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Abstract

An alpha magnet is half of a quadrupole magnet, with a mirror plate replacing the other
half. This mirror plate provides the symmetry necessary to obtain quadrupole-like fields.
Technically, some space must be made available for the winding of the excitation coils.
Consequently, the pole shape becomes a truncated hyperbola, and the magnet will not produce a
constant gradient magnetic field as needed. Pole profile shimming will minimize the gradient
error to some extent. It is an essential part of the magnet design. The computer code, POISSON,
is employed in calculations of the magnetic field in order to achieve the final pole profile. The
purpose of this study is to design and to construct an alpha magnet with 10 cm bore radius and
450 G/em. As a result of the design, a 70~turn copper wire with maximum current of 265 Ampere,
is sufficient to produce the needed field gradient. The maximum power loss of 3.70 kW requires
water cooling system. The construction of the design magnet is complete. The magnet has been
assembled and tested. From the results of the magnetic field measurements, it is found that the
measured magnetic fields agree well with the calculation. Small saturation effect is observed at

240 Ampere current with 400 G/cm gradient.



