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magnets design
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Summary

- Final design

- magnet parameters (dipole and quadrupole)
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Final design of the ring
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Final design of the ring
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The Injection beam line, multiturn Injection, RF system and extraction elements have been updated according to

the parameters of the final design of the RCS.

In particular, the multiturn injection has been updated to take into account 20 % blow-up during transfer between
RCS and PS (now efficiency of 80 %) and the extraction system layout has been modified in order to use fast

kickers proposed by GSI for the SIS18 extraction system.

Fast kickers (1, 2), Deflection angle (mrad) (3), (4.5)
(3,4,5)
Maximum beam rigidity (T.m) 14.47
Rise time (ns) <800
Pulse length (ns) >100
Aperture width and height (cm) 10, 8
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DIPOLE DESIGN

- Laminated warm magnets

- C-shaped for Ne decay products extraction

length 1.40m
transverse field aperture *5cm
bending radius 13.369m

Magnetic field 0.198- 1.08 T for Ne ions
Magnetic field 0.332- 1.08 T for He ions
gap 10cm
Repetition rate 10 Hz

maximum Ampere-turn

85940 At for both ions

maximum current

| = 1719A for both ions

minimum current

| =528.4 AforHe | =316.7 A for Ne

lo. DC current

| = 1123.7A for He | = 1017.8A for Ne

Field homogenaity

Field homogeneity on the horizontal transverse axis

|, AC peak current

| =5952 AforHe | =701.1 A for Ne

|Admigsible pressure variation (hars = 3 4 8 &
WWater flow (IFmin) 285 3.954 4237 4813 5.341
|WWater velocity (m/s) 0.945 1.192 1.405 1.596 1.771
| Temperature variation (degreas) 39.471 31.308 26.562 23.382 31.069
|Admissible pressure variation (hars] 7 3 L 10 a2l
[WWater flaw (Ifmin) 5.883 5.296 5.734 7.152 7.552
Water velocity (m/s) 1.934 2.087 2.233 2371 2504
| Temperature variation (degrees) 19.292 17.575 16.711 15.735 14.901
|Admissible pressure variation (bars 12 13 14 i 1B
water flow (lfmin) 7837 5.309 5.668 9.017 9.355
[\yater velocity (mig) 2832 2755 2.874 299 3102
| Temperature variation (degrees) 14.178 13.544 12,833 12,481 12.028
|Admissible pressure variation (hars 17 18 19 20

water flow (fmin) 9.685 10.007 10.321 10.628

|Wiater velocity (mis) 3211 3.318 3.42¢ 35244

| Temperature variation (degress) 11.619 11.246 10.904 10.589

Number of turns 2*25

size of the squared 20%20mm

conductor

cooling hole diameter ¢ = 8mm

Number of cooling system 1 per coil

Resistance 1.09%10-2 Q for two coils
return yoke weight 12t

coil weight 0.36t per coil

Cooling parameters as a function of pressure variation

Lachaize Antoine 6th Beta-beam task meeting IPN 19/11/07

4



Iy EUR!

L QUADRUPOLE DESIGN
length 0.4m P 5
bore radius 0.06m sicl
maximum Gradient 10825 T 0 P :
maximum Ampere-turn 15545 At
maximum current | = 517 .8A for both ions & y NN .
minimum current | = 159 A for He | = 95.25 A for Ne a B
I DC current | = 338 4A for He ; | = 306.52A for Ne
|, AC peak current | = 179.4 A for He | = 211.27 A for Ne | e
Number of turns 4*30 | y v
pe ‘ .’.../. I L A i
size of the squared conductor 10*10mm Ny e U QUG ENE =
Number of cooling system 1 per cail .
Cross-section for one quad (POISSON 2D)
Resistance 3.404*10< Q for one quad
-0.010
return yoke weight 0.525¢
coil weight 0.146t per magnet (4 coils) 0.008
=
[
f — — - - - $ -0.0086
|Admissible pressure variation (bars 2 L 3 L 4 | & | B 9
[Water flaw (Wrmin) 1.433 1.806 2.129 2.418 2,664 £ |
[Water velocity (mis) 1216 1533 1.807 2.053 2278 £ o H
| Temnperature variation {degrees) 44,373 35.196 29.861 26.286 23.685 i T _,"
|Admissible pressure variation (hars =0T a8 q 10 </ B 1 _.-"
[\ater flow (/min) 2.931 3.163 3.3684 3.594 3795 o - ;
[Water velocity (m/s) 2.488 2,685 2872 305 3.2 T
|Temperature variation (degrees) 21.683 20.095 18.787 17 B89 16.752 |
|Admissible pressure variation (hars] 12 13 14 s 1B
[Weater flow (¥min) 3.958 4175 4355 453 4701 W71 I T I
[Water velocity (mis) 3.385 3.544 3.697 3.646 399 )
[Terperature variation (degrees) 15.939 15.226 14 595 14.031 13.523 Transverse axis
|Admissible pressure variation (bars IR 18 g 20 Gradient homogeniety alonqg bore radius
[Water flow (Vmin) 4866 5028 5166 5.34
|WWater velocity (m/s) 4.131 4.268 4,402 4,533
|Ternperature variation (degrees) 13.062 12.643 12.258 11.904
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i d CONCLUSION

-The ring design is now finalized.

- A first design of the main magnets is proposed, excitation coils and associated cooling system
have to be optimized according to CERN standards.

Lachaize Antoine 6th Beta-beam task meeting IPN 19/11/07 6



