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Abstract

An important criteria in designing a quadrupole magnet is to design of a pole shape which
can produce magnetiq field with constant gradient. Another criteria on the design is that any designed
pole shape can practically be fabricated. Consequently, a basic idea on the design is to replace a
hyperbolic pole shape with a polygon which closely resemble it. The computer code, MAGNET, is
employed in calculations through out the designing steps. The purpose of this study is to design and
to construct a quadrupole magnet with 2 centimeter bore radius, 10 centimeter long and 5 Tesla per
meter gradient, capable of focusing a 3 MeV electron beam. As a result of the design, it is found that
the magnet must have 3.4 centimeter pole width and 8.9 centimeter pole root. The pole face is 1
tangentially shimmed at 2.4 centimeter from the center. The magnet is excited by a 200 turn copper
wire with 1.29 millimeter diameter with a maximum current of 4 Ampere. Thus it does not require
any water cooling, since the maximum heat loss is only 50 Watts. Finally, a circular shape of an iron
frame is employed for precise assembling of 4 poles.

In measuring the magnetic field of the constructed quadrupole magnet, it is found that the
magnetic field has high degree of symmetry and has a region of constant gradient not less than 1.5
centimeter or 0.75 times the bore radius. In fringe field measﬁrement, the effective length is found to
be 11.6 centimeters. In regard to saturation , no saturation effect is found up to exciting current of 8

Ampere.



