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DEVELOPMENT D20 T HTS/LTS HYbrld Common Coil DESign

PROGRAM

» New hybrid designs for Bi2212 in series with Nb;Sn having 15%
» All design use the Nb,;Sn and Bi2212 Performance as of 9/29/2021
» All designs are optimized for a good field quality

» Configurations for 4 to 6 layers of main coil (+pole coil)

» Space Included for an intermediate mechanical structure for
stress management (next step - optimize with proper analysis)

20T Bi2212/Nb;Sn Hybrid Common Coil Design with 15% Margin -Ramesh Gupta, BNL  11/2/2021
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Design criteria for a 20 T hybrid magnet

Nb,Sn: J,=900 A/mm? (12T, 4.2 K)
— AssumingJ, = 1350 A/mm¢ (12 T, 4.2 K) and 0.67 ratio

Bi2212: ./ =500 A/mm* (20 T)
— Assuming J, = 740 A/mm¢* (20 T) and 0.67 ratio
— Based on RC5/6 J,

G

“Q
REBCO: J = 430-540 A/mm? (20 T) Fo)

2

— AssumingJ,= 800 A/mm-* (20 T) and 0.54-0.67 ratio

* Depending of cable design: CORC/STAR wire in groove or
multi-strand cable with CORC/STAR wires

So, in conclusions, a /.= 740 A/mm? and a J_ = 500
A/mm? at 20 T seems a reasonable assumption for
both Bi2212 and REBCO CORC/STAR

Bi2212

DEPARTMEMNT OF Ofﬁce Of

ENERGY Science

Ref Jo(12T,4K), A/mm2

t[/] 0.2625 Scaling Factor
Bc2[T]  25.87188
C 182715.3
Bp b Ic lc 5% degr. Je 5% deg., 1.1 Cu/non-Cu
[T] A/mm2  A/mm?2 A/mm?2
‘ 12.0 0.46382 2981.158 2832.09938 1348.618959
Je/lo=1.45
B[T] |1at100%sSsL| Je [0 i
M jlectogkss e 1 Bj2212
20

370 736 508

B. Ferracin— 20 T hybrid and comparative analysis

20T Bi2212/Nb;Sn Hybrid Common Coil Design with 15% Margin

-Ramesh Gupta, BNL

Performance Assumptions of Nb,Sn & Bi2212

900
0.6673 s
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U.S. MAGNET

DEveLRET Conductor Used

HTS - Bi2212 LTS - Nb3Sn

£3| B mdp_oct-2021-8i2212-i0 output £3| [=] mdp_oct2021-Bi2212-#40.0utput E3 £3| & mdp_oct 2021 Bi2212-10.output &3 [=] mdp_oct-2021-Bi2212-#40.cutput E3 |

NUMBER OF BLOCK &t ttsssssnnnnnnnnnnnnnnnnnanananannnnns 1 NUMBER OF BLOCK &« vv v e et e e ee et e e e e e et e e eeen e 5
NUMBER OF CONDUCTORS & oveesnnnnnnnnnnnnnnnnnnannnnns 3  NUMBER OF CONDUCTORS & v vtettea et e e eeee e e eeene e 25
POSITIONING ANGLE (DEG) +vvvverereeeeeeeenenaneennns 214.4000 POSITIONING ENGLE (DEG) s vvvuessesnnnneeannnnneennns 105.1100
INCLINATION ANGLE (DEG) +vvvvvnnnennnnnnnnnnnnnnnnns -90.0000 INCLINATION BNGLE (DEG) & vvvvenmnnseeannannnnnannnnns 0.0000
CURRENT IN EACH CONDUCTOR OF THE BLOCK (B) ..vvo.... -13900.0000 CURRENT IN EACH CONDUCTOR OF THE BLOCK (B) ......... -13900.0000
INNER RADIUS OF THE BLOCK (MM) .. vvvse s mmeannnenns 18.2000 INNER RADIUS OF THE BLOCK (MM) ... vvoiieee e eeennn. 45.4000
CRBLE HEIGHT (MM). (INSULETED) e vvveennmnmnnnnnannnnns 18.6500 CRBLE HEIGHT (MM). (INSULETED) .. iieeeeeeeeeeeanns 13.6000
CABLE INNER WIDTH (MM). (INSULATED) . uuuueeeennnnns 1.8200 CRBELE INNER WIDTH (MM). (INSULATED) & vvveunnunnnennnn 1.9000
CRBLE OUTER WIDTH (MM). (INSULATED) .. vuuuueeeennnnns 1.8200 CRABLE QUTER WIDTH (MM). (INSULATED) .« vvveenunnneennnn 1.9000
CRBLE HEIGHT (MM).(BEEE) .. iieeesssnnnnneannnnns 18.3500 CEBLE HEIGHT (MM) . (BEERE) o uueesessnnneeennnnneannns 13.3000
CABLE INNER WIDTH (MM). (BERE) . .uvveiimnnnnnnannnnns 1.5200 CABLE INNER WIDTH (MM). (BRRE) ...oouremmmnnnnnnannn. 1.6000
CABLE OUTER WIDTH (MM). (BERE) . .uvvessmmnnnnnannnnns 1.5200 CABLE OUTER WIDTH (MM). (BRRE) ....ourermmmnnnnnannn. 1.6000
RADIAL INSULATION THICKNESS (MM) .. uuueeeennnnnnnn-. 0.1500 RADIAL INSULATION THICKNESS (MM) .. uuiuuunnnnnnnnnnns 0.1500
AZIMUTHAL INSULATION THICKNESS (MM) . ..ueooennnnnnnn. 0.1500 AZIMUTHAL INSULATION THICKNESS (MM) ...uuuuuuunnnnnns 0.1500
NUMBER OF STRENDS .t vvvssssnssssssnnnnneasnnannnens 40 NUMBER OF STRENDS v vvvveeeeeeeeeeeessnnnnnnannnnnnns 37
DIEMETER OF STRENDS (MM) + v oo vvnse e eseesanneannnnns 0.8000 DIAMETER OF STRENDS (MM) . s v v e et eeeeeeeeeenns 0.8000
CU/SC BATIO tvveessssssesesssseeseaaeeeeeaaaaeeeenns 3.0000 CU/SC RATIO it e e et et et e e e e e e et e et e eeeeeeannn 1.0000
RESIDUAL RESISTIVITY BATIO. . v v v e e seeeee e eeeeeenen s 100.0000 RESIDUAL RESISTIVITY RATIO. . e nnnnnnnnnnnnnnns 100.0000
TEMPERATURE AT WHICH JC END DJC ARE GIVEN (K) ...... 1.9000 TEMPERATURE AT WHICH JC AND DJC ARE GIVEN (K) ...... 1.9000
LINEAR APPROXIMATION JC(20.0 T) (R/MM**2)........... 2944 .000 LINEAR APPROXIMATION JC(16.0 T) (B/MM**2)........... 19258.000
LINEAR APPROXIMATION DJC/DB (A/MM**2 T)............. 64.000 LINEAR APPROXIMATION DJC/DB (A/MM**2 T).........c... 371.000
CABLING BNGLE (DEG) vt eet e e te e e e e e eeeeeeeeeans 1.389 CABLING BNGLE (DEG) e uueeeeeee e eeeeeeeeeeeannn 1.43%
NUMBER OF DISCRETISATION POINTS AZIMUTHAL .......... 2 NUMBER OF DISCRETISATION POINTS AZIMUTHAL .......... 2
NUMBER OF DISCRETISATION POINTS RADIEL ......eue.... 10 NUMBER OF DISCRETISATION POINTS RADIAL .vuuuuuennnn. 10

CONDUCTOR NAME . ... ittt it et e et et e m e BIZ2212R CONDUCTOR NAME ... ...ttt i it s eassannannneas MDPHZ

U.5. DEPARTMENT OF Ofﬁce Of

ENERGY |science 20T Bi2212/Nb;Sn Hybrid Common Coil Design with 15% Margin -Ramesh Gupta, BNL  11/2/2021




U.S. MAGNET

oevetoMent  September 2021 Designh with New Jo

Mismatched Margins (new designs have matched margins - 15% over 20 T)

1600 2000
~ --Bpk N
= £ 8000
£ 1400 o Bo £
P -e-Jo(Je/1.45) < 7000
S 1200 >
o £ 6000
> 1000 o
iz Q 5000
s 800 =
c £ 4000
5 600 S 2000
3 400 : E
° Bi2212 2 2000
> o)
o 200 1000
O 0 0 o—

0O 4 8 12 16 20 24 28 32 0 5 10 15 20 25
Field (T) Field (T)

20T Bi2212/Nb;Sn Hybrid Common Coil Design with 15% Margin -Ramesh Gupta, BNL  11/2/2021



U.S. MAGNET

ProamaNT - 50 mm, 20 T Bi2212/Nb;Sn Common Coll

One
Structure gt

side of the

Several configurations o
Full Model with matched margin | _ &
(15%) examined H ﬂ"ﬂ‘

o ii%'- .-% ; ® 1 Layer of Bi2212
(+pole coils)
-+ 3 to 5 Layers of Nb;Sn
* 15% margin

® |== + 20 T at ~14 kA W

|

» Space for structure
(size to be iterated) 5515 NbsSH

{UENERGY | Shee2’ 20T Bi2212/Nb,Sn Hybrid Common Coil Design with 15% Margin -Ramesh Gupta, BNL ~ 11/2/2021



PROGRAM

() DEVELOPMENT Configurations Examined for Nb,Sn/Bi2212 Hybrids

New configurations (October 2021) with matched margins

Configuration of September 2021
& P (Number of turns gets reduced, in some cases number of layers as well)

(mismatched margins with new J;)

Preview [/home/gupta/MDP/Oct2021/mdp_oct-2021-Bi2212-c10.data] T B I S R L I i SRR R A ] - [ ome/gupta/MDP/OCt2021/run2/mdp_oct-2021-Bi2212-f40.data] - O [/home/gupta/MDP/Oct2021/mdp_oct-2021-Bi2212-e50.d3

No. of turns: 336

One layer of Bi2212 One layer of Bi2212 One layer of Bi2212 One layer of Bi2212
+Five layers of Nb;Sn +Five layers of Nb;Sn +Four layers of Nb;Sn +Three layers of Nb;Sn

> All configurations have 1 layer of Bi2212 main coils and 6 turns of Bi2212 in pole coils

{UENERGY | Shee2’ 20T Bi2212/Nb,Sn Hybrid Common Coil Design with 15% Margin -Ramesh Gupta, BNL ~ 11/2/2021



U.S. MAGNET Configurations Examined for Nb;Sn/Bi2212 Hybrids

DEVELOPMENT . . . .
PROGRAM New configurations (October 2021) with matched margins

(Total number of turns gets reduced from 336, see also number of layers too)
Preview [/home/qupta/MDP/Oct2021/run2/mdp_oct-2021-Bi2212-i0.data] [/home/gupta/MDP/Oct2021/mdp_oct-2021-Bi2212-e50.d3)
Total No. of turns: 272 Total No. of turns: 268 Total No. of turns: 262
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No. of turns of Bi2212 per aperture = 74  # of turns of Bi2212 per aperture = 80 # of turns of Bi2212 per aperture = 82
No. of turns of Nb;Sn in 5 layers = 198  # of turns of Nb;Sn in 4 layers = 188  # of turns of Nb;Sn in 3 layers = 180

{UENERGY | Shee2’ 20T Bi2212/Nb,Sn Hybrid Common Coil Design with 15% Margin -Ramesh Gupta, BNL ~ 11/2/2021



1Bl (T)

20.22
19.16
18.10
17.05
15.99
14.93
13.87
12.81
11.75
10.70
9.642
8.584
7.526
6.468
5.410
4.351
3.293
2.235
1.177
0.118
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October 2021 Design #1
6 layers in main coil

Running ROXIE on File mdp_oct-2021-Bi2212-i0.data...

MAIM FIELD ¢T:

++ + +++F R

++ + + ++F R

MAGHET STEEMGTH T/ {m™in
TIPOLES ¢1,D-d2:
10000, Q000 b 2 =0, QO000
=0, 00000 kb Sy -0,02774
-0,13070 kb 83 =0, Q0000
=0,00000 b1l -0,41513
0,01654  bild: 0, QCCC0)
=0, 00000 k17 -0, 01055
=0, 000400 20 0, CCaCacc)
FELATIVE MULTIPOLES <1.0-4%:
Q0,00000 5 23 0, 00558
-0,01562 & by 0, QCaCC0)
0,00000 5 53 -0, 72255
-0,26750  all: 0, Q0000
0,00000 143 -0, 00453
-0,01161  al7: 0, Q000
0,00000 203 0, Q=S

ooooooOo
OO Cr O]
*+ ++F++FF

*++ ++ ++ ++ At

VLR TR AT TR TR

-0, 00545
=0, Q0000
-1.,40257
0, Q000
-0,00172
=0, Q00

0, QOCICC
0, 03505
0, QOCICC
0,01863
=0, Q000
0,00015

19,9858791

19,5258

11/2/2021
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U.S. MAGNET October 2021 Design #1

DEVELOPMENT
PROGRAM

(margins for 6 layers in main coil)

New designs have matched margins - 15% over 20 T - in both Bi2212 and Nb;Sn coils for the reference J

__ 1600 __ 9000
o -e-Bpk <
E 1400 o-Bo E 5000
~
< -o-Jo(le/1.45) < 7000
S 1200 >
o = 6000
> 1000 o
G 0 5000
& 800 €
T £ 4000
) 600 o] 2000
5 =
S 400 S 2000
E @)
0 200 1000
o) 0 | 0
0 4 8 12 16 20 24 28 32 0 5 10 15 20 25
Field (T) Field (T)

20T Bi2212/Nb;Sn Hybrid Common Coil Design with 15% Margin -Ramesh Gupta, BNL  11/2/2021
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U.S. MAGNET
DEVELOPMENT

PROGRAM

October 2021 Design #2

5 lavers in main coil

l ..J‘ Emdp_oct—2021-Bi2212-i0.output 4 = mdp_oct-2021-Bi2212-f40.output £3 |

i MAIN FIELD (T)
2043 I i MAGNET STRENGTH (T/ (m”(n-1))
19.35 — |
18.28 I . F F"'H NORMAL RELATIVE MULTIPOLES (1.D-4):
1721 . !!. b 1: 10000.00000 b 2: 0.00000
16.14 . i b 4: -0.00000 b 5: -0.14682
15.08 — || CUEEESYF -0.06433 b 8: 0.00000
13.99 il | STy 0.00000 bll: ~0.33971
12.92 . .y b13: 0.01717 bld: ~0.00000
11.85 L ol Y b16: -0.00000 bl7: -0.00836
10.78 II . = . b19: -0.00005 b20: -0.00000
9.707
8.634 ' S SKEW RELATIVE MULTIPOLES (1.D-4):
7.562 mr a 1: 0.00000 a 2: 0.51270
6.489 a 4: ~0.05237 a 5: ~0.00000
5417 B - 0.00000 a 8: 0.84674
4.344 all: 0.25613 all: ~0.00000
3.272 al3: 0.00000 al4: 0.01272
29 alé: 0.01090 al7: 0.00000
1.127 als: -0.00000 a20: 0.00046

ENERGY |sooe 20T Bi2212/Nb;Sn Hybrid Common Coil Design with 15% Margin

ooooooooooooooooooooooo

b 3% 1.74349
b 6: -0.00000
b 9: =1 .35518
bl2: -0.00000
bl5: -0.00691
bl8: -0.00000
b

- - -0.00000
a 6: 0.09507
a ‘9t -0.00000
al2: -0.00656
ald: 0.00000
al8: 0.00083
a

-Ramesh Gupta, BNL

20.1717352

20.1718

11/2/2021




U.S. MAGNET October 2021 Design #1

DEVELOPMENT
PROGRAM

(margins for 5 layers in main coil)

New designs have matched margins - 15% over 20 T - in both Bi2212 and Nb;Sn coils for the reference J

__ 1600 __ 9000
o -e-Bpk <
E 1400 o-Bo E 5000
~
< -o-Jo(le/1.45) < 7000
S 1200 >
o = 6000
> 1000 o
G 0 5000
& 800 €
T £ 4000
) 600 o] 2000
5 =
S 400 S 2000
E @)
0 200 1000
0 4 8 12 16 20 24 28 32 0 5 10 15 20 25
Field (T) Field (T)

20T Bi2212/Nb;Sn Hybrid Common Coil Design with 15% Margin -Ramesh Gupta, BNL  11/2/2021



U.S. MAGNET October 2021 Design #3

DEVELOPMENT
PROGRAM 4 I . . -I
[B] (T)
| :i| B mdp_oct 2021 Bi2212 d0 output £ [= mdp_oct-2021-Bi2212-e50.output E3 |
L] 20.38 I‘ MAGNET STRENGTH (T/ (M (N-1)) +uurieirieiiiiennnnnnn 20.0236
19.31
L] 18.25 I : j
m ¢ . NORMAL RELATIVE MULTIPOLES (1.D-4):
mm e - l_ | b 1: 10000.00000 b 2: 0.00000 b 3: 0.03617
] 16.11 il b 4: -0.00000 b 5: 0.08401 b &: 0.00000
o 5% b 7: 0.39419 b §: -0.00000 b 9: 0.78556
13.98
| 13 il b10: 0.00000 bill: -0.00864 bl2: —-0.00000
12.91 I— b13: ~0.08354 bl4: ~0.00000 bl5: 0.015409
11.84 I‘ N bl6: 0.00000 bil7: 0.00697 bls: ~0.00000
10.77 ' b1G: 0.00128 b20: ~0.00000 b
9.708 . |
3'2?2 1 SKEW RELATIVE MULTIPOLES (1.D-4):
] 6 204 a 1: 0.00000 a 2: 0.01594 a 3: 0.00000
o 236 a 4: 0.09502 a 5: 0.00000 a 6: 0.05581
] 3368 a 7: 0.00000 a 8: -0.50366 a 9: ~0.00000
[ 3'301 alo: 0.49972 all: 0.00000 al2: 0.15736
] 5 933 al3: ~0.00000 alé: ~0.04431 als: 0.00000
I 1 165 alé: -0.00486 al7: -0.00000 alB: 0.00185
[ 0.097 alo: ~-0.00000 a20: 0.00141 a

U.5. DEPARTMENT OF Ofﬁce Of

science 20T Bi2212/Nb,Sn Hybrid Common Coil Design with 15% Margin -Ramesh Gupta, BNL  11/2/2021



U.S. MAGNET October 2021 Design #3

DEVELOPMENT
PROGRAM

(margins for 4 layers in main coil)

New designs have matched margins - 15% over 20 T - in both Bi2212 and Nb;Sn coils for the reference J

__ 1600 __ 9000
o -e-Bpk <
E 1400 o-Bo E 5000
~
< -o-Jo(le/1.45) < 7000
S 1200 >
o = 6000
> 1000 o
G 0 5000
& 800 €
T £ 4000
) 600 o] 2000
5 =
S 400 S 2000
E @)
0 200 1000
o) 0 | 0
0 4 8 12 16 20 24 28 32 0 5 10 15 20 25
Field (T) Field (T)

20T Bi2212/Nb;Sn Hybrid Common Coil Design with 15% Margin -Ramesh Gupta, BNL  11/2/2021



U.S. MAGNET

pEiELcRE Summary

» Three hybrid configurations optimized for Bi2212 in series with
Nb,Sn having 15% margin for the reference J, (J,yeran)

» They are ranging from 4 to 6 layers in main coil (+pole coil)

A\

All designs are optimized for a good field quality as well

» Common colil design is well suited for the very high field hybrid
dipoles and seems to be more efficient than other designs. They
also seem to need lower number of layers and less conductor

» Space included for an intermediate mechanical structure for
stress management (next step - optimize with proper analysis)

(U} ENERGY | oneeo’ 20T Bi2212/Nb,Sn Hybrid Common Coil Design with 15% Margin -Ramesh Gupta, BNL ~ 11/2/2021



U.S. MAGNET Click to edit Master title style

DEVELOPMENT
PROGRAM

Old slides from the last

presentation in September 2021

{UENERGY | Shee2’ 20T Bi2212/Nb,Sn Hybrid Common Coil Design with 15% Margin -Ramesh Gupta, BNL ~ 11/2/2021



U.S.-MAGNET 5,0 mm, 20 T Common Coil Bi2212/Nb;Sn Hybrid Design

DEVELOPMENT
PROGRAM (Design Presented last time - September 2021)
Bl (T) |MDPCCCORC  Bi2212 | -
LTS LTS |Ins w 1.9 -
] 20.46 Ins h 20.3 10.54
1939 T 9.958
Iy Ins Area 38.570 9.372
- . 8.786
— Current 12100 e
16.17 7.029
= 15.00 B,=20.03 T |Jo (A/mm~A2) 313.72 cas
C :::g; | Bpeak (T) 20.458 5272
11.87 I _ Sed
10.80 I | MDPH2 MNbs;Sn oo
9,727 i 1 1.757
8.653 |Insw 1.9 vt
7.579 0.
— ':m: zsl:aj
ns Area .
w54 |
—REa Peak Enhancement Current 12100
— & 0 -
— ~2.2% Jo (A/mmn2) 468.27
1134 N k field enh '
] (low peak field enhancement) _Epeak{T} 15.055

Saemes 20T Bi2212/Nb,Sn Hybrid Common Coil Design with 15% Margin -Ramesh Gupta, BNL  11/2/2021



peveroement  Field Quality in 20 T Common Coil Bi2212/Nb;Sn

PROGRAM

Hybrid Designh (last September 2021 design)

REFERENCE RADIUS (IMIM) . . v i vt m e e e e e e e emeamenannnenansa 15.0000
X-POSITICN OF THE HARMONIC COIL (mm) ......ccuocueenen.. 0.0000
Y-POSITION OF THE HARMONIC COIL (MM) .. .o enan- 19,0000
MEASUREMENT TYPE .. ..o i i e e e e e e e e e e e ALL FIELD CONTEIBUTIONS
ERROR OF HAEMONIC ANALYSIS OF Br ... mme e e ie e 0.26%9cE-03

SUM (Br(p) - SUM (An cos(np) + Bn sin(np))

METN FIELD (T) s i i e e m e e e e e e e oemmmmmmmemmemmeemmem 20.0256771
- -4
All harmonics <10 (normal and skew)

NOEMAI RELATIVE MULTIPOLES (1.D-4): SKEEW RELATIVE MULTIPCLES (1.D-4):

b 1: 10000.00000 b 2: g.00000 b 3- 0.00275 a 1: 0.00000 a 2: —0.00g12 a 3: —0.00000
b 4: 0.00000 b 5-: 0.000e7 b &: -0.00000 a 4: 0.00048 & 5- g.00000 a &6 0.00101
b 7: 0.00388 b 8&-: 0.00000 b 9- —0.78484 a i: -0.00000 & 8: 0.28080 a 9: 0.00000
bl0O: 0o.00000 bll: -0.33370 bl2: —0.00000 all: 0.146%4 z11: O.00000 al2: 0.00855
bl3: -0.01708 bl4-: 0.00000 bls: 0.00605 al3: 0.00000 ald: -0.00321 als: —0.00000
bla: O.00000 bli: -0.0066% blB5: O.00000 alo: 0.00545 al7: -0.00000 alg: 0.00152

-Ramesh Gupta, BNL  11/2/2021



U.S. MAGNET Splices in Common Coil Design

DPMENT

%% (between two single layer coil)

%% In common coil design, splice (even between two types of coils), can

— be easily made in the middle of the coil where the field is very low
——

== S oo 2

%% Perpendicular Nb-Ti splice in the low field

region of BNL common coil dipole DCCO17

MuTi JUMPEES '

20T Bi2212/Nb;Sn Hybrid Common Coil Design with 15% Margin -Ramesh Gupta, BNL  11/2/2021
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IF|/L (N/M)

12.38
11.73
11.08
10.43
2.784
8.134
B.484
7.835
7.185
6.535
5.885
5.235
4.585
3.935
3.285
2.636
1.986
1.336
0.686
0.036

ROXIE 102

U.S. MAGNE"

peveLopmel | orentz Forces @20 T in Bi2212/Nb,Sn Hybrid

{m} I I[

Emag. force / L (N/m)

12384
11734
11084
10434
9784,
9134.
2484,

Science

[Bl (T)
- _
- Concept used in the
{0 earlier 16 T design for
- ;

securing pole blocks

ybrid Common Coil Design with 15% Margin -Ramesh Gupta, BNL  11/2/2021



DEVELOPMENT

PROGRAM Clearing Bore (others shown elsewhere)

() U.S. MAGNET A Few Possible Layout of Away Pole Coils

Practice &
Tested Coils

CORC coil can
be bent first
away and then
up/down

ENERGY |soone 20T Bi2212/Nb;Sn Hybrid Common Coil Design with 15% Margin -Ramesh Gupta, BNL  11/2/2021



Key Benefits of the Common Colil Design

for HTS/LTS High Field Hybrid Dipoles

 Natural segmentation between
HTS and LTS (and different cables)

 Easier tuning between HTS & LTS

 Coil layers move as a module
without causing strain at ends
(BNL common coil had 200 um)

S Structure

d Intermediate space for stress
management structure. It can be
easily adjusted, even at the late
stage of the magnet construction

2/Nb,Sn Hybrid Common Coil Design with 15% Margin -Ramesh Gupta, BNL  11/2/2021



