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The Precooler/Accumulator scheme uses RF stacking to collect antiprotons 

produced by a multipulse proton extraction from the Main Ring. The stacking 

requires X ~ 2.5m at the injection septum; therefore, a simple expansion of the 
p - -

present precooler lattice from R = 7 5 m to R = 101 m is not practical. It is 

possible that an appropriate high-X insertion could be designed so that the in-
p 

crease inyrfrom the larger ring would cancel the decrease caused by the insertion, 

but one may wish also to consider lowering Yr to run the ring always above transi

tion so that the p acceleration could go not to 8 GeV but something on the order 

of 22 GeV thereby avoiding transition in the Main Ring and helping the Main Ring 

aperture bottleneck. This note discusses the possibility of a simple FODO 

lattice with missing magnets for dispersion killing and the stochastic cooling 

straight sections. For transverse cooling one would need to replace the FODO 

straight sections with high 8 drifts to keep the phase advance over the cooling 

section sufficiently small. The same type of insertion as used in the current 

precooler design could be employed in the proposed lattice as well. 

To obtain a mixing factor n = l/y2 - l/yr2 = ±.02 requires Yr"' 4.48 or 10.14 

for y = 5.8 (4.5 GeV). The lower value is very low for a ring with lOOm radius 

and almost any insertion tends to raise Yr· The present design aims to go about 

as low as practical in a simple lattice with the thought that neither y = 5.8 nor 

n = ±. 02 are nessarily sacred numbers. If the simulations show n = ±. 01 works 

satisfactorily then Yr= 5. 0 is adequate; t~is has been taken as the criterion. 

On the other hand going to a production y ~ 7 might have independent merit and 

would result in the larger mixing factor. 

Low"r means weak focussing; therefore the Xp needed for RF stacking will 

arise naturally without need for a special insertion. From the standpoint of 

betatron envelope economy one does not want to go to much less than ~/3 phaoe 

,...._ advance. The ref ore, the choice was r.tade to work \Tith 'II' /3 cells and the dis

persion suppression is implimented by missing bending magnets as discussed in 
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in Tom Collin's p note 14A. The thin lens formula for yT using n/3 cells 

analogous to the one given in p note 14A for n/2 cells is 

where N is the superperiodicity, NR is the number of bending cells per super

period and NN is the total number of cells (normal plus missing magnet) per super

period. The structure of a superperiod is 
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where C0 are FODO cells with no bending magnets and C are normal lattice cells. 

The YT formula indicates that the superperiodicity 

wants probably four straight sections if possible. 

where X + 0 is acceptable, the dispersion killing 
p 

can not be very high, but one 

Note, however, for purposes 

cells provide substantial open 

drifts. 

A few trials will indicate that the solution for N = 4 and yT = 5 is NR = 6 

regular cells/quadrant and N
4 

= 10 cells/quadrant. Thus the tunes v and v will 
x y 

be ~ 6 2/3. The thin lens estimates for x . . and a ·follow immediately. 
p max max 

x 
P max 

- 112 
R= 1000 x 1113 = 100.619m 

-
Cell length L = 2ir R/40 = 15.8068m 

L/2 
6max = ¢i/2 

Le = ----,.-4 sin .rf,i/2 

l+sin 4>/2 = 1.75 L=27.7m 
1- sin ¢i/2 

[ 1/2 + l/sfa •12 ) • i .2s· Le • 5.2 m 
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where 0 = 2ir/NR is the bending angle per cell. A SYNCH run confirms these results 

except that it is necessary to adjust the phase advance <ti slightly to get perfect 

dispersion suppression to <ti = .31636 'IT instead of 'fr/3. Unfortunately SYNCH is not x 
calculating YT correctly at this time so that the thin lense result for this param-
eter has not been checked. 

This lattice accomodates the injection septum for the stacking injection 

in one of the dispersion suppressor cells with the kicker located 'IT/2 downstream 

in the following dispersion free region. 
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Taking a bending filling fraction of 2/3 one gets a length of 2.63 m for 

each of four bending magnets per cell. If one wishes to go to 22 GeV total energy 

the field in these magnets would be 18 kG. To bring quad pole tip fields below 

13 kG takes 1.8 m quads if the pole tip radius is to be 25 cm. The 25 cm aperture 

seems about minimum if t:.p/p is to be 4% f.w. and X >5. 
pmax 
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