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Acceleration of heavy ions in the AGS by boosting the existing tandem van
deGraaff facility energy with a cyclotron has recentlyl been proposed. Also, a
study2 by M.Q. Barton suggests that heavy ions up to A = 32 could be injected
directly from the tandem into the AGS and, that with the proposed cyclotron,
ions up to A = 130 could be injected. The study reports that the only diffi-
cult technical problem is the AGS rf system.

In this note we would like to point out the possibility of using the pro-
posed3 AGS accumulator/booster ring to accomplish the acceleration between the
tandem and the AGS. We briefly discuss three technical areas involved: 1) A/B
ring rf system, 2) A/B ring magnetic field and 3) injection into the A/B ring.

Injection into the AGS would be as described in Reference 3.

RF System

There are a large number of free 3-m straight sections in the A/B ring.
If three new rf cavities were installed each with a frequency sweep of a factor
of 2.5, the sytem could accept heavy ions with B S 0.04 corresponding to 0.75
MeV/amu. With the ion currents available, there would be no appreciable load-

ing on the cavities.

Magnetic Field

The A/B bending magnetic field at injection depends on the charge~to-mass

ratio, Z/A, and is approximately

217 A/Z Gauss

for ions of 0.75 MeV/amu.
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Because of the design of the A/B ring magnets, they could produce precise
fields of very low value. The final energy of ions in the A/B ring is approxi-

mately

1000 Z/A MeV/amu,

making injection into the AGS much easier because of the higher magnetic field
in the AGS. Injection into the AGS 1is feasible for even the heaviest ions.
Acceleration of ions other than fully stripped must still await improvement of

the AGS vacuum system.

Injection

Injection into the A/B ring could be multilturn into horiziontal phase
space as is suggested for injection into the AGS in Reference 2. Another meth-—
od is to use charge exchange (stripping) injection into the A/B ring. Since
the emittance of the tandem beam is very small, one could arrange a very narrow
stripping foil which would intercept a very small fraction of the recirculating
beam in the A/B r:'Lng.L+ We estimate the accumulated current, Io’ in terms of

incoming (tandem) current, Ii, as

_ P
I/1; = ¥
where P is the probability of an ion of the desired charge state emerging from
the stripping foil and f is the fraction of the circulating beam reintercepted
by the stripping foil. Although the quantity, P, is not precisely known, it
appear55 to be near to 20%. Extrapolating from some Monte Carlo injection

studies in the design of the A/B ring, we estimate £ = 1%. We then get
I /1, = 25.
For example, a 20 n—amp 197Au current from the tandem gives 2.3 x 107 ions in

the A/B ring or =~ 1.4 x 108 ions in the AGS with six A/B loads fast extracted
into the AGS.
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Although the points made in this note are by no means a design, the con-

cept looks sufficiently interesting and cost saving to merit a more detailed

examination.
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