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The Thizé¢ mensi onal «Neckti e- Di agr amOscilating Exponential Magnets

/ Abstract
This is the threeme n s i o n a,kk}space farla latéce with threeaatirupolie sepsestet dixengihdrifts. For any trafs eell tune§OmMbining the exponential field of the VFFAG with an oscillation to mc
In this paper it is found toabatipete focussing system can kea ring of possible lattices at ti@uasinepmdast.change from F to D without encountering unstable lattices (as happens with cells cont@ifiHBbHI¢ &labigagiemgsEdne 3D necktie diagram suggests field pro

;nor.phed_contln.uogs!y through FF.D’ FDF and DF v_arlant%_ﬁkr}uil% %85va of the stable volupi@ pfethe levedimamsional necktie Top righbci of constant tunes within the volume.

gain while malntsmlne?ls{sttible optlc:é anc evenhke ping thediag?afﬁ‘@?é;’%%c?&red byxell tunes
tunes constant. This relstabrig RBAGS, where the magnet _ ’ _ _ i i emiHat '
gradients define both the focussing and the variation of theBﬁ)éﬁngV :Il%tbomlng out reveals secondary stable regions with tunesg&®¥f rigltiouring by signs of the three lenses reveals a cycle of\g}?&%&t%%&%\ggs gterfvlvéhei a;rr]naglrtgflse, 22?;5(155 r:]%}t{lgrgfm&agﬁsge
momentum as the closed orbit sweelgnacoosissing two could be replacertt laythiforizontal scaling FFAGs to construct a variant
system cannot change the sign of either gradient without becoming orbit excursion, where the area
unstable, meansognunFFAGs built with such a lattice eventually
encounter too large a magnetic field at low energies. However, a 5 -
theoretical system of magnet field variations using|three lenses, with a
potentially unlimited energy range and fixed tunes|is presented here.
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Leftfield and gradient profile
for a set of three oscillating

exponential magnets with
/]()( _p1  k=5mw=50n=0.375T and
O( -82 a=1/3. The pseas®
1 <2 B3 ;=R (n1)/3 for tHnmgnet.
S— | | | | At least one of the gradients Is
negative at any position.

o
|

(U8
|

Field (T)

=

o

0 0.1 0.2 0.3 0.4 0.5
y (metres)

Belowveak vertical focussing

Field Profiles of existengetd-FAGS
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A) Vertical exponential (VFFAG)

Rutherford Appleton Laboratory
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Accelerator Science and Technology Centre
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behaviour in a lattice with thre
k=0, w=218stillating
exponential magnets. Grid Is
10cm Y, numbers are cells
tracked. Particles are focusse
horizontally by all lattices over

several pgshake cycles.
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