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TrackingexperienceusingSSCTRK [1] has indicatedthat arc
random errorshave a greater effect on the dynamic aperture than
do arcsystematicerrors. Since the ten-million turn dynamicaper
ture of the Collider is small r 3.5 mm, it is to be expectedthat
small additionsof very high-order systematic multipole moments
will little affect it. As there may be difficulty in measuringthe tol
erancesspecifiedfor systematicB5 andB7 in the present designfor
the SSC dipole magnets, a tracking study has beenperformedto
determinethe effect on the dynamicaperture of using readily mea
surable valuesfor thesesystematicerrors. The presently specified
values are Bsyss= Bsys7= .005, while the readily measurable
valuesare Bsys& = Bsys7= .02.

We have used SSCTR.K to track 64 particles, 16 seedsand 4
grid points, for io turns using the benchmark valuesand the ex
pected measurablevalues. The Palmer [2} method has been used
to extrapolate the io turnsparticle-loss data to estimatethe long
term, io turns, Collider dynamicaperture. With this method,the
statistical uncertainty in the predicted rms radius of the Collider
long-term dynamicaperture is r’ .2 mm. The effect we have found
on the Coffider dynamicaperture resulting from thesehigh-order
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systematicmultipole changesis within these statistical uncertain
ties. We conclude that these changeswould have no significant
effect on the long-term Collider dynamic aperture.

The presentresults where obtained usingSSCTRXon the FSU
Cray YMP computer. In Fig.la we show the particle-lossdata for
the benchmark run RUN181S. For this casethe Palmer method
gives a long-term dynamicaperture of 3.6 mm ±.2 mm. Fig. 2a
gives the samedata for the case when Bsys5 = Bsys7 = .02
RUN181T. The Palmer prediction for this case is a long-term
dynamicaperture of 3.8 mm ±.2 mm. Thus, the change in the dy
naznic aperture is within the statistical uncertainty. In Fig. 3a, we
show the resultsfor the casewhen the systematicerrors in the skew
multipoles Asys5,Asyse,and Asys7,as well as the valuesBsys5
and Bsys7,are changedfrom the benchmark value of .005 to .02.
For this caseRUN181U, the Palmer extrapolated long-term dy
namic aperture is 3.8 mm ±.2 mm. This result is also within the
statistical uncertainty. The results for the particles not yet lost for
the threecasesconsideredare shown in Fig. ib, Fig. 2b, andFig.
3b, respectively.
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FIGURES

FIG. la. The particles lost datafor the benchmarkcasewith
Bsys5= Bsys7= Asys5= Asys6= Asysy= 0.005.

FIG. 2a. The particles lost data for the case with Bsyso =

Bsys7= 0.02, and Asys5= Asys6= Asys7= 0.005.

FIG. 3a. The particles lost data for the casewith Bsyss =

Bsys7= Asys5= Asys6= Asys7= 0.02.

FIG. lb. The particlesnot lost data for the benchmarkcase
with Bsys5= Bsys7= Asys5= Asys6= Asys7= 0.005.

FIG. 2b. The particlesnot lost datafor the casewith Bsys5=

Bsys7= 0.02, and Asys5= Asys6= Asys7= 0.005.

FIG. 3b. The particlesnot lost datafor the casewith Bsyss=

Bsys7= Asys5= Asys6= Asys7= 0.02.
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FIG. la. The particleslost datafor the benchmarkcasewith
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FIG. 3a. The particles lost datafor the case with Dsys5 =
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FIG. lb. The particles not lost datafor the benchmarkcase
with Bays5 = Bays7 = 44sys5= Asys6= Asys7= 0.005.
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FIG. 2b. The particlesnot lost datafor the casewith Bsys5=

Bays7 = 0.02, and Asys5= Asys6= Asys7= 0.005.
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FIG. 3b. The particlesnot lost datafor the casewith Bsys5 =

Bays7 = Asys5= Asys6= Asys7= 0.02.


