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3.2] Periodic Focusing Field Configurations 57

Figure 3.3. Schematic of conductor configuration with applied volt-

ages producing an alternating-gradient quadrupole electric field with
axial periodicity length S. ‘
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Figure 3.7. ternating step-function model of a periodic

quadrupole lattice with filling factor n for the lens elements. The
figure shows a plot of the quadrupole coupling coefficient Kq(s) ver-
sus s for one full period (S) of the lattice. Such a configuration
is often called a FODO transport lattice (acronym for focusing-off-

defocusing-off). .
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Figure 3.1. Schematic of magnet sets producing an alternating-
gradient quadrupole field with axial periodicity length S.
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Figure 3.15. Electrodes and force lines in an electrostatic quadrupole.
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Heavy ion accelerators use alternating gradient
quadrupoles to focus (confine) the beams (non- \
neutral plasmas) J "

| BERKELEY ILAS]

Space-charge forces ms@ quamm forces act to expand bea
Quadrupoles (magnetic or electric):

- alternately provide inward then outward
impulse
- focus in one plane and defocus in other

- act as linear lenses. (Force proportional to
distance from axis).

Horizontal (x) plane:

Wire
conductors

Magnetic quad

Vertical (y) plane:

Cylindrical Average displacement
electrodes 1S larger in focusing lenses

Electric ngg so the net effect is focusing.
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