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MARK V WITH SCALLOPED MOTION IN THE AXIAL DIRECTION
Tihiro Ohkawa*

University of Illinois and MURA**

The scalloped motion in Mark V FFAG 1lies in the median plane
and enhances the axial focusing. In the following the effect of a

scalloped motion in the axial direction on the focussing properties

is discussed,

The magnetic field in the median plane of this type is given

by
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The field and its vector potential near the median plane can

be expanded in power series of z,
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The field which gives B, ,= Ba(;f)k' in the median plane is well

known and we can get the whole field by superposing two fields which
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the field B~ 4is given by
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The coefficients of the vector potentials are determined by the
Maxwell condition and (4).
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These vector potentials are expanded about the reference circle
To= I by putting
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On the other hand, the vector potentials of the momentum compac-
(
tion field B are obtained simply by putting §= ¢ in the ordinary

field. From Laslett's expression of the vector potentials, we get
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Finally the superposed vector potentials are
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is given by
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The Lagrangian which determines the trajectories of the particles
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The above Lagrangian contains a term J1y representing the
forced motion in the y-direction; forced motion in the x-direction

is excited by this y~-forced-motion through the xy (J1 J2) term.
By putting

(11)
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we can seperate the forced motion

K's and M's are determined by comparing the coefficients of

the Fourier components of N& in the equation of motion and they

are approximately
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The linear parts of the homogeneous eauations can be written

as follows, by using ;j"— Kk, Lne and xj- = M,
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Very rough approximations to (13) are
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Using the smooth approximation, we get a rough estimate of)/'s,

i.e. the number of betatron oscillationsper turn.
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These are the same results as in the ordinary Mark V and scalloped
motion in the axial direction still favors the focusing in the axial
direction. The only advantage of this type is the smaller circum-

ference factor because of the perpendicular adding of the flutter
field.




