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Thepolarity configurationsof sextupolesareinvestigatedfor theJune‘89 run
of P778.

The sixteensextupolesaresetin F and C sectorsof theTevatron. Theyare
poweredin palm by 8 powersupplies. Table1 lists somepossibleconfigurations
investigated.

Table1. Configurations

Config. no. F C
88 +-+-+-+-

890
891
892
893
894
895
896
897 - -+÷++--

898 -

Thetwo importantresonancesin E778are 1/3 and 2/5. Thephaseadvance
betweentwo adjacentsextupolesis 68°. For third order resonance,v 204°,which
is not too far from 180°. As a result,if two adjacentsextupoleshavethe same
polarities,the two vectorswifi almostcanceleachother. But if they haveopposite
polarities, thetwo vectorswill addup, so that a strong1/3 resonancewifi bedriven.

The phaseadvancebetweenF and C sectoris 9.7 x 360°. To considerthe fifth
order resonance,the fractionalpart of w is just about180°. To drive the2/5
resonance,thetwo sextupolesthat havethe samestationnumber,but in F and C
sectors,respectively,shouldhaveoppositepolarities.

The chromaticitycausedby the specialsextupolesis proportionalto the
dispersionfunction at the sextupolelocations. The dispersionfunction is almost the
samein the F sectoras in the C sector,but it is not regularlydistributedwithin the
sectors. Therefore,to minimize the chromaticityproduced,the polaritiesof the



sextupoleswith thesamestationnumber,but in F and C sectors,respectively,should
be opposite.

Thefeaturesjust describedfor the sextupoleconfigurationsconsideredare
shownin Table2. The resonanceexcitationis seenin thephase-spacetracking
resultsshownin Figure 1, for the Tevatrontunedto 19.41, 19.46.

Table2

Config. no. drive 1/3 drive2/5 chromaticity

88 strong weak -5.56/1.57
890 weak -0.65/0.26
891 strong strong 0.20/-.04
892 * * O.86/-.53
893 weak strong 0.33/-.04
894 * * 7.65/-9.2
895 weak weak 140.1/-46.4
896 * * 18.4/5.88
897 Weak strong -2.15/0.49
898 ** -13.7/3.70

* Q increaseswith amplitude.
* * symmetrylacking.

Following aresomesuggestionsfor this Efl8 run.

1. Island experiment:

The configuration891 drives the 2/5 resonanceandprovideslargeislands.
It’s good for island experimentsto measurethe capturefraction, islandpositionand
width, etc. Since the island is much largerthan in the configurationusedin the 1988
run, the particlemotion inside the island couldbe observable,and Qi or decoherence
in islandsmight be measurable.From tracking,Qi = 0.0115.

The configuration897 also drives the2/5 resonance.Although theisland size
is not as largeasin 891, the islandsaredistributedalmost on a circle and evenly
spaced. This is good for comparingmeasurementresultswith computingresults,for
instance,resonanceamplitude,island size.

Someconfigurationsdrive other resonances.For example,890 provides large
1/3 resonanceislands,and 894 gives seventhorderresonanceislands. They couldbe
usedfor otherresonanceinvestigations.

2. Mocking up SSC:



The tuneshift versussmearcurve is chosenasthe criterion of mockingup
SSC. From tracking, weknow that SSChasrelatively small tune-shiftand large
smear. The largesmearis attributableto couplingresonances.Fig. 2 showsthe892’s
tuneshift versussmearcurveapproachesthat for theSSC whenthebasic tunesare
movedclosertogether. Thus, adjustingthe horizontal-verticalcoupling can provide
a tune-shift vs. smearcurvesimilar to that of theSSC.

Most of the configurationshavehigher tuneshift versussmearcurve than
theSSC. To geta lower curve,a fancy configuration-898wasfound. Fig. 3 shows
the results.

3. Two-dimensionalresonances:

To studywhat canbeobservedabout2-D coupling resonances,some 2-D
trackingcalculationswereperformed,andbetatronphaseWy vs. plots were
displayed.

Figure 4 ifiustratesthecasein which thereis resonancein the x planeonly.
Islandsareobservedin thex-plane,but not in the y-plane.

Figure 5 showssimilar plots for theQ - Q and2Q - Q resonances.The
bandsshow that thetwo phasesarecorrelated.Nt islandscan le observed.

Figure6 is a specialcase: = 0.2, qy = 0.4,sothat theparticleis involved in
threeresonances5q,=l,5q,=2and

- qy =0. In vs. Mix space,thereare
intermittent bands. And islandscanbe observedin bothplanes.

Generally,it is advantageousto observeWy vs. M’,1 spaceto find the coupling
resonances.
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Fig. 1 Phase space plots for
different configurations.
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Smear vs. Tune-shiFt
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Fig. 2 Tune-shift vs. smear of SSC and 892.



Smear vs. Tune-shiFt
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Fig. 3 Tune-shift vs. smear of SSC and 898.
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