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Overview

First optimization of the End Design of Q2pF

» Attempt to make peak field in the Ends within a few percentage of the 2-d peak
» A higher peak field reduces the margin

Ends also have small integrated harmonics so that the straight section (body)
and Ends of the magnet can be optimized independently

End turns should also be easy to wind with minimum strain on the conductor.

Initial results are encouraging and provides a good basis for the next iteration.
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Peak Field in the Body of the Magnet (must have sufficient
subdivision and must include self field, both in 2-d and 3-d)
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End Geometry (1)

[/home/gupta/EIC/Q2pF/2022/3D2022Aug/temp/0L-Q2pF3D-a1-symm-peak.data]
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Peak Field in the Ends

« Peak field in the body (including self field) : 6.94 T (7.05 T, without fine sub-division)
 Peak field in the ends (including self field): 7.03 T
« This is very close to the field in cross-section

MARGIN CALC (USING JC-FIT):

BLOCK NUMBER :ccscovsscsscccsccsssosvsscnssssssssssas 11
PEAK FIELD IN CONDUCTOR TO KR s e e st oy e s 7.03(‘)5—
CURRENT IN CONDUECTOR: TO (A))ie s esiiaaiinie e isanosasses -8500.0000
SUPERCONDUCTOR CURRENT DENSITY (A/MM2) ....ivivnunnn -886.0233
PERCENTAGE ON THE LOAD LINE .cccccsvosccssccscasssnns 66.6742
QUENEHELERD LT ) o svedararssuim s e it s e e aintaui e saaeias 10.5446
TEMPERATURE MARGIN TO QUENCH (K) civiiveeevenncnnnans 3.0966
PERCENTAGE OF SHORT SAMPLE CURRENT ......cccieennnnn 27.2859

These results to be checked with other codes (OPERA3d, COMSOL?)
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Field Harmonics in the Ends

Tip to tip coll length : ~3.65 meter
Integrated Harmonics:

NORMAL 3D INTEGRAL RELATIVE MULTIPOLES (1.D-4):

b 1 0.00000 b 2: 10000.00000 b 3: -0.00000
b 4: 0.00000 b 5: 0.00000 b 6: -0.32226
I 8- -0.00000 b 8: -0.00000 b 9: -0.00000
b1o: -0.82137 bi1: 0.00000 bi2: 0.00000
b13: -0.00000 b14: -0.49446 b15: -0.00000
b16: -0.00000 b17: 0.00000 bis8: 0.00319
b19: -0.00000 b20: -0.00000 b
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Summary

* The results presented were optimized by hand via a
systematic investigation

 There is no large increase In the peak fields in the
ends over the body (important part of the exercise).
This helps Iin not degrading the 2-d margin.

* Fleld harmonics looks ok as a good starting point
(within one unit).

» Peak field and harmonics will be further optimized
together with the turn layout.
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| @ Block Data 20
Mo | Type | HCak | | i | a | Current | Cable name | Hi| N2 Imag | Turn| NElE
| 1Cos | 18] 140 | 0.5 0 -8500 EICLHCB2K = || 1] S0 | o 1
| 2 Cos =] 18] 140 | 0,5 0| -2500 EICLHCEZK w|| 1] G0 | o) 2
| Z Cos o | Y 140 | 33,0446 | 32.8991 | -8500 EICLHCEZK »|| 2] 100 | 0| 3
| 4 [Cos =] 11 156 | 0.5 0 -3500 EICLHCE2K w|| 1] 5[0 | ol 4
| G Cos | 10| 156 | 0.5/ 0| -9500 EICLHCEZK »|| 1] G0 | 0 5
| & [Cos | 10] 156 | 24,5744 | 25,2508 | -8500 EICLHCEZK w|[ 1] 5[0 | o &
| 7 [Cos = 1] 156 | 24,9744 | 25,2508 | -2500 EICLHCE2K w|| 1] G0 | o] 7
| 8 [Cos = 1] 156 | 24,9744 | 25,2503 | -9500 EICLHCEZK »|| 1] G0 | 0/ 8
| 9 Cos = 1] 156 | 24,9744 | 25,2508 | -3500 EICLHCE2K w|| 1] 5[0 | o 9
| 10 Cos = 1] 156 | 24,9744 | 25,2508 | -2500 EICLHCEZK w|| 2] 100 | 0/ 10
| 11 Cos hdl 1] 156 | 24,9744 | 25,2508 | -8500 EICLHCEZK »|| 2] 200 | o 114
More options i
Mo String | Ma | Mea | =
| 1 |COMTR | 00
|| | | |;
|| | | d
|| Block Data 30
Ne | Tupe | Al Eo| zo| Wi| ko | Hued | Horder | @
| 1|DifF, Geometry £ ¥ 53 | 1.1] 1140 | 0,15 0 15 | 2.2[ ]
| 2|Diff. Geometry £ ¥l &0 | 1.2 1100 | 0,15 0 15| 2,2
| Z|DifF, Geometry £ ¥l 78 | 1,3] 1670 | 0,1] 0| 15| 2.3
| 4 Diff. Geometry £ ¥ | RO | 1.1] 1100 | 0,15 | 0l 15 | 2
| 5 |Diff. Geometry £ ¥l A5 | 1,15 | 1150 | 0,15 0 15 | 2
| & |Diff. Geometry £ ¥l 70| 1.2] 1100 | 0,1 o) 15 2|l
| 7 Diff. Geometry £ | 75 | 1.25 | 1530 | 0,15 0 15| 2
| B|Diff. Geometry £ ¥l 75 | 1.25] 1530 | 0,15 G 15| 2
| 9 |Diff. Geometry £ ¥ 75 | 1,25 1530 | 0,15 o) 15| 2
| 10 |Diff. Geometry £ ¥/ 75 | 1.25] 1530 | 0,15 0 15 | 2
L:’\ Brookhaven: | 11 |DifF, Geometry £ ¥/ 75 | 1,25 1530 | 0,15 0| 15 2[4
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Ho | Symm | Tupe (g [ Tupsiz |Blocks |ﬂ
| 1 |I3uadrupnle ﬂ|l’—“|ll ﬂ|TwD synmetric -ﬂ|1—3 F
|_2|I3uadrup|:|le ﬂ|ﬂll ﬂ|Tb.ID symmetric nﬂ |d-11 =
L = =] Rd]

E Iron 'foke

E De=zign Variables

Optimization algorithm |1 Extrem ﬂﬂ

Ma | H1| Hu | Hz | String |Act. |M/a | =
[ 1] 1100 | 1700 | 1670 |70 2z w3 Al
[ 2] 1000 | 1700 | 1530 [70 2 w11

[ 3] 20| 50 | 27 [DzZzZR 2 w1

4] 10| 40| 22,7173 [IZZR 2 w2

[ 5] 10| &0 | 37 [DZzZR 2 w4

[ 6] 10| 20| 14,6026 [IZZR 2 =B

[ 7] 10| 20 25 6626 [IZZR 2wk

[ 3] ol 20 20 [DZzR 2 w|[7-10

el ol 0| 0 [PHIR 2 =z |
10 ol 0| 0 |ALPHR 2 =z

[ 11] al 0| 0 |PHIR 2 »|E

12 5o | 59 | 59 BETA 2 w2

[13] ol 0| 0 |ALPHR 2 >

[ 1d] 2| 7| 2 HORDER 2 »|2

15| al 0| 0 |PHIR 2 w|[F-11

16| al 0l 0 |ALPHR 2 w|[F-11 4

E Tranzformnat ions

EBchk Restriction {peak fields. plot=l
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