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Abstract
Q0 BNL plans to build a partial helical snake for polarized proton acceleration in the AGS.
O It will be a 3 Tesla superconducting magnet having a magnetic length of 1.9 meter.
0 AGS needs only one magnet; no plans to build a prototype. The first magnet must
function at the design field and provide the required field quality, spin rotation, etc.
O New software is developed to exchanges input/output between the field design
programs, CAD programs and programs that drives the machine to cut the metal.
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AGS Helical Magnet Design Parameters.

Superconductor Parameters:

Filament diameter
Wire diameter

Cu to Non-Cu ratio
Cable type

Cable diameter, bare

Cable diameter, insulated

Cable I, @ 5T, 4.2 K
Coil Parameters:
No. of coil layers

Coil inner radius for inner layer
Coil inner radius for outer layer
Current blocks per quadrant

No. of turns in 9 blocks
No. of turns in inner-pol
Other Parameters:
Design field
Quench field
Operating current
Quench current
Operating temperature
Stored energy @3T
Inductance

Pitch in the middle (786 mm)
Pitch in the ends (577 mm each)

Slot size, width/depth
Warm bore tube id/od
Cold bore shield id/od
Cold bore tube id/od

Inner Aluminum tube id/od
Outer Aluminum tube id/od

Iron yoke id/od
Shell id/od
End plate thickness
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OPERA3d model with coil and iron yoke with the
particle tracking superimposed.

Cross section of the straight magnet with the on the magnet axis.

identical block size as in helical section. The field
lines and the magnitude of the field (except in yoke

The magnitude and the components of field
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OPERA3d model of the coils with the magnitude of position of the beam as function of

Load line (for central field), peak field linc on the the field superimposed on the conductor for B,(0,0,0) axial position inside the helical magnet

conductor and computation of the expected quench
field in the helical magnet.

=3.12 T. The iron yoke is not shown for clarity.
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