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. . Omni-Magnet Scaling FFAG Fields Field Strength Upgrades
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\ / Above left: Cross-section of the omni-magnet. The magnet
resembles a dodecapole but the current in each coil can be varied Below: Relative field errors in the k = 20 scaling FFAG for field

independently. The bore radius is 10cm, surrounded by 13cm- strengths B, = 0.05, 0.1, 0.15 and 0.2T (left to right).

o . . long poles and a 4cm-thick iron return yoke for a total radius of
EXtend | ng FETS Wlth d RI ng 27cm. The poles take up 25% of the angular fraction.

AElectron models are not sufficient for simulating the beam
dynamics of H' stripping injection, must use an ion species.

AThe Front End Test Stand (FETS) at RAL is a source of H ions at M UltipOle FleldS

3MeV, ~50mA current and 50Hz repetition rate. A _
AFETS already provides a high-quality beam with significant space
charge and a fast/slow beam chopper integral to the design. EXPOnential VFFAG FleldS
AUsing configurable magnets would allow many synchrotron and A -
FFAG lattices to be tested without having to build a model for each.
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Above: Fields from the vertical orbit excursion FFAG scaling law
(B, = B,eX¥ for x =0) for k = 5m' ' (left) and 10m' ' (right).
Below: Relative error plots for VFFAGs with k=5m' ' (top row)
T : .
Above: op s geerted by the omni-mgnet in mtcpole 274 10 Botom owfor el srengthe 005 0101
(left) and skew multipole (right) current configurations. The ' gnts. ght.

current density in each winding is given by j = (5A/mm?)sin(ng)/n,
with sin replaced by cos for skew poles.

(bottom) Relative errors, defined by |BT B,,|/|B,../l. of the

corresponding fields in the top row. Each plot shows x,y from

1 10 to 10cm, including the entire magnet bore. The same colour
scale is used throughout this poster.

Alnjection line from FETS should ideally contain multi-axis kickers
(and maybe an RF cavity) for injection painting, beam position and
profile monitors, beam diluters to vary space charge and toroids.

AFast extraction line from ring should contain diagnostics of the
beam profile, halo and possibly emittance of any single turn.




