SLAC-PUB-8234August, 1999Presented at the XVIII Particle Accelerator Conference, New York, New York, March 29- April 2, 1999.MULTIPOLE SPILLDOWN IN THE SPEAR 3 DIPOLE MAGNETS*J. Corbett�, D. Dell�Orco, Y. Nosochkov and J. TanabeStanford Linear Accelerator Center/SSRL, Stanford, CA 94309Abstract The main SPEAR 3 dipole magnets are 1.45 m longwith a pole contour designed to horizontally deflect andvertically focus the electron beam. At the nominal beamenergy (3 GeV), the field and gradient along the magnetcenterline are 1.3 T and 3.3 T/m (k=-0.33 m- 2 ),respectively. Due to the straight core construction, thebeam passes through each dipole with up to 16.6 mmtrajectory offset relative to the centerline. This paperdescribes a method used to characterize the spilldowneffect from magnetic multipole fields as observed by thebeam traversing the dipole magnets. Results of trackingstudies utilizing the longitudinal variation of multipolefields are discussed.1 SPEAR 3 DIPOLE MAGNETS As illustrated in Fig. 1, the SPEAR 3 dipoles have polefaces contoured to produce a k-value of -0.33 m-2 [1,2]. Inorder to simplify fabrication, a choice was made toconstruct the magnets with straight rather than curvedcores. Figure 2 shows a plan view of the curved beamtrajectory passing through the dipoles. To firstapproximation, the trajectory describes a hyperboliccosine curve [3, 4] rather than a uniform radius curve. Atthe magnet entrance, center, and exit, the trajectory isoffset from the nominal magnet centerline by 16.6 mm.The good field region (GFR) was specified by adding 32mm to the trajectory offset for a total span of almost 98mm. The wide GRF specification results in the widemagnet cross-section shown in Fig. 1. The error multipoles sampled by the off-axis beam are

B

B

n B

B

o

n

r

�

Ł

�

ł

z x

r o n +� Ł � � ł � - D

1

B

B

o

n

r

�

Ł

�

ł

1 1

r o n �

Ł

�

�

ł

�

-

X z n z x n

k z x x

n n n k k n

- - - - -

+ - +

-

+

�

Ł

�

ł

�

Ł

�

�

ł

�

1 2 1 1

1

1

( ) • • •

D D D

n

k -� Ł � ł 1

( )!

! ( )!

n

k n k

-

- -

1

1

B

B

o

n

r x

�

Ł

�

ł

, D

B

B

o

n

r

�

Ł

�

ł