175 bl5: 0.00000 bis: 0.ooo00 big: -0.87175  bit: 0. 0a000
b16: -0.00000 bl7: -0.00000 bl8: -0.26186 blk: -0. 00000 Ba7: -0. 00000 hig: -0. 26188
b19: -0.00000 b20: -0.00000 b b13: -0.00000 b -0.00000 B
- ZEEW FELATIVE MUILTIFOLES {1.D-4%:
EKEN RELAT?;T::TI:U;% f1.[)22.”1:;59? a 3: 0.10507 a 1 -B 27012 A It -Z,16043 a3 -0.10733
a 4: -0.25994 a 5: -9.10996 a 6: -0.04119 a4 025888 a S 0.11130 & 6 0, 04077
a7: -0.01638 a 8: -0.60706 a 9: -0.00201 a 0 01656 & & 0.00E33 A O 0, 00206
ale: -9.00061 all: -9.00022 al2: -9.00010 all: 0.00053  all: o.o0022  all: 0. 00010
als: -0.00003 al4: -9.00001 als: -0.00000 als: 0.ooo0z - al4: o.oooo1 - als: 0, ooooo
alé: -0.00000 al7: -0.00000 al8: -0.00000 alb: 0.00000 217 o.oooo0 a1 0. 00000
alo: -0.00000 a20: -9.00000 a ala: 0.00000  az0: o.o0o0n A
SURFACE OF ALL FEW-ELEMEHTS (HEFS2) ... 133326, 3290
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Cross check with ROXIE that the table is correct

MAIN FIELD (T) tenctinteniee e e e aaeens -6.621048 BMATH FIELD T3 o vvvnn v aa o a i -B. 621047
MAGNET STRENGTH (T/(m™(n-1)) ....ooivvnniinnnnnnnn. -132.4218 MAGHET STREHGTH (T/m™{n-133 .o iaas -132.42019
NORMAL RELATIVE MULTIPOLES (1.D-4): HOEMAL RELATIWE HMULTIFOLES {1.D-4):
b 1: 4.36960 b 2: 10000.00000 b 3: 1.79120 L 1: E.26560 b 2: 10000,00000 b 3 -0.1n8248
b 4: ©.59399 b 5: 0.16432 b 6: -2.085554 b 4 -0,59322 b & -0,111e0 b E: -2.,05554
b 7: ©.01454 b 8: 9.00377 b 9: 9.00079 h M 0.01653% b &: -0.00371 b 9: -0, 00205
ble: -8.11120  b1l: 9.00010 bl2: 9.00003 bin: -0,11122 bhi1: o.0o0z2z2 bilz: -0, 0000z
b13: 0.00000 bl4: -0.87175 bls: 0.00000 hiz: -0.,0000% hid: -0,87175 bhitg: 0. 00000
b16: -8.00000 b17: -0.00000 bl8: -0.26186 hig: 0,00000 bi7: -0, 00000 hiz: -0, 2R13E
b19: -8.00000 b20: -0.00000 b bis: 0,00000 b20: 0,00000 b
SKEW RELATIVE MULTIPOLES (1.D-4): SEEW BELATIVE MULTIFOLES {1.D-4):
a 1: 6.25126 a 2: 2.15697 a 3: 0.10507 a 1: -4,36247 a4 2 2.17002 a4 3 1.7849:33
a 4: -8.25994 a 5: -0.10996 a 6: -0.04119 2 G 0,.25841 = G -0,163%10 2 E: -0, 044103
a7: -8.01638 a 8: -0.00706 a 9: -0.00201 P 0.01449 a2 2 0,.00693 a2 49 -0, 000719
ale: -8.00061 all: -0.00022 al2: -0.00010 aln: -0, 00059 ad1: o.000do adiz: 0, 0a0i0
als: -8.00003 al4: -0.00001 als: -8.00000 PRET -0, 00000 a14: -0,00001 ais: 0, 0a0ao
alé: -9.00000 al7: -0.00000 als: -0.00000 alk: o.00000 a17: 0.00000 a1%: -0, 00000
alo: -0.00000 a20: -0.00000 a 219 -0, 00000  a20: 0.00000 a h;
e SURFACE 0F ALL FEM-ELEMEHTS {MEF 2% ... 0o 133326, 32490
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Cross check with ROXIE that the table is correct

MATN FIELD (T) eeeeuneeneeineaeeenaeeaennes -6.621048 MATH FIELD {T) ooouaesssonsss innes s -, B2104
MAGNET STRENGTH (T/{M™(N-1)) +rvvereneeeneennns -132.4210 MAGRET STRENGTH (T/{(W™(n-1)) ....ovvivivnininnn, -13z2.420
NORMAL RELATIVE MULTIPOLES (1.D-4): ED?EM MEE?EETLEIE?LE%S%&%%M b 3 0,11217
b 1: 4.36960 b 2: 106000 .00000 b 3: 1.79120 ]:l 4: _ul59242 ]:l 5: I:l.111'?9 ]:l E: _2|U5525
b 4: 0.59399 b 5: 0.16432 b 6: -2.05554 b 7 -0,01651 b & -0, 00269 b 9 0, 00206
b 7: 0.01454 b 8: 0.80377 b 9: 0.60079 bio: -0.11122 bid: -0.00022 biz: -0, 00002
ble: -8.11120 bll: 0.00010 bl2: 0.00003 biz: 0,0000% hid: -0,87175 bis: -0, 00000
b13: 0.00000 bl4: -8.87175 bls: 0.080000 biE: 0.00000 bi7: 0.00000 big: -0. 26186
b16: -8.00000 b17: -5.60000 bl8: -0.26186 b19: -0,00000 bLZo: 0.00000 b
b19: -0.00000 b20: -9.00000 b
SEEW BELATIVE WULTIPOLES (1.D-4):
SKEW RELATIVE MULTIPOLES (1.D-4): a 1: -4.23452 a4 & -&,18873 a4 3 1.a0064
a1: 6.25126 a 2: 2.15697 a 3: 0.10507 a ? ‘ggiigg a g= ‘gagggg a g= ggg%gg
. . . a H . a H =u, a H =,
27 oo as  ooovee a9 occs01 310 0.00060 311 0.00010 312 -0.00010
o o eoee1 o11- 0 0602s o1ar -6 00016 213 -0, 00000 214 0,00001 a1E: 0, 00000
. ’ . ’ . ’ alk: -0, 00000 a1y o,00000 a18: 0, 00000
als: -0.00003 ald: -9.00001 als: -9.00000 2ia -0 00000 a20: -0 00000 4
al6: -0.00000 al7: -9.00000 als: -9.00000
alo: -0.00000 320: -0.00000 a SURFACE OF ALL FEM-ELEMEHTS (MEF*2} .. 00vivvveenie...  133326,329
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Cross check with ROXIE that the table is correct

=
Ol
-

= 5 1 -6.621048 MAIN FIELD (T) .eniiii i -6.621045
MAGNET STRENGTH (T/(m™({n-1)) it eeiannnnn -132.4210 MAGMET STRENGTH (T/(m~(n-1)) ..... ... oimrirnnnnnn -132.42089
NORMAL RELATIVE MULTIPOLES (1.D-4): NORMAL RELATIVE MULTIPOLES (1.D-4):

b 1: 4.36960 b 2: 10000.00000 b 3: 1.79120 b 1: -4.36076 b 2: 10000.0008@ b 3 -1.79390

b 4: ©.59399 b 5: 8.16432 b 6: -2.85554 b 4: 0.59293 b 5: -0.16370 b 6: -2.05582

b 7: ®.01454 b 8: 9.00377 b 9: 9.00079 b 7: -0.01459 b 8: 0.00374 b 9: -0.00078

bloe: -@.11120 bll: 0.80010 bl2: 0.00003 ble: -0.11121 bll: -0.80010 bl2: 0.00003

b13: 0.00000 bl4: -0.87175 bls: 0.00000 bl3: -0.00000 bl4: -0.87175 bls: -0.00000

bl6: -0.06P00 bl7: -0.00000 bl8: -0.26186 bl6: -0.00000 bl7: 0.00000 blg: -0.26186

b19: -0.00000 b20: -0.08000 b b19: 0.00000 b20: -0.00000 b

SKEW RELATIVE MULTIPOLES (1.D-4): SKEW RELATIVE MULTIPOLES (1.D-4):

a 1: 65.25126 a 2: 2.15697 a 3: 0.18507 a 1l: -6.24756 a 2: 2.16583 a 3: -8.18512

a 4: -0.25994 a 5: -0.10996 a 6: -0.084119 a 4: -0.26006 a 5: 6.11910 a 6: -0.04124

a7: -§.01638 a 8: -B.00786 a3 O -0.00201 ai: 0.081637 a 8: -0.00785 a 9: 0.00208

ale: -@.0080861 all: -0.0080822 al2: -0.00010 alo: -0.00061 all: 0.068022 al2: -0.00010

al3: -0.00003 als: -0.00001 al5: -0.00000 als: 0.00003 al4: -0.00001 als5: 0.00000

al6: -0.008680 al7: -0.00080 a318: -0.000800 al6: -0.00000 al7v: 0.00008 al8: -0.00000

alo: -0.00000 a20: -0.08000 a alg: 0.00080808 a20: -0.00808 a
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Cross check with ROXIE that the table is correct

MAIN FIELD () ot e ee et e et e e e e e e e e e e _6.621048 MAIN FIELD (T) o iiiit it it i e iiie et i inne e annns -6.621049
MAGNET STRENGTH (T/(m™(n-1)) ....ouuiiiiinnnnann.n.. -132.4210 MAGNET STRENGTH (T/(m~(n-1}) ...........coovviinnt, -132.4210
NORMAL RELATIVE MULTIPOLES (1.D-4): NORMAL RELATIVE MULTIPOLES (1.D-4):

b 1: 4.36960 b 2: 10000.00000 b 3: 1.79120 b 1: -4.33256 b 2: 10000.00000 b 3 -1.79040

b 4: ©.59399 b 5: 8.16432 b 6: -2.85554 b 4: 0.59855 b 5: -0.16274 b 6: -2.85522

b 7: ®.01454 b 8: 9.00377 b 9: 9.00079 b 7: -0.01443 b 8: 0.00381 b 9: -0.00078

bloe: -@.11120 bll: 0.80010 bl2: 0.00003 b1e: -8.11122 bll: -0.00010 bl2: 0.80003

b13: 0.00000 bl4: -0.87175 bls: 0.00000 b13: -0.00000 bl4: -0.87175 bls: -0.00000

bl6: -0.06P00 bl7: -0.00000 bl8: -0.26186 bl6: -0.00000 bl7: 0.000008 bls: -0.26186

b19: -0.00000 b20: -0.08000 b b19: 0.00000 b20: -0.00080 b

SKEW RELATIVE MULTIPOLES (1.D-4): SKEW RELATIVE MULTIPOLES (1.D-4):

a 1: 65.25126 a 2: 2.15697 a 3: 0.18507 a 1: 6.27858 a 2: -2.172186 a 3: 8.16759

a 4: -@.25994 a 5: -P.10996 & 6: -0.04119 a 4: ©.25892 a 5: -8.11231 a 6: 0.04072

a7: -§.01638 a 8: -B.00786 a3 O -0.00201 a 7: -0.01654 a 8: 0.00694 a 9: -0.00207

ale: -@.0080861 all: -0.0080822 al2: -0.00010 ale: 0.00659 all: -0.008022 al2: B.060018

al3: -0.00003 als: -0.00001 al5: -0.00000 al3: -0.00003 al4: 0.00001 al5: -0.80000

al6: -0.008680 al7: -0.00080 a318: -0.000800 alG: @.00008 al7: -0.00000 als: 0.00008

alo: -0.00000 a20: -0.08000 a alo: -0.00808 a20: 0.00000 a
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Cross check with ROXIE that the table is correct

Pl - e
R

MAIN FIELD (T) ottt ee e e eeaeeeeans -6.621048

MAGNET STRENGTH (T/(m~(n-1)) ....oovieiriirnanna.... -132.4210 MATH FIELD {T} o vvvvvttnttneenste e ent et aneenn -E. 521048
MAGHET STEENGTH (T/ (R {0135 vurvurunnnnninrinrneras -1532. 4210

NORMAL RELATIVE MULTIPOLES (1.D-4):

b 1: 4.36960 b 2: 10000.00080 b 3: 1.79120 HORMAL EELATIVE MULTIFOLES (1.D-4):

b 4: 8.59399 b 5: 0.16432 b 6: -2.85554 b 1: -6, 28107 b 2: 10000, 00000 b 3: 0,11174

b 7: 8.81454 b 8: 0.80377 b 9: 8.00079 b 4 -0,553200 b & 0,11127 b & -2, 08531

blo: -9.11120 bill: 0.00010 bl2: 0.00003 B -0.01ei0 b & -0, 00267 b 3 0, o0z04

b13: 0.00000 bld: -8.87175 bl5: @.00000 ba0: -0,11122 b1l: -0, 00022 bi12: -0, o0oo

bl6: -0.00000 bl7: -0.00000 b18: -0.26186 lﬁ'ig gggggg lﬁ'i; 'ggga;g ﬁg 'gggggg

b19: 0.00000 b20: 0.00000 b bie, _0' 00000 B20. 0 00000 b

SKEW RELATIVE MULTIPOLES (1.D-4): ,

a 1: 6.25126 a 2: 2.15697 a 3: 0.10507 :Fﬁw RELHTHIEF;ETI:DE?S {LDE‘.H:IL':'-':lH a 3 -1, 79770

a 4: -0.25994 a 5: -0.10996 a 6: -0.04119 a 4 0,25824 3 G 0,16198 2 6 -0, 04108

a 7: -0.01638 & 8: -0.007086 a 9: -B.06201 a T -0,01452 a 8@ 0, 00628 & 9@ 0, 00078

ale: -0.00061 all: -0.00022 al2: -0.00010 2l -0, 00060 adid: -0, 000di0  adiz: 0,000

al3: -0.00003 ald: -0.00081 als: -0.00000 a13: o.o0oo0 add: -0, 00001 a1G: -0, a00nn

al6: -0.00000 al7: -0.00000 al8: -0.00000 alk: o.o0000 217 -0, 00000 ails: =0, ogoan

alg: -0.08000 a20: -0.00000 a als: 0, 00000 a20: 0, 00000 a
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Cross check with ROXIE that the table is correct

MAIN FIELD (T) e etneeeneeeine eeeeie e eeaeannenns -6.621048 MATH FIELD (T} «oon v vian oo it iniann -B. 621043
MAGNET STRENGTH (T/(m~(n-1)) ......ovenrirannnannn.. -132.4210 MAGHET STRERGTH {T/{m™{n-13} i ianas -1z2.4210
NORMAL RELATIVE MULTIPOLES (1.D-4): HORMAL BELATIVE MULTIPOLES 1.D-4):

b 1: 4.36960 b 2: 10000.00000 b 3 1.79120 b 1: B,22993 b 2 10000,00000 b o3 -0,11563

b 4: 8.59399 b 5: 0.16432 b 6 -2.05554 b 4: -0,5313%0 b &: -0,11072 b &: -2.,0554¢5

b 7: ®.01454 b 8: 0.00377 b 9 0.00079 b 0,01e22 b & -0, 00270 b 9: -0, 002032

ble: -@.11120 bll: 0.00010 bl2 0.00003 bin: -0,11121 bii: o.o00z2z biz: -0, 00002

b13: 0.00000 bl4: -0.87175 bls 0.00000 biz: -0, 00002 bid: -0,87175 biL: 0, 00000

bl6: -0.00000 bl7: -0.00000 bl8 -0.26186 blg: o, 00000 b1¥: -0, 00000 Dbig: -0, 26126

b19: -9.00000 b20: -0.00800 b bia: 0,00000 ba2o: 0,00000 b

SKEW RELATIVE MULTIPOLES (1.D-4): SKEW RELATIVE MULTIFOLES (1.D-4):

a 1: 6.25126 a 2: 2.15697 a 3: 0.10507 a 1: 4,32214 a2 -2, 17106 a 3 -1.7487414

a 4: -8.25994 a 5: -0.10996 a 6: -0.084119 E -0, 25913 a 5 0,16357 a B 0,041549

a 7: -@.01638 a 8: -0.00706 a 9: -0.00201 a -0,01458 a & -0, 00633 & 9: 0.o0007:3

ale: -8.80061 all: -0.80022 al2: -0.008010 alnl: 0.00061  adlil: -0, 00010 alz: -0, 00010

al3: -0.00083 ald: -0.000081 als: -0.00800 ald: o.oo000 alg: 0, 00001 alt: -0, 00000

alG: -@.00080 al7: -0.00000 als: -0.00000 alk: =0, 00000 al1?: -0, 00000 alg: 0. 00000

alo: -0.00000 a20: -0.00800 a ald: o, 00000 az20: -0, 00000 &

CHILUM

HL-LHC PROJECT

Susana lzquierdo Bermudez



