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G5  Solenoids

6Q12 Ring Quadrupoles and 3D60 Ring Arc Dipole 

The BNL prototype ERL is the major experimental research and development effort towards 
RHIC II, the electron cooling project for RHIC. The objective is to reduce the risk and costs of 
the RHIC II project, as well as developing and demonstrating  the electron beam parameters 
required for electron cooling. The prototype will also serve as a test bed for studying issues 
relevant to very high current ERLs. All quadrupole and dipole magnets are of the warm bore 
variety. All magnets are to be accurately CNC machined and will be installed on similarly 
machined bases.  A portion of the ring will be mounted on a movable gantry with a total 
stroke of plus/minus 5cm. 



• Ring Arc Dipole 3D60 – Bends 20 MeV electrons by 60 degree with focusing in both horizontal 
and vertical planes and an entrance/exit angle of 15 degrees. Dipole gap is 3 cm with  a 
central field of 3.3 kGauss. The magnetic length is around 19 cm with a field quality of 
sextupole b3 to dipole integral ratio approximately equal to 1.2E-4 at a radius equal to 1 cm 
and the quadrupole ratio required is about 2.1%. 

• Ring Quadrupole 6Q12 – Required gradient is 0.3 kGauss/cm. Pole diameter aperture is 6 cm, 
with a tip field of approximately 900 G and magnetic length of about 16 cm. The field quality 
12-pole integral ratio is 1.6E-4 at a radius of 2.5 cm. 

• The injection 30 degree z-bend Dipole/Quad combined magnet has a half-gap of 3.644 cm and 
is designed to minimize the b3 sextupole component. The central field is 191.3 G with a 
magnetic length of approximately 29.6 cm. The field quality has an integrated sextupole ratio of 
4E-4 and octupole ratio of 3E-4 at a radius of 1.5 cm.

• The injection 15 degree z-bend Dipole/Quad combined magnet has a half-gap of 3.544 cm and 
is designed to minimize the b3 sextupole component. The central field is 145.1 G with a 
magnetic length of approximately 19.2 cm. The field quality has an integrated sextupole ratio of 
2.3E-4 and an octupole ratio of 1.3E-4 at a radius of R=1.5 cm.

• The solenoid pair is designed with a peak field of 984 G, assuming a separation of 5 inches 
steel to steel or 9.5 inches center to center. Maximum coil current is 8.4 amps at a maximum 
voltage of 13.4 volts.  

• Quadrupole Doublet 3Q6 – Required field gradient of 58 Gauss/cm. The field quality, 
assuming all coils are powered, has an integrated octupole ratio of 5.3E-4 and a 12-pole ratio 
of 4.1E-4. 
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