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Review of the
Current Design

Field Quality Optimized
Peak field Optimized

One wedge per layer only
Poles of Outer and Inner
layers well aligned
Collaring process will
provide pre-stress

» However, the wedges are
not exactly symmetric
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Design with Wedges
Forced Symmetric
(using ROXIE feature)
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» Field Quality Optimized
» Peak field Optimized
» Poles of Outer and Inner
aligned and together
» wedges are now exactly
symmetric
» However, collaring process
will not provide good pre-
stress (note: parallel poles) |

No good solution
could be found

despite numerous
attempts

Back to the
drawing board
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LHC Style Cable used in Quad & Dipole
(based on full keystone for Q2pF and B1ApF)

# Cable Geometry

M | MHspe e Lphik width_j wigth_o g Eoares, gaprd | Conment =
1 EICLHCE 15.1 1,816 1.%94 29 115 & LHC IM KEYSTOE FOR EIC DIPOLE
1 EICLHCO 151 179 201 28 118 E LHC IN KEYSTOME FOR EICIR QLWD
1 EICLHCOL 15.1 1,786 2.01d| 28 115 5 LHC CAILE KEVSTOR FOR EIC d.2k] NCYorone ange for cable width << coll readius
£ B I Sadyd 19,3 1,553 i S 115 S EIL 36 STREHD B QEFF Bl .ﬂupF
3 EIC3518 19 4 1,773 2.007| 36 115 3 EIC 36 STRAHD 61,8« Cable height 15.1 15.1
4 EIC36428 19.4 1.768 2.012] 3 115 SEIC 36 STRAHD B4.2¥ 2 Lawers | Cable mickthickness 1.9 1.9
B CHELED] 15,1 1.7% 3064 28 118 EME IMMER LAYER,S TR0
& CABLELG 15.1 1,362 1,598 3% 100 5 MB OUTER LAYER,STROL Insul {one side) 0.12 0.12
7 SIMALE 0,54 .94 0.94 1 0 0 SIMGLE 5TRAHD Coil ir. 140 185
8 GaIiChE 9,74 1,061 1.271| 74 0 GaI001 (RHIC: CRELE
3 RSI001 9,73 1,111 1.321] =0 74 0 GSI00L Following Mandersr
10 SOMECHBLE b1 1. 3G 2.158 £t 1 (s n T o
11 SOMMCEHDK =0 13.8 13.8| 280 5 0 7x20mm cable, no keystone g Rad 147.55  192.55
12 20MMCABZ 0 1.8 2| 37 0 020 mm cable 2 ot 0.2190 0.1678
F Cable Definition Width_i 1.750 1.816
width_o 2010 1.984
Ha | Hams Cabble G=cm. Strand Filapert | Imsul Trans Du=nch Hat . T a Comeend
1 EICLHCE2K EICLMCE STREICLI MBTII  ALLPOLYIL [TRAMS1  HOME 2 LHC IMMER FOR EIC IR OUAD B2 .
2 EICLHOIZE ETICLHCT] STEEIC] HETI 1 HLLFTOLTIL (TR HIHE 2 LHC IHHER FIF EILC IR OIFLE & NDtE. HEFStﬂnES arE
I LHCIN2X EICLMCOL  STREICL  METII ALLPTLYIL |TRAMGL  HOHE 4.2 LHC IMHER FOR EIC B4, 2K reduced for EIC
LHC VELLONIN CRELEDL STROL METII ALLPOLYIL [TRAMS1  HOME 1.9 ¥6-1 DESIGH DIPOLE DMMER

TELLOHOY  HELE 06 S TR0 HETIL ELLFTL YL | TRENSL HLIME 1.4 Wo-1 IESIGH DIFOLE LAVIER

Cales considered for EIC: "EICLHCB2K" and "EICLHCQ2K" (EICLHCB and EICLHCQ)

Similar to LHC inner: "YELLONIN" (CABLEO1)
l?’ Brookhaven
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(“Q” cable, instead of “B” cable)
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Design with Wedges ﬁﬂ[ﬂ[////////ﬁ |

Forced Symmetric

(with EIC “Q” cable) Hl]fﬁ//[/////y//f////ﬁ%

» Field Quality Optimized

» Peak field Optimized

» Poles of Outer and Inner
aligned and together

» wedges made exactly
symmetric with ROXIE feature

> Collaring process should Outer layer block
provide a good pre-stress leans on a wedge
(note: wedge shape at poles)
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Comparison with the Previous Design

| Block Data 2D

HDlTHPE! | MCak | =3 | e | Current | Cable name |ﬂﬁ Ma | W1 W | Mz | String ‘Act | Block
[ ites =] 30] 140 | 0.5 0 ~8500 EICLHCEZK w|[ 2[ 200 [ 1 3| 3| 7 .2637 [FHIR 2 =
I_E Cos Cos | 4 140 | 31,179 | 25,196 | -8500 [EICLHCB2K »|[ 2[ 20 [ 2] 25 | 23| 32,8991 ALPHA k=l

[ 3 |I:n:|s | 21 156 | 0.5 | 0/ -8500 [EICLHCE2K w|[ 2[ 20 | 3l 6| 10| 8.6236 PHIR P =lla
Cdltee w15 156 | 17 0| ~8500 [EICLHCE2K w|[ 2| 20 L4 18] 28]  @5.20BlALPHR 2 wld4

Block Data 200

Mo | Tupe _| MCak | =4 » | a | Current. | Cable name | 1| N2/ T Wol H1| Hu | H=|String |Act. |Block
[ 1lcos =|[ 31 140 | 0,54 | 0 -8500 EICLHCUZK || 2] 200 1] 3| 3| 6.44 PHIRS z -z
| Zos w| 4] 140 | 31.179 | 25,196 | -8500 EICLHCQ2K »|[ 2[ 2000 2| | 12| 10,34 [PHIRS !_%3!4
R 156 | | 0] ~g500 [EICLHCOZK »|[ 2[ z0l0 3 ol ol OALPHRS 2 w2
m 'I:Ds o= w|[ 13| 156 | 17| 20| -5500) |_IELHEE!2KJ|_|_ED [ 2l 0l 2 OjpLPHRS 2 =i

One turn less in total (69 instead of 70)

RLua-al Inner layer has one more, outer two less
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Full View of the &@@%%M%%@%

Coil Design
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Comparison with the Previous Design
(Peak Fields)

Bl M — Bl (T)
6.375
6.306
| Row [ ]
| 5.976
5.708 [
| 5.647
5.375 ]
[ | 5.317
5.042 [ ]
| 4708 [ 4.988
B 4.659
4.375 a2
4.042 4000
3.708 3670
3375 3'341
3.042 '
2.708 ;’g;;
2.375 :
Ry o 235
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I
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— ]
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Comparison with the Previous Design
(Quench Margin)

Margin to quench (%) o e R Margin to quench (%) T ﬁ; T .
94.37 94.15
I 1
91.41 91.24
] I
88.46 - 88.32
- 85.50 85.41
] I
- 82.55 - 82.49
79.59 79.57
76.64 76.66
| L o
70.73 70.83
67.77 67.91
64.82 64.99
61.87 62.08
58.91 59.16
55.96 56.25
I -
53.00 53.33
I
50.05 50.41
- 47.09 - 47.50
- 4414 44.58
I
— R - 41.66
38.23 38.75
ROXIE 1. ROXIE o2 B Tt
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Comparison with the Previous Design
(Field Harmonics)

Previous Design

HARMONIC ANALYSIS NUMBER . ... ... e e e e 1
MATN HARMONTC .. .. ittt it tssamanaansanessansansnns 2
EEFERENCE RADTIUS (M) - - v e s e st e e mmmemememmmmmmmnes 83.0000
¥-POSITICON OF THE HAEMONIC COIL (mMM) . .vvuwuuuunnnnn 0.0000
Y-POSITICN OF THE HAEMONIC COIL (mm) . ..-.ceeeeunn.. 0.0000

MEASUEREMENT TYPE .. ... e i ALL FIELD CONTRIBUTIONS

ERRCE CF HAEMONIC BANATYSIS OF BI .. v et i e st eeenaa 0D.8%91E-04
SUM (Br(p) - SUM (An cos(np) + Bn sin(np))

MATIN FIELD (T) & ir e s e es s s e sameseansaneesansenenns. 2.1e7%908
MAGNET STRENGTH (T/(m*(n—-1)) ... e e e e e e 38.1e7¢6
NORMAL REELATIVE MULTIFCOLES (1.D-4):

b 1: -0.1gl88 b 2: 10000.00000 b 3: 0.00620

b 4: -0.01232 b 5: 0.02472 b 6: 0.20673

b 7: -0.00233 b 8: -0.0008e b 9: 0.00075

bl0: 0.04287 Dbll: -0.00012 blZz: -0.00000

bl3: -0.00002 bl4: -0.57513 bl5: -0.00000

blé: —-0.00000 Dbl7: -0.00000 DblB: 0.01583

HAEMONIC ANALYSIS NUMBER .......oieoumimemenmannnnenna 1
MATN HARMONTC . . i n it e e s s s s m s m s e ans s 2
REFERENCE RADTIUS (M) - ¢ o v i v e e v e e e e e e e e e e e e mmmmmmn 83.0000
X-POSITICN OF THE HARMONIC COIL (mm) .-....oiounnnn-. 0.0000
Y-POSITION OF THE HABMONIC COIL (MM) v v eunnnenn 0.0000

MEASUREMENT TYPE ... in i i e it i e e ALL FIELD CONTRIBUTIONS

ERRCE OF HABMONIC ANATYSIS OF Br ... i it et eenn 0.e77eE-04
SUM (Br(p) - SUM (An cos(np) + Bn sin(np))

METN FIELD (T) & ueereeeenensensesansanansannansnnenns 3.147502
MAGNET STREENGTH (T/(m™ (n-1)}) ..t e e e e e e u s 37.9217
NOEMAL RELATIVE MULTIFOLES (1.D-4):

b 1: -0.14254 b 2: 10000.00000 Db 3: 0.00250

b 4: -0.01577 b 5: 0.02641 b &: -0.1028585

b 7: -0.00201 b 8: -0.000%4 b 9: 0.000&5

b10: -0.40774 bll: -0.00011 bl2: 0.00000

bl3: -0.00002 bl4: -0.46484 bl5: 0.00000

blé: -0.00000 b17: -0.00000 bl8: 0.00550

A good 2-d solution with symmetric wedges found.

We are now good to resume with the 3-d optimization.
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