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Abstract

This notepresentgplotsrelatedto Tevatron Normalizel TrarsverseEmittancemeasuementcompa-
isonsdore using Flying Wire and Synchotron Light detectos for storesin the 265-30® range.
Resultsof fits of thelattice functionsbasedn thoseplotsarealsoshavn.

Data Selection

Thestoredfor the plotswereselectedrom June-Septeber2003 runmning periad afterinsertionof the attenugorsin theantiprdon Flying
Wire detectorsystem( stores265) to 3000).

The TevatronCasechoserfor analysiswere“Before Ramp” (with the beamenepgy of 150GeV)and“Remove Halo” (with thebeam
enegy of 980GeV) the latter is oneof the casesvhereboth FW and SL systemsareactivated The requirenentsimposedon the data
were;

1. TheFW freshressnumter (ACcelerégor NETwork (ACNET) variade T:FWFRSH)in case‘Before Ramp”hadto beincrenented

by atleastonewith respecto thecase" InjectPbars”and“Remove Halo” hadto beincremetedby atleastonewith respecto the
cas€'lnitiate Collisions”.

2. The TrarsverseEmittane@ as measuredy the FW E11 (conmbinedwith SBD in the Horizontal caseshadto be between0 and
40 (- mm- nrad) (to avoid bothnonghysicalor difficult to measureases).

3. Theantiprotas intensityhadto be greaterthan15E9andthe protansintensityhadto be greate than215=9 (to avoid difficult to
measuge cases)

In addtion to theabove cutsthe following storeswereremovedfrom the sampleat 150GeV: 2830, 2839 2847, 2857, 2868 287, 2883
2971, 2973, 2979dueto eitherdetecto or opeationalreasonsSimilarly at980GeV thefollowing storewererejected:2768, 2770,2791,
2792 2795 280, 2810, 2813 2815 2817, 2826, 2828,2830 2839,2847, 2857, 2868 2879, 2883, 2908 291Q 2912, 2916 ,293, 2971,
2973 297, 2988

1 Emittance calculations

Thefollowing formulaswereusedto calculatethe Horizontal andVertical (Normalized) Emittances:
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where
Op = Ot x (32.657+ Ot x (—3.52 + ot x 0.1314))
at150GeVand

3p = 3t x (83293+ 3t + (—10.562+ &t  0.8023))

at 980 GeV low Beta Seeref [1]), ot is the T:SBD[A,P]WS ACNET variable (longitudinal beambunch spreadin ns), p is the beam
momeriumin GeV, y, istheLorertz ganma,o arebunchwidth asmeasuredtby eachof thedetectos (ACNET variabesT:SL[A,P]S[H, V],

T:FW[H,V,E][A,P]SG).In the FW casethe width is the arithmeticaverag of the two measuremnts(for both of the wire passesrouch

thebeam) In the so calledmodfied calculationgseefigures29, 32) 42, 44) 54, 56) to calculatethe vertical emittancethe formua with

thedispersiortermsimilar to the horizortal onewasused.ThedispersionD) andf latticefunctiorsatE11, E17,C11(locationof the SL

detectoy areshovnin Tablel.



2 Lattice Function Fitsand related Plots

Relationshipdetweerattice fundionswerefitted usingthefollowing formula

2
wheresubscrip 2 refersto eitherSynchraron Light (C11)or Flying Wire E17 detectaos, seefigures:2,5,7,9,11,13,19,25,28,31. 35,
39,41,43.47,51,53,55. Thefit procedurereturnedvaluesof % andD,2 — % D112 whichweresubsequelly usedto derive Synchrotron
Light (C11)or Flying Wire E17 lattice functions given the nomiral Flying Wire E11 values,seefigures: 3, 6, 8, 10,12, 14, 20, 26, 29,
32. 36,40,42,44. 48,52,54,56. In the vettical casesn additionto the above procedurethe plot of SynchotronLight (C11)versus
Flying Wire E11 emittancewas usedto fit straightline with no offsetto determire the multiplicative correctionfactorfor Synchrotron

Light (C11)betalattice functionsassuminghe nomnal Flying Wire E11values,seefigures: 28,31,41,43,53,55. In additionto thefits
plotsof 0172 versusoi1? andthefollowing quariities weremade:

5p\° B17 B17 5p\? B17
o 2—@0 2=(—> (D 2_F"p.,2 and 0172 — 5442 — =D — Dy
17 Bll 11 p 17 [311 11 17 [311 11 / p 17 Bll 11

theformer shodd bea linearfunction of dp/ p (seefigures:68,8, 70,71, 72,73 74,75) andthelatter shouldbe constanif theaccelerato
paraneterswerenotchangimgy (seefigures:69,71,73,75). Tablel shavs theresultsof thelattice function fits compaedto theirnominal
values.

Summary, Conclusions

1. Tevatron Lattice FunctionFits basedon Trans\erse Normalized Emittancemeasurema conparisonsusingFlying Wire andSyn-
chraron Light detectordor storesin the 2656300 range at 150and980GeV wereperfomed.

2. Compaisonsof the emittancaneasuremntsusingnomnal lattice functionsshav significantdisagreemets.

3. usingSBD[A,P]WS or SBD[A,P]SSvariabesto calculatelongitudnal momentumspreadmakessignificantnunerical difference
in emittancecalculations.

4. Compaisonsof the emittancaneasurmentsshav significantstoreto storevariations of the emittanceratioswhich prabablyindi-
cateschaming lattice functionsfor both certainstorerangesandindividual stores.Thevariatins at the “Before Ramp” caseseem
to beindeendenfrom variatiors atthe“Remove Halo” case.(seee.qg.figuresl, 4 18,24and69,71,73,75. Thelargeststepin the
mentiedplotsat 150Gé&/ beamenepgy canalsobecorreldaedwith significantchangsin the socalledS6 sextupde circuit which
weredore befae store2810 [5].

5. Analysisof centrad positiors at E11/EL7/C11locatiors (seefigures 57,58, 59) shavs that
(a) beampositionat E11/E17changs very significantly(~ 5— 7mm) betweern'Before Ramp”and“Remove Halo” casegnote

thedifferercein the E11 vettical shift for protsmsandantipioton, figure57)

(b) beampositionat C11in “Remove Halo” caseshavs muchstrongerstoreto storechangsthanthe positionat E11/EL7. This
may have aneffect onthe storedepenéntlattice function chargesatbothE1VE17andC11locatiors.

(c) verticalantipiotonbeampositionstoredependenceatternat C11 (seefigure 59) shavs quite someresemblaneto the pattern
of thestoredepenénceof theratio of the E17/E1L emittancsin the“Before Ramp”case(seee.g.figuresl, 4)

6. By performingfits basednbeantrans\erseandlongtudinal spreacandadjustingatticefunctionsonecanmake themeasurerents
agree betterexcep for
(a) attheE17locationonewould needto separatdattice functionsfor pratonsandantiprdaons
(b) thereis adepadenceon bunchnumker (or dp/p) in mary cases
(c) oneneedgo usedifferen lattice functionsfor differentstoreranges

Someof theabore resultsmaybeaffectedby the =~ 10%horizantal protonemittancameasuremntfluctuationsdueto still notundestood
detectoreffect[4] althoudn we believe thatqualitatively the conclusios shouldremainthe same.
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StoreRange nminl | nominal | nomind | fitted fitted | fitted | afterfit fitted fitted | fitted | afterfit
Enegy/Case beta disp | beta beta beta| disp | agreemnt | beta beta | disp | agreemt
Detector FLfnﬁt Flfmjt ratio ratio Fltn(.]t Fltn(jt with E11 | ratio Fltnﬁt Fltnﬁt with E11
m m m m m m
26532997 usingsigmadt usingrmsdt
150GeV BeforeRamp
FWE1Hp&p 835 2.83 | N/A N/A N/A | N/A | NA N/A N/A | N/A | N/A
FWELN p&p 845 0.09 | N/A N/A N/A | N/A | N/A N/A N/A | N/A | N/A
FWE1H p 625 458 0.74% |1.08B2 | 83.77 | 4.4% | bad? 0.2069 |17.27 |5.865 |v. bad??
FWELMH P 625 458 | 0.74&% | 1.0715 | 89.47 | 4.5( | accptle? | 0.7407 | 61.8 |4.894 |bad
980GeV Remawe Halo
FWE1Hp&p 801 2.0 | N/A N/A N/A | N/A | N/A N/A N/A | N/A | N/A
FWELN p&p 808 0.03 | N/A N/A N/A | N/A | N/A N/A N/A | N/A | N/A
FWE1MH p 681 528 | 0.85@ | 0.70B0 | 56.8 | 5.653 | ok? 1.315 | 1083 |5.21 |ok?
FWELMH P 681 528 | 0.85@ |0.750 | 62.1 | 533 |ok 1.4025 | 1124 | 4.97 |accptble
SLC11Hp 500 1517 | 0.628 | 0.585 | 46.9 | 2.93% | accptle? | 0.6697 |53.8 |2.%67 |accptble?
SLC11Hp 340 118 | 0424 | 0922 | 75.5|2.5@0 |bad 1.0258 | 82.28 | 2.9 |accptble?
SLC11Vp 1078 | -0.082 | 1.338 |1.729 |139.1 | N/A |accptihe? | 1.7234 {1392 | N/A |ok?
SLC11Vp 1016 | -0.046 | 1.25@ |2.3560 |191.9| N/A |accptihe? |2.3372 |1888 | N/A |bad?
SLC11Vp 1078 | -0.082 | 1.338 |1.6142 |130.4|1.30 |ok? 1.6404 | 1326 |1.170 |ok?
SLC11Vp 1016 | -0.046 | 1.25P@ |1.4654 |118.4|3.28 | accpthe? |1.3184 | 1065 |3.702 |bad?
28102997
150GeV BeforeRamp
FWE1Hp&p 835 2.83 | N/A N/A N/A | N/A | NA N/A N/A | N/A | N/A
FWELW p&p 845 0.09 | N/A N/A N/A | N/A | N/A N/A N/A | N/A | N/A
FWE1MH p 625 458 0.748% | 1.083 | 90.04 | 4.3@8 | ok 0.6970 |58.0 |5.114 |bad?
FWELMH P 625 458 0.748% | 1.1439 | 95.51 | 4.3483 | accptle | 0.913 | 82.77 | 4.616 |accptble?
980GeV RemweHalo
FWE1Hp&p 801 2.0 | N/A N/A N/A | N/A | N/A N/A N/A | N/A | N/A
FWELW p&p 808 0.03 | N/A N/A N/A | N/A | N/A N/A N/A | N/A | N/A
FWE1MH p 681 528 | 0.85@ |0.78B2 | 58.3 |5.63 |accpthe |1.2000 |96.19 |5.497 |ok?
FWE1IH P 681 528 | 0.85@ | 1.2463 | 99.9 | 4.8Z |ok 1.915 | 1356 | 4.535 |accptble?
SLC11Hp 500 1517 | 0.628 | 0459 | 38.1|3.1581 | bad 0.6204 | 49.73 |3.077 |accptble?
SLC11Hp 340 118 [ 0424 |1.082 | 86.5|2.3% |bad 0.8902 | 71.3 |2.764 |accptble?
SLC11Vp 1078 | -0.08 |1.338 |1.783 |141.2 | 0.00 | badfit? 1.7849 | 1442 | 0.000 |badfit?
SLC11Vp 1016 | -0.046 | 1.25P@ |1.448 |116.5|3.3P |bad 1.2321 |199.% |4.000 |bad?
26762805
150GeV BeforeRamp
FWE1Hp&p 835 2.83 | N/A N/A N/A | N/A | N/A N/A N/A | N/A | N/A
FWELW p&p 845 0.09 | N/A N/A N/A | N/A | N/A N/A N/A | N/A | N/A
FWE1H p 625 458 0.748% | 1.163 | 94.05 | 4.519 | accptle | 0.5313 | 44.3 | 5.%65 |accptble?
FWE1IMH P 625 458 0.748% | 1382 | 112.2 | 4.406 | accptie? | 1.1038 | 92.16 | 4.733 |ok?
980GeV Remawe Halo
FWE1Hp&p 801 2.0 | N/A N/A N/A | N/A | N/A N/A N/A | N/A | N/A
FWE1N p&p 808 0.03 | N/A N/A N/A | N/A | N/A N/A N/A | N/A | N/A
FWE1MH p 681 5.2 | 0.85 | 0.6435 | 51.5|5.712 | accpthe? | 1.6693 | 1330 |4.775 |accptble?
FWELMH P 681 528 | 0.85@ |0.7619 | 61.0 |5.30 |ok 1.4284 | 1145 | 5.064 |accptble?
SLC11Hp 500 1517 | 0.628 | 0.888 | 69.6 | 2.32 | ok 0.258 | 74.2L |2.265 |ok?
SLC11Hp 340 118 | 0424 | 0.859 | 68.4|2.614 |accpthe? |1.0804 | 82.80 |2.283 |accptble?
SLC11Vp 1078 | -0.08 | 1.338 |1.48/7 |120.2|2.25 | ok? 1.4698 | 1188 |2.543 |ok?
SLC11Vp 1016 | -0.046 | 1.25P® |1.4P6 |119.5|3.317 |accpthe |1.4747 |1192 |3.507 |accptble?

Tablel: Tevatron nominal andfitted betaanddispersiorfunctionsfor givenstorerangeslatticeconfigurationsandmeasuementocations.
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Figure 1: Antiproton beam,horizortal detectors,noninal lattice: Stores26502997 150 GeV CaseBefore Ramp: Comparisos of
Emittancemeasurmentsasdoneby Flying Wire (FW) Detectorat E17 andFlying Wire Detectorat E11: Bunchemittance(in 1t- mm-
mrad) asmeasuredy FW E17 Detectorversushunchemittanceasmeasuredy the FW E11Detectowith anoverlaid horizantal profile
distribution with a straightline fit andthe ideal prediction bunch emittanceas measued by FW E17 Detectorover bunchemittanceas
measuredy the FW E11 Detectorversusbunchnumber togethemwith an overaid horizonal prdfile; bunchemittanceas measuredy
FW E17 Detectorover bunchemittanceasmeasuredby the FW E11 Detectorversusrecalculatedp/ p (basecbn &t the T:SBD[A,P]WS
ACNET variable) with anoveiraid horizantal profile with a straightline fit; bunchemittanceasmeasuedby FW E17Detectorover bunch
emittanceasmeasuredby the FW E11 Detectorversusstorenumbe with overaid averayedratiosfor eachstoreanda horizantal line fit.
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Figure2: Antiproton beam horizontaldetectos, nominal lattice: Stores265632997 150GeV CaseBeforeRamp:Compaisonsof Sigma
squareaf the bunchwidth distribution measurerentsasdore by Flying Wire (FW) E17 Detectorwith predctionsbasecbnthe FW E11
Detectormeasuement: Sigmasquaed of the bunchwidth distribution (in mm?) asmeasued by the FW E17 Detectorasa function of
sigmasquarecf the bundh width distribution (in mm?) asmeasuredby the FW E11Detectorversusrecalculatedp/ p squaredbasedn
ot the T:SBD[A,P]WSACNET variable) with an overlaid contou of the predction basedon the nomiral lattice functions; Predictionof
sigmasquaredf the bunch width distribution (in mm?) for E17 Detectorasa functionof sigmasquaed of the bunchwidth distribution
(in m?) asmeasued by the FW E11 Detectorversusrecalculatedp/ p square basedon the nominal lattice functions; two lower plots
have the samedatapointsbut have contaursbasedn thefitted lattice functiors.
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Figure 3: Antiproton beam,horizantal detectos, modified lattice: Stores26502997, 150 GeV CaseBefore Ramp: Compaisons of
Emittancemeasuremen asdoneby Flying Wire (FW) Detectorat E17 andFlying Wire Detectorat E11 usingfitted lattice paraneters:
Bunchemittancgin 1t- mm- mrad) asmeasuredby FW E17Detectoversusbunchemittanceasmeasuedby the FW E11Detectomwith an
overlaid horizantal profile distribution with a straightline fit andtheideal prediction; bunchemittanceasmeasuredy FW E17 Detector
over bunch emittanceas measuredy the FW E11 Detectorversusbunchnumbe togetter with an overlaid horizantal profile; bunch
emittanceasmeasuredby FW E17 Detectorover bunch emittane asmeasued by the FW E11Detectorversusrecalculatedp/ p (based
onét theT:SBD[A,P]JWSACNET vaiiable)with anoveiaid horizantal profile with a straightline fit; fit basede17 dispersiorfundion as
afunction of theE11dispersia function.
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Figure4: Protan beamhorizantal detectorspomiral lattice: Stores26502997 150GeV CaseBeforeRamp: Comparison of Emittance
measurerentsas doneby Flying Wire (FW) Detectorat E17 andFlying Wire Detectorat E11: Bunchemittance(in 1t- mm- nrad) as
measuretby FW E17Detectoversusbunchemittanceasmeasuedby theFW E11Detectomwith anoverlaidhorizantal profile distribution

with a straightline fit andtheideal predction; bunchemittanceasmeasuredy FW E17 Detectorover bundh emittanceasmeasued by

theFW E11Detectorversusbund numtertogethemwith anoverlaid horizontalprdfile; bunch emittanceasmeasuedby FW E17 Detector
over bunch emittanceasmeasuredy the FW E11Detectorversis recalculatedp/ p (basedon ot the T:SBD[A,PJWSACNET variable)

with an ovetaid horizortal prdfile with a straightline fit; bunchemittanceas measuredy FW E17 Detectorover bunch emittanceas
measuredby the FW E11Detectorversusstorenumber with overlaid averagedratiosfor eachstoreanda horizontalline fit.
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squareaf the bunchwidth distribution measurerntsasdore by Flying Wire (FW) E17 Detectorwith predctionsbasecbnthe FW E11
sigmasquarecf the bundh width distribution (in mm?) asmeasuredby the FW E11Detectorversusrecalculatedp/ p squaredbasedn

sigmasquaredf the bunch width distribution (in mm?) for E17 Detectorasa functionof sigmasquaed of the bunchwidth distribution

ot the T:SBD[A,P]WSACNET variable) with anoverlaid contou of the predction basedon the nomiral lattice functions
(in mn?) asmeasued by the FW E11 Detectorversusrecalculatedp/ p square basedon the nominal lattice functions;

Detectormeasuement: Sigmasquaed of the bunchwidth distribution (in mm
have the samedatapointsbut have contaursbasedn thefitted lattice functiors.

Figure5: Prota beam
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Figure6: Protonbeam horizontaldetectorsmodifiedlattice: Stores26502997, 150GeV CaseBeforeRamp:Comparisasof Emittance
measurerantsas doneby Flying Wire (FW) Detectorat E17 and Flying Wire Detectorat E11 usingfitted lattice parametes: Bunch
emittance(in - mm- mrad) as measuredy FW E17 Detectorversusbunch emittanceas measuredy the FW E11 Detectorwith an
overlaid horizantal profile distribution with a straightline fit andtheideal prediction; bunchemittanceasmeasuredy FW E17 Detector
over bunch emittanceas measuredy the FW E11 Detectorversusbunchnumbe togetter with an overlaid horizantal profile; bunch
emittanceasmeasuredby FW E17 Detectorover bunch emittane asmeasued by the FW E11Detectorversusrecalculatedp/ p (based
onét theT:SBD[A,P]JWSACNET vaiiable)with anoveiaid horizantal profile with a straightline fit; fit basede17 dispersiorfundion as
afunction of theE11dispersia function.
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Figure7: Antiproton beam horizontaldetectos, nominal lattice: Stores28132997 150GeV CaseBeforeRamp:Compaisonsof Sigma
squareaf the bunchwidth distribution measurerentsasdore by Flying Wire (FW) E17 Detectorwith predctionsbasecbnthe FW E11
Detectormeasuement: Sigmasquaed of the bunchwidth distribution (in mm?) asmeasued by the FW E17 Detectorasa function of
sigmasquarecf the bundh width distribution (in mm?) asmeasuredby the FW E11Detectorversusrecalculatedp/ p squaredbasedn
ot the T:SBD[A,P]WSACNET variable) with an overlaid contou of the predction basedon the nomiral lattice functions; Predictionof
sigmasquaredf the bunch width distribution (in mm?) for E17 Detectorasa functionof sigmasquaed of the bunchwidth distribution
(in m?) asmeasued by the FW E11 Detectorversusrecalculatedp/ p square basedon the nominal lattice functions; two lower plots
have the samedatapointsbut have contaursbasedn thefitted lattice functiors.
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Figure 8: Antiproton beam,horizantal detectos, modified lattice: Stores28102997, 150 GeV CaseBefore Ramp: Compaisons of
Emittancemeasuremen asdoneby Flying Wire (FW) Detectorat E17 andFlying Wire Detectorat E11 usingfitted lattice paraneters:
Bunchemittancgin 1t- mm- mrad) asmeasuredby FW E17Detectoversusbunchemittanceasmeasuedby the FW E11Detectomwith an
overlaid horizantal profile distribution with a straightline fit andtheideal prediction; bunchemittanceasmeasuredy FW E17 Detector
over bunch emittanceas measuredy the FW E11 Detectorversusbunchnumbe togetter with an overlaid horizantal profile; bunch
emittanceasmeasuredby FW E17 Detectorover bunch emittane asmeasued by the FW E11Detectorversusrecalculatedp/ p (based
onét theT:SBD[A,P]JWSACNET vaiiable)with anoveiaid horizantal profile with a straightline fit; fit basede17 dispersiorfundion as
afunction of theE11dispersia function.
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Figure9: Prota beam,hoiizontal detectos, nomiral lattice: Stores28132997 150 GeV CaseBefore Ramp: Compaisonsof Sigma
squareaf the bunchwidth distribution measurerntsasdore by Flying Wire (FW) E17 Detectorwith predctionsbasecbnthe FW E11
Detectormeasuement: Sigmasquaed of the bunchwidth distribution (in mm?) asmeasued by the FW E17 Detectorasa function of
sigmasquarecf the bundh width distribution (in mm?) asmeasuredby the FW E11Detectorversusrecalculatedp/ p squaredbasedn
ot the T:SBD[A,P]WSACNET variable) with an overlaid contou of the predction basedon the nomiral lattice functions; Predictionof
sigmasquaredf the bunch width distribution (in mm?) for E17 Detectorasa functionof sigmasquaed of the bunchwidth distribution
(in m?) asmeasued by the FW E11 Detectorversusrecalculatedp/ p square basedon the nominal lattice functions; two lower plots
have the samedatapointsbut have contaursbasedn thefitted lattice functiors.
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Figurel0: Protonbeam horizantal detectos, modifiedlattice: Store28102997 150GeV CaseBeforeRamp:Compaisonsof Emittance
measurerantsas doneby Flying Wire (FW) Detectorat E17 and Flying Wire Detectorat E11 usingfitted lattice parametes: Bunch
emittance(in - mm- mrad) as measuredy FW E17 Detectorversusbunch emittanceas measuredy the FW E11 Detectorwith an
overlaid horizantal profile distribution with a straightline fit andtheideal prediction; bunchemittanceasmeasuredy FW E17 Detector
over bunch emittanceas measuredy the FW E11 Detectorversusbunchnumbe togetter with an overlaid horizantal profile; bunch

emittanceasmeasuredby FW E17 Detectorover bunch emittane asmeasued by the FW E11Detectorversusrecalculatedp/ p (based
onét theT:SBD[A,P]JWSACNET vaiiable)with anoveiaid horizantal profile with a straightline fit; fit basede17 dispersiorfundion as

afunction of theE11dispersia function.
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Figurell: Antiproton beam horizantal detectorsnoninal lattice: Store2676-2805,150GeV CaseBeforeRamp:Comparisosof Sigma
squareaf the bunchwidth distribution measurerntsasdore by Flying Wire (FW) E17 Detectorwith predctionsbasecbnthe FW E11
Detectormeasuement: Sigmasquaed of the bunchwidth distribution (in mm?) asmeasued by the FW E17 Detectorasa function of
sigmasquarecf the bundh width distribution (in mm?) asmeasuredby the FW E11Detectorversusrecalculatedp/ p squaredbasedn
ot the T:SBD[A,P]WSACNET variable) with an overlaid contou of the predction basedon the nomiral lattice functions; Predictionof
sigmasquaredf the bunch width distribution (in mm?) for E17 Detectorasa functionof sigmasquaed of the bunchwidth distribution
(in m?) asmeasued by the FW E11 Detectorversusrecalculatedp/ p square basedon the nominal lattice functions; two lower plots
have the samedatapointsbut have contaursbasedn thefitted lattice functiors.
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Figure 12: Antiproton beam,horizontal detectorsmodfied lattice: Stores26762805 150 GeV CaseBefore Ramp: Compaisons of

Emittancemeasuremen asdoneby Flying Wire (FW) Detectorat E17 andFlying Wire Detectorat E11 usingfitted lattice paraneters:
Bunchemittancgin 1t- mm- mrad) asmeasuredby FW E17Detectoversusbunchemittanceasmeasuedby the FW E11Detectomwith an
overlaid horizantal profile distribution with a straightline fit andtheideal prediction; bunchemittanceasmeasuredy FW E17 Detector
over bunch emittanceas measuredy the FW E11 Detectorversusbunchnumbe togetter with an overlaid horizantal profile; bunch

emittanceasmeasuredby FW E17 Detectorover bunch emittane asmeasued by the FW E11Detectorversusrecalculatedp/ p (based
onét theT:SBD[A,P]JWSACNET vaiiable)with anoveiaid horizantal profile with a straightline fit; fit basede17 dispersiorfundion as

afunction of theE11dispersia function.
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Figure 13: Protonbeam,holizontal detectos, nomnal lattice: Stores267-28%, 150 GeV CaseBefore Ramp: Compaisonsof Sigma
squareaf the bunchwidth distribution measurerntsasdore by Flying Wire (FW) E17 Detectorwith predctionsbasecbnthe FW E11
Detectormeasuement: Sigmasquaed of the bunchwidth distribution (in mm?) asmeasued by the FW E17 Detectorasa function of
sigmasquarecf the bundh width distribution (in mm?) asmeasuredby the FW E11Detectorversusrecalculatedp/ p squaredbasedn
ot the T:SBD[A,P]WSACNET variable) with an overlaid contou of the predction basedon the nomiral lattice functions; Predictionof
sigmasquaredf the bunch width distribution (in mm?) for E17 Detectorasa functionof sigmasquaed of the bunchwidth distribution
(in m?) asmeasued by the FW E11 Detectorversusrecalculatedp/ p square basedon the nominal lattice functions; two lower plots
have the samedatapointsbut have contaursbasedn thefitted lattice functiors.
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Figurel4: Protonbeam horizantal detectos, modifiedlattice: Store26762805 150GeV CaseBeforeRamp:Compaisonsof Emittance
measurerantsas doneby Flying Wire (FW) Detectorat E17 and Flying Wire Detectorat E11 usingfitted lattice parametes: Bunch
emittance(in - mm- mrad) as measuredy FW E17 Detectorversusbunch emittanceas measuredy the FW E11 Detectorwith an
overlaid horizantal profile distribution with a straightline fit andtheideal prediction; bunchemittanceasmeasuredy FW E17 Detector
over bunch emittanceas measuredy the FW E11 Detectorversusbunchnumbe togetter with an overlaid horizantal profile; bunch

emittanceasmeasuredby FW E17 Detectorover bunch emittane asmeasued by the FW E11Detectorversusrecalculatedp/ p (based
onét theT:SBD[A,P]JWSACNET vaiiable)with anoveiaid horizantal profile with a straightline fit; fit basede17 dispersiorfundion as
afunction of theE11dispersia function.
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Figure 15: Antiproton beam horizontal detectos, nomiral lattice: Stores26502997, 980 GeV CaseRemave Halo: Comparisos of
Emittancemeasuremntsasdoneby Synchraron Light (SL) Detectorat C11andFlying Wire (FW) Detectorat E11: Bunchemittane (in
- mm- mrad) asmeasurd by SL C11Detectorversusbunch emittanceasmeasuredby the FW E11Detectorwith anoverlaid horizantal
profile distributionwith a straightline fit andtheidealpredction; bunch emittanceasmeasuredby SL C11 Detectorover bunch emittance
asmeasuredy the FW E11 Detectorversusbunchnumbertogethemith anoverdaid hotizontal profile; bunchemittanceasmeasuredby
SL C11Detectorover bunch emittanceasmeasuredy the FW E11 Detectorversusrecalculatedp/p (basedn &t the T:SBD[A,P]WS
ACNET varialle) with anoverlaid horizantal profile with a straightline fit; bunchemittanceasmeasurd by SL C11Detectoroverbunch
emittanceasmeasuredby the FW E11 Detectorversusstorenumbe with overaid averayedratiosfor eachstoreanda horizantal line fit.
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Figure 16: Antiproton beam horizontal detectos, nomiral lattice: Stores26502997, 980 GeV CaseRemave Halo: Comparisos of

Sigmasquaredf the bunchwidth distribution measuremntsasdore by SynchotronLight (SL) C11Detectomwith predctionsbasecbon

the Flying Wire (FW) E11 Detectormeasurema: Sigmasquaed of the bunchwidth distribution (in mm?) asmeasurd by the SL C11
Detectorasafunction of sigmasquareaf thebunchwidth distribution (in mm?) asmeasuredby the FW E11Detectorversis recalculatel
op/ p squaredbasedbdn ét the T:SBD[A,P]WSACNET varable)with anovedaid contou of the prediction basedon the norrinal lattice
functions; Predictionof sigmasquaredf the bunchwidth distribution (in mm?2) for SL C11Detectorasa fundion of sigmasquareaf the
bunchwidth distribution (in mm?) asmeasure by the FW E11 Detectorversts recalclated p/ p squaredasedon the nomiral lattice
functions;two lower plots have the samedatapointsbut have contairs basedn thefitted lattice functions.
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Figure 17: Antiproton beam,hoiizontal detectes, modified lattice: Stores2630-2997, 980 GeV CaseRemwe Halo: Comparison of

Emittancemeasuremen asdoneby Synchotron Light (SL) Detectorat C11 andFlying Wire (FW) Detectorat E11 usingfitted lattice
paranetersand formula with dispersionterm bothin the horizortal andin the vertical cases:Bunch emittance(in - mm- mrad) as
measuretby SL C11Detectorversushunchemittanceasmeasurd by theFW E11Detectowith anovedaid horizontalprofile distribution

with a straightline fit andtheideal predictian; bunchemittanceasmeasurd by SL C11 Detectorover bunch emittanceas measued by

theFW E11Detectorversusbunch numtertogethewith anoverlaidhorizontal prdfile; bunch emittanceasmeasuredby SL C11 Detector
over bunch emittanceasmeasuredy the FW E11Detectorversis recalculatedp/ p (basedon ot the T:SBD[A,PJWSACNET variabe)

with anoverlad holizontal profile with a straightline fit; fit basedC11dispersiorfundion asafuncion of the E11dispersiorfunction.
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Figure 18: Antiproton beam horizontal detectos, nomiral lattice: Stores26502997, 980 GeV CaseRemave Halo: Comparisos of
Emittancemeasurmentsasdoneby Flying Wire (FW) Detectorat E17 andFlying Wire Detectorat E11: Bunchemittance(in 1t- mm-
mrad) asmeasuredy FW E17 Detectorversushunchemittanceasmeasuredy the FW E11Detectowith anoverlaid horizantal profile
distribution with a straightline fit andthe ideal prediction bunch emittanceas measued by FW E17 Detectorover bunchemittanceas
measuredy the FW E11 Detectorversusbunchnumber togethemwith an overaid horizonal prdfile; bunchemittanceas measuredy
FW E17 Detectorover bunchemittanceasmeasuredby the FW E11 Detectorversusrecalculatedp/ p (basecbn &t the T:SBD[A,P]WS
ACNET variable) with anoveiraid horizantal profile with a straightline fit; bunchemittanceasmeasuedby FW E17Detectorover bunch
emittanceasmeasuredby the FW E11 Detectorversusstorenumbe with overaid averayedratiosfor eachstoreanda horizantal line fit.
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Figurel9: Antiproton beamhorizontaldetectos, nomiral lattice: Store2690-299%, 980GeV CaseRemove Halo: Compaisonsof Sigma
squareaf the bunchwidth distribution measurerntsasdore by Flying Wire (FW) E17 Detectorwith predctionsbasecbnthe FW E11
Detectormeasuement: Sigmasquaed of the bunchwidth distribution (in mm?) asmeasued by the FW E17 Detectorasa function of
sigmasquarecf the bundh width distribution (in mm?) asmeasuredby the FW E11Detectorversusrecalculatedp/ p squaredbasedn
ot the T:SBD[A,P]WSACNET variable) with an overlaid contou of the predction basedon the nomiral lattice functions; Predictionof
sigmasquaredf the bunch width distribution (in mm?) for E17 Detectorasa functionof sigmasquaed of the bunchwidth distribution
(in m?) asmeasued by the FW E11 Detectorversusrecalculatedp/ p square basedon the nominal lattice functions; two lower plots
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have the samedatapointsbut have contaursbasedn thefitted lattice functiors.
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Figure 20: Antiproton beam,hoiizontal detectes, modified lattice: Stores2630-2997, 980 GeV CaseRemwe Halo: Comparison of
Emittancemeasuremen asdoneby Flying Wire (FW) Detectorat E17 andFlying Wire Detectorat E11 usingfitted lattice paraneters:
Bunchemittancgin 1t- mm- mrad) asmeasuredby FW E17Detectoversusbunchemittanceasmeasuedby the FW E11Detectomwith an
overlaid horizantal profile distribution with a straightline fit andtheideal prediction; bunchemittanceasmeasuredy FW E17 Detector
over bunch emittanceas measuredy the FW E11 Detectorversusbunchnumbe togetter with an overlaid horizantal profile; bunch
emittanceasmeasuredby FW E17 Detectorover bunch emittane asmeasued by the FW E11Detectorversusrecalculatedp/ p (based
onét theT:SBD[A,P]JWSACNET vaiiable)with anoveiaid horizantal profile with a straightline fit; fit basede17 dispersiorfundion as
afunction of theE11dispersia function.
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Figure21: Protonbeam holizontaldetectorspomind lattice: Stores26532997 980GeV CaseRemaore Halo: Comparisosof Emittance
measurerantsasdore by Synchraron Light (SL) Detectorat C11andFlying Wire (FW) Detectorat E11: Bunchemittance(in t- mm-

mrad) asmeasuredyy SL C11 Detectorversusbunch emittanceasmeasuredby the FW E11 Detectorwith anoverlaid horizontal profile
distribution with a straightline fit andthe ideal prediction; bunchemittanceasmeasuredy SL C11 Detectorover bunchemittanceas
measuredy the FW E11 Detectorversusbunchnumber togethemwith an ovetaid horizonal prdfile; bunchemittanceas measuredy
SL C11Detectorover bunch emittanceasmeasuredy the FW E11 Detectorversusrecalculatedp/p (basedn &t the T:SBD[A,P]WS
ACNET varialle) with anoverlaid horizantal profile with a straightline fit; bunchemittanceasmeasurd by SL C11Detectoroverbunch
emittanceasmeasuredby the FW E11 Detectorversusstorenumbe with overaid averayedratiosfor eachstoreanda horizantal line fit.
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Figure22: Protonbeam horizantal detectorsnoninal lattice: Stores2650-297, 980 GeV CaseRemore Halo: Compaisonsof Sigma
squaredof the bunchwidth distribution measurmentsasdoneby Synchotron Light (SL) C11 Detectorwith predictions basedon the
Flying Wire (FW) E11 Detectormeasuement: Sigmasquare of the bunchwidth distribution (in mm?) as measurd by the SL C11
Detectorasafunction of sigmasquareaf thebunchwidth distribution (in mm?) asmeasuredby the FW E11Detectorversis recalculatel
op/ p squaredbasedbdn ét the T:SBD[A,P]WSACNET varable)with anovedaid contou of the prediction basedon the norrinal lattice
functions; Predictionof sigmasquaredf the bunchwidth distribution (in mm?2) for SL C11Detectorasa fundion of sigmasquareaf the
bunchwidth distribution (in mm?) asmeasure by the FW E11 Detectorversts recalclated p/ p squaredasedon the nomiral lattice
functions;two lower plots have the samedatapointsbut have contairs basedn thefitted lattice functions.

26



| SLMdfd_v_FWE11l_hp_Emitt_C13 Juvrwetenirciop SLMdfd_o_FWE11_hp_Emitt_v_Bunch_C13
Entries 1187 Entries 1187
40p : : : : | Mean 21.46 ar : : ; ; : —[Meanx  18.02
" S atin, : : i | rRMs 3.161 C : : : : : {|Meany 09942}
ggietaRatio i oW 5 ab i ioioio b ilewsx o2af
F 0.6697 | overflow 0 s : RMiy 0(.)0865z
30f disp SL ieoee. ST e Ll X% ndt 21.02/15 | T S SR e b TN e v e
: 3 : i - 1| Prob 0.1361 C : : : : : ool o
- 12957 mm. PO 9.663+ 1.185 -
E : | p1 0511+ 0.06001 e 8
20:_ ............................ :_ ...................................................................... 5
r 3 r
(| R 11 Y S U U P (T
: = 4
o 2
T O O SOOI FPNSUS SOPTNES MUNINS SO
e SO0V NOUSUON SOVUOTNL UOTON: SOV OOTOOTE SRR 1 2
O:I L1l i L1l i L1l i 111 i 1111 i L1ll i L1l i L1l 0 :I 11 i | | i L1l i | | i 1111 i L1 1] i L1 1l i 0

OCJ

0 5 10 15 20 25 30 35 40 10 15 20 25 30 35

|SL Mdfd_o_FWE11 hp_Emitt v_dpo p_C13|f°—“NE“fE““—L“"°°f"WU* SL_Dispersion_v_FWE11_Dispersion_hp_C13
Entries 1187
4 - : : : . Mean 0.0001201 F
- : : : i | rwvs 1.08e-05 7000
3-5:— """" --------- ---------- ----- Underflow 0p r
r : : : : Overflow 0 6000_—
] I S R FOSUURE SO x* I ndf 6.204/7 C
r : : : : Prob 0.5161 H r
25 C po 1.757 + 0.1036 5000
e S S pl 6178 + 838.9 -
E : : 4000
2F C
1.5:_ 3000:—
Co r
16 2000+ dreeeeens oo b
0_5:_ 1000:_ ......................................................................
:IIIIII O:IlllillllilllIillllillllillllillllill
0.001 0.001 0 1000 2000 3000 4000 5000 6000 7000

Figure23: Protonbeamholizontaldetectos, modifiedlattice: Store265-297,980GeV CaseRemwe Halo: Comparisos of Emittance
measurerntsasdore by SynchotronLight (SL) Detectorat C11andFlying Wire (FW) Detectorat E11 usingfitted lattice paraneters
andformulawith dispersiortermbothin the horizontalandin the vettical casesBunchemittance(in - mm-mrad) asmeasued by SL
C11Detectorversushunchemittanceasmeasued by the FW E11 Detectorwith anoverlaid holizontal profile distribution with a straight
line fit andthe ideal predictim; bunchemittanceas measued by SL C11 Detectorover bunchemittanceas measuredy the FW E11
Detectorversusounchnumbe togethemwith anoverlaid hoiizontal profile; bunch emittanceasmeasuredby SL C11 Detectorover bunch
emittanceas measuredy the FW E11 Detectorversis recalclated dp/ p (basedon &t the T:SBD[A,P]WS ACNET varialde) with an
overlaid horizantal prdfile with a straightline fit; fit basedC11dispersiorfunctionasafunctionof the E11dispersiorfunction.

27



[ FWE17 v FWE1l hp Emitt C13 [ewei emine ciapx FWE17 o FWE11_hp_Emitt_v_Bunch_C13

15

10

Entries 1187 Entries 1187
401 Mean 20.89 4 —~Mean x 18.02
C RMS 2.709 ‘[Meany 1.587
E ’ 5 ‘[RMS x 10.24
R Underflow 0 {[RMSy 0.1912
o 0 :
30— 63.55/16
C 1.307e-07 |5
- 1.588 + 0.006223
25—
r 3
20:_ ...... SR ST S (Tt PP T 25

0 IllliIlllilIllillllillllillllillIli

0 5 10 15 20 25 30 35 40

0 5 10 15 20 25 30 35

FWE17_O_FWE11_h p_Em itt_v_dpop C13 |JLFW51LE'"”LVJPDPJD,C13J7X FWEl?_O_FWEll_h p_Emitt_V_Store_C13 ,pwmv,u,-:wm,mm,v,sm,c;
Entries 1187 Entries 1187
4 : : : T | Mean 0.0001204 dr— : : ; ; ; —|Mean x 2832
: : : ; RMS 1.003e-05 [+ C : : : : : : { |Meany 1.587
350 ] s PR S Underflow 0 Y= A U SO S SUUU SR SRR RMS x 106.2
: : : : Overflow 0 E : |RMSy 0.1912
: : : N P s L I
L] U fee e e x* I ndf 10.79/7 B b 01187 0
: : : : Prob 0.1481 ! E oo o
po 2.134 + 0.2287 C =

25 o1 486+ 1852 2_5:_ ......................................................................
: : ) C o . 5

2 4

I
1.5 I 1 ST .
R
" |
1:_ ...................................................................... )
AN AR SR S SR S S |

_IIIlilIllillllilIIIillllillllillllillllill
2%50 2700 2750 2800 2850 2900 2950 3000 3050

Figure24: Protonbeam horizontaldetectorspomind lattice: Stores26532997 980GeV CaseRemaore Halo: Comparisosof Emittance
measurerentsas doneby Flying Wire (FW) Detectorat E17 andFlying Wire Detectorat E11: Bunchemittance(in 1t- mm- nrad) as
measuretby FW E17Detectoversusbunchemittanceasmeasuedby theFW E11Detectomwith anoverlaidhorizantal profile distribution

with a straightline fit andtheideal predction; bunchemittanceasmeasuredy FW E17 Detectorover bundh emittanceasmeasued by

theFW E11Detectorversusbund numtertogethemwith anoverlaid horizontalprdfile; bunch emittanceasmeasuedby FW E17 Detector
over bunch emittanceasmeasuredy the FW E11Detectorversis recalculatedp/ p (basedon ot the T:SBD[A,PJWSACNET variable)

with an ovetaid horizortal prdfile with a straightline fit; bunchemittanceas measuredy FW E17 Detectorover bunch emittanceas
measuredby the FW E11Detectorversusstorenumber with overlaid averagedratiosfor eachstoreanda horizontalline fit.
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Figure25: Protonbeam horizantal detectorsnoninal lattice: Stores265-297, 980 GeV CaseRemore Halo: Compaisonsof Sigma
squareaf the bunchwidth distribution measurerentsasdore by Flying Wire (FW) E17 Detectorwith predctionsbasecbnthe FW E11
Detectormeasuement: Sigmasquaed of the bunchwidth distribution (in mm?) asmeasued by the FW E17 Detectorasa function of
sigmasquarecf the bundh width distribution (in mm?) asmeasuredby the FW E11Detectorversusrecalculatedp/ p squaredbasedn
ot the T:SBD[A,P]WSACNET variable) with an overlaid contou of the predction basedon the nomiral lattice functions; Predictionof
sigmasquaredf the bunch width distribution (in mm?) for E17 Detectorasa functionof sigmasquaed of the bunchwidth distribution
(in m?) asmeasued by the FW E11 Detectorversusrecalculatedp/ p square basedon the nominal lattice functions; two lower plots
have the samedatapointsbut have contaursbasedn thefitted lattice functiors.
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Figure26: Protonbeamholizontaldetectos, modifiedlattice: Store2650-297,980GeV CaseRemae Halo: Comparisos of Emittance
measurerantsas doneby Flying Wire (FW) Detectorat E17 and Flying Wire Detectorat E11 usingfitted lattice parametes: Bunch
emittance(in - mm- mrad) as measuredy FW E17 Detectorversusbunch emittanceas measuredy the FW E11 Detectorwith an
overlaid horizantal profile distribution with a straightline fit andtheideal prediction; bunchemittanceasmeasuredy FW E17 Detector
over bunch emittanceas measuredy the FW E11 Detectorversusbunchnumbe togetter with an overlaid horizantal profile; bunch
emittanceasmeasuredby FW E17 Detectorover bunch emittane asmeasued by the FW E11Detectorversusrecalculatedp/ p (based
onét theT:SBD[A,P]JWSACNET vaiiable)with anoveiaid horizantal profile with a straightline fit; fit basede17 dispersiorfundion as
afunction of theE11dispersia function.
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Figure27: Antiproton beam verticaldetectos, nomind lattice: Stores26502997 980 GeV CaseRemore Halo: Compaisonsof Emit-
tancemeasuremas asdoneby Synchotron Light (SL) Detectorat C11 and Flying Wire (FW) Detectorat E11: Bunchemittance(in
- mm- mrad) asmeasurd by SL C11Detectorversusbunch emittanceasmeasuredby the FW E11Detectorwith anoverlaid horizantal
profile distributionwith a straightline fit andtheidealpredction; bunch emittanceasmeasuredby SL C11 Detectorover bunch emittance
asmeasuredy the FW E11 Detectorversusbunchnumbertogethemith anoverdaid hotizontal profile; bunchemittanceasmeasuredby
SL C11Detectorover bunch emittanceasmeasuredy the FW E11 Detectorversusrecalculatedp/p (basedn &t the T:SBD[A,P]WS
ACNET varialle) with anoverlaid horizantal profile with a straightline fit; bunchemittanceasmeasurd by SL C11Detectoroverbunch
emittanceasmeasuredby the FW E11 Detectorversusstorenumbe with overaid averayedratiosfor eachstoreanda horizantal line fit.
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Figure28: Antiprotonbeam,verticaldetectorspnomiral lattice: Stores2650-297,980GeV CaseRemae Halo: Comparisor of Sigma
squaredof the bunchwidth distribution measurmentsasdoneby Synchotron Light (SL) C11 Detectorwith predictions basedon the
Flying Wire (FW) E11 Detectormeasuement: Sigmasquare of the bunchwidth distribution (in mm?) as measurd by the SL C11
Detectorasafunction of sigmasquareaf thebunchwidth distribution (in mm?) asmeasuredby the FW E11Detectorversis recalculatel
op/ p squaredbasedbn &t the T:SBD[A,P]WSACNET varable)with anovedaid contou of the prediction basedon the nomrinal lattice
functions; Predictionof sigmasquaredf the bunchwidth distribution (in mm?2) for SL C11Detectorasa fundion of sigmasquareaf the
bunchwidth distribution (in mm?) asmeasure by the FW E11 Detectorversts recalclated p/ p squaredasedon the nomiral lattice
functions;two lower plots have the samedatapointsbut have contairs basedn thefitted lattice functions.
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Figure 29: Antiproton beam,vertical detectos, modified lattice: Stores265-297, 980 GeV CaseRemawe Halo: Compaisons of

Emittancemeasuremen asdoneby Synchotron Light (SL) Detectorat C11 andFlying Wire (FW) Detectorat E11 usingfitted lattice
paranetersand formula with dispersionterm bothin the horizortal andin the vertical cases:Bunch emittance(in - mm- mrad) as
measuretby SL C11Detectorversushunchemittanceasmeasurd by theFW E11Detectowith anovedaid horizontalprofile distribution

with a straightline fit andtheideal predictian; bunchemittanceasmeasurd by SL C11 Detectorover bunch emittanceas measued by
theFW E11Detectorversusbunch numtertogethewith anoverlaidhorizontal prdfile; bunch emittanceasmeasuredby SL C11 Detector
over bunch emittanceasmeasuredy the FW E11Detectorversis recalculatedp/ p (basedon ot the T:SBD[A,PJWSACNET variabe)

with anoverlad holizontal profile with a straightline fit; fit basedC11dispersiorfundion asafuncion of the E11dispersiorfunction.
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Figure30: Protonbeam vertical detectos, nomninal lattice: Stores2690-299, 980 GeV CaseRemwe Halo: Comparsonsof Emittance
measurerantsasdore by Synchraron Light (SL) Detectorat C11andFlying Wire (FW) Detectorat E11: Bunchemittance(in 1t- mm-

mrad) asmeasuredyy SL C11 Detectorversusbunch emittanceasmeasuredby the FW E11 Detectorwith anoverlaid horizontal profile

distribution with a straightline fit andthe ideal prediction; bunchemittanceasmeasuredy SL C11 Detectorover bunchemittanceas
measuredy the FW E11 Detectorversusbunchnumber togethemwith an ovetaid horizonal prdfile; bunchemittanceas measuredy

SL C11Detectorover bunch emittanceasmeasuredy the FW E11 Detectorversusrecalculatedp/p (basedn &t the T:SBD[A,P]WS
ACNET varialle) with anoverlaid horizantal profile with a straightline fit; bunchemittanceasmeasurd by SL C11Detectoroverbunch

emittanceasmeasuredby the FW E11 Detectorversusstorenumbe with overaid averayedratiosfor eachstoreanda horizantal line fit.

34



SL_Sigma2_v_FWE11_Sigma2_v_dpop2_vp_C13

0.46

0.44

0.42

0.4

0.38

0.36

0.34

0.12

—0.7

—0.6

_____________________________________________________________________ N

e L e ey .
0.14 0.15 0.16 0.17 0.18

SL_Sigma2_v_FWE11_Sigma2_v_dpop2_vp_C13

0.46

0.44

0.42

0.4

0.38

0.36

0.34

0.12

Figure 31: Protonbeam,vertical detectorsnoninal lattice: Stores265-29%, 980 GeV CaseRemawe Halo: Comparisos of Sigma
squaredof the bunchwidth distribution measurmentsasdoneby Synchotron Light (SL) C11 Detectorwith predictions basedon the
Flying Wire (FW) E11 Detectormeasuement: Sigmasquare of the bunchwidth distribution (in mm?) as measurd by the SL C11
Detectorasafunction of sigmasquareaf thebunchwidth distribution (in mm?) asmeasuredby the FW E11Detectorversis recalculatel
op/ p squaredbasedbn ét the T:SBD[A,P]WSACNET varable)with anovedaid contou of the prediction basedon the norrinal lattice
functions; Predictionof sigmasquaredf the bunchwidth distribution (in mm?2) for SL C11Detectorasa fundion of sigmasquareaf the
bunchwidth distribution (in mm?) asmeasure by the FW E11 Detectorversts recalclated p/ p squaredasedon the nomiral lattice
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functions;two lower plots have the samedatapointsbut have contairs basedn thefitted lattice functions.
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Figure32: Protonbeam vertical detectos, modifiedlattice: Stores265632997, 980 GeV CaseRemare Halo: Comparisor of Emittance
measurerantsasdore by SynchotronLight (SL) Detectorat C11andFlying Wire (FW) Detectorat E11 usingfitted lattice paraneters
andformulawith dispersiortermbothin the horizontalandin the vettical casesBunchemittance(in - mm-mrad) asmeasued by SL

C11Detectorversushunchemittanceasmeasued by the FW E11 Detectorwith anoverlaid holizontal profile distribution with a straight
line fit andthe ideal predictim; bunchemittanceas measued by SL C11 Detectorover bunchemittanceas measuredy the FW E11
Detectorversusounchnumbe togethemwith anoverlaid hoiizontal profile; bunch emittanceasmeasuredby SL C11 Detectorover bunch

emittanceas measuredy the FW E11 Detectorversis recalclated dp/ p (basedon &t the T:SBD[A,P]WS ACNET varialde) with an
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overlaid horizantal prdfile with a straightline fit; fit basedC11dispersiorfunctionasafunctionof the E11dispersiorfunction.
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Figure 33: Antiproton beam horizontal detectos, nomiral lattice: Stores28102997, 980 GeV CaseRemave Halo: Comparisos of

Sigmasquaredf the bunchwidth distribution measuremntsasdore by SynchotronLight (SL) C11Detectomwith predctionsbasecbon

the Flying Wire (FW) E11 Detectormeasurema: Sigmasquaed of the bunchwidth distribution (in mm?) asmeasurd by the SL C11
Detectorasafunction of sigmasquareaf thebunchwidth distribution (in mm?) asmeasuredby the FW E11Detectorversis recalculatel
op/ p squaredbasedbdn ét the T:SBD[A,P]WSACNET varable)with anovedaid contou of the prediction basedon the norrinal lattice
functions; Predictionof sigmasquaredf the bunchwidth distribution (in mm?2) for SL C11Detectorasa fundion of sigmasquareaf the
bunchwidth distribution (in mm?) asmeasure by the FW E11 Detectorversts recalclated p/ p squaredasedon the nomiral lattice
functions;two lower plots have the samedatapointsbut have contairs basedn thefitted lattice functions.
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Figure 34: Antiproton beam,hoiizontal detectes, modified lattice: Stores2810-2997, 980 GeV CaseRemwe Halo: Comparison of

Emittancemeasuremen asdoneby Synchotron Light (SL) Detectorat C11 andFlying Wire (FW) Detectorat E11 usingfitted lattice
paranetersand formula with dispersionterm bothin the horizortal andin the vertical cases:Bunch emittance(in - mm- mrad) as
measuretby SL C11Detectorversushunchemittanceasmeasurd by theFW E11Detectowith anovedaid horizontalprofile distribution

with a straightline fit andtheideal predictian; bunchemittanceasmeasurd by SL C11 Detectorover bunch emittanceas measued by

theFW E11Detectorversusbunch numtertogethewith anoverlaidhorizontal prdfile; bunch emittanceasmeasuredby SL C11 Detector
over bunch emittanceasmeasuredy the FW E11Detectorversis recalculatedp/ p (basedon ot the T:SBD[A,PJWSACNET variabe)

with anoverlad holizontal profile with a straightline fit; fit basedC11dispersiorfundion asafuncion of the E11dispersiorfunction.
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Figure35: Antiproton beamhorizontaldetectos, nomiral lattice: Stores2810-299, 980GeV CaseRemove Halo: Compaisonsof Sigma
squareaf the bunchwidth distribution measurerntsasdore by Flying Wire (FW) E17 Detectorwith predctionsbasecbnthe FW E11
Detectormeasuement: Sigmasquaed of the bunchwidth distribution (in mm?) asmeasued by the FW E17 Detectorasa function of
sigmasquarecf the bundh width distribution (in mm?) asmeasuredby the FW E11Detectorversusrecalculatedp/ p squaredbasedn
ot the T:SBD[A,P]WSACNET variable) with an overlaid contou of the predction basedon the nomiral lattice functions; Predictionof
sigmasquaredf the bunch width distribution (in mm?) for E17 Detectorasa functionof sigmasquaed of the bunchwidth distribution
(in m?) asmeasued by the FW E11 Detectorversusrecalculatedp/ p square basedon the nominal lattice functions; two lower plots
have the samedatapointsbut have contaursbasedn thefitted lattice functiors.
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Figure 36: Antiproton beam,hoiizontal detectes, modified lattice: Stores2810-2997, 980 GeV CaseRemwe Halo: Comparison of
Emittancemeasuremen asdoneby Flying Wire (FW) Detectorat E17 andFlying Wire Detectorat E11 usingfitted lattice paraneters:
Bunchemittancgin 1t- mm- mrad) asmeasuredby FW E17Detectoversusbunchemittanceasmeasuedby the FW E11Detectomwith an
overlaid horizantal profile distribution with a straightline fit andtheideal prediction; bunchemittanceasmeasuredy FW E17 Detector
over bunch emittanceas measuredy the FW E11 Detectorversusbunchnumbe togetter with an overlaid horizantal profile; bunch
emittanceasmeasuredby FW E17 Detectorover bunch emittane asmeasued by the FW E11Detectorversusrecalculatedp/ p (based
onét theT:SBD[A,P]JWSACNET vaiiable)with anoveiaid horizantal profile with a straightline fit; fit basede17 dispersiorfundion as
afunction of theE11dispersia function.
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Figure37: Protonbeam horizantal detectorsnoninal lattice: Stores2810-297, 980 GeV CaseRemore Halo: Compaisonsof Sigma
squaredof the bunchwidth distribution measurmentsasdoneby Synchotron Light (SL) C11 Detectorwith predictions basedon the
Flying Wire (FW) E11 Detectormeasuement: Sigmasquare of the bunchwidth distribution (in mm?) as measurd by the SL C11
Detectorasafunction of sigmasquareaf thebunchwidth distribution (in mm?) asmeasuredby the FW E11Detectorversis recalculatel
op/ p squaredbasedbdn ét the T:SBD[A,P]WSACNET varable)with anovedaid contou of the prediction basedon the norrinal lattice
functions; Predictionof sigmasquaredf the bunchwidth distribution (in mm?2) for SL C11Detectorasa fundion of sigmasquareaf the
bunchwidth distribution (in mm?) asmeasure by the FW E11 Detectorversts recalclated p/ p squaredasedon the nomiral lattice
functions;two lower plots have the samedatapointsbut have contairs basedn thefitted lattice functions.
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Figure38: Protonbeamholizontaldetectos, modifiedlattice: Store2810-297,980GeV CaseRemwe Halo: Comparisos of Emittance
measurerntsasdore by SynchotronLight (SL) Detectorat C11andFlying Wire (FW) Detectorat E11 usingfitted lattice paraneters
andformulawith dispersiortermbothin the horizontalandin the vettical casesBunchemittance(in - mm-mrad) asmeasued by SL
C11Detectorversushunchemittanceasmeasued by the FW E11 Detectorwith anoverlaid holizontal profile distribution with a straight
line fit andthe ideal predictim; bunchemittanceas measued by SL C11 Detectorover bunchemittanceas measuredy the FW E11
Detectorversusounchnumbe togethemwith anoverlaid hoiizontal profile; bunch emittanceasmeasuredby SL C11 Detectorover bunch
emittanceas measuredy the FW E11 Detectorversis recalclated dp/ p (basedon &t the T:SBD[A,P]WS ACNET varialde) with an
overlaid horizantal prdfile with a straightline fit; fit basedC11dispersiorfunctionasafunctionof the E11dispersiorfunction.
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Figure39: Protonbeam horizantal detectorsnoninal lattice: Stores2810-297, 980 GeV CaseRemore Halo: Compaisonsof Sigma
squareaf the bunchwidth distribution measurerentsasdore by Flying Wire (FW) E17 Detectorwith predctionsbasecbnthe FW E11
Detectormeasuement: Sigmasquaed of the bunchwidth distribution (in mm?) asmeasued by the FW E17 Detectorasa function of
sigmasquarecf the bundh width distribution (in mm?) asmeasuredby the FW E11Detectorversusrecalculatedp/ p squaredbasedn
ot the T:SBD[A,P]WSACNET variable) with an overlaid contou of the predction basedon the nomiral lattice functions; Predictionof
sigmasquaredf the bunch width distribution (in mm?) for E17 Detectorasa functionof sigmasquaed of the bunchwidth distribution
(in m?) asmeasued by the FW E11 Detectorversusrecalculatedp/ p square basedon the nominal lattice functions; two lower plots
have the samedatapointsbut have contaursbasedn thefitted lattice functiors.
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Figure40: Protonbeamhoiizontaldetectos, modifiedlattice: Store2810-297,980GeV CaseRemae Halo: Comparisos of Emittance
measurerantsas doneby Flying Wire (FW) Detectorat E17 and Flying Wire Detectorat E11 usingfitted lattice parametes: Bunch
emittance(in - mm- mrad) as measuredy FW E17 Detectorversusbunch emittanceas measuredy the FW E11 Detectorwith an
overlaid horizantal profile distribution with a straightline fit andtheideal prediction; bunchemittanceasmeasuredy FW E17 Detector
over bunch emittanceas measuredy the FW E11 Detectorversusbunchnumbe togetter with an overlaid horizantal profile; bunch
emittanceasmeasuredby FW E17 Detectorover bunch emittane asmeasued by the FW E11Detectorversusrecalculatedp/ p (based
onét theT:SBD[A,P]JWSACNET vaiiable)with anoveiaid horizantal profile with a straightline fit; fit basede17 dispersiorfundion as
afunction of theE11dispersia function.
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Figure41: Antiprotonbeam,verticaldetectorspnomiral lattice: Stores2810-297,980GeV CaseRemae Halo: Comparisor of Sigma
squaredof the bunchwidth distribution measurmentsasdoneby Synchotron Light (SL) C11 Detectorwith predictions basedon the
Flying Wire (FW) E11 Detectormeasuement: Sigmasquare of the bunchwidth distribution (in mm?) as measurd by the SL C11
Detectorasafunction of sigmasquareaf thebunchwidth distribution (in mm?) asmeasuredby the FW E11Detectorversis recalculatel
op/ p squaredbasedbn &t the T:SBD[A,P]WSACNET varable)with anovedaid contou of the prediction basedon the nomrinal lattice
functions; Predictionof sigmasquaredf the bunchwidth distribution (in mm?2) for SL C11Detectorasa fundion of sigmasquareaf the
bunchwidth distribution (in mm?) asmeasure by the FW E11 Detectorversts recalclated p/ p squaredasedon the nomiral lattice
functions;two lower plots have the samedatapointsbut have contairs basedn thefitted lattice functions.
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Figure 42: Antiproton beam,vertical detectos, modified lattice: Stores2810-297, 980 GeV CaseRemawe Halo: Compaisons of

Emittancemeasuremen asdoneby Synchotron Light (SL) Detectorat C11 andFlying Wire (FW) Detectorat E11 usingfitted lattice
paranetersand formula with dispersionterm bothin the horizortal andin the vertical cases:Bunch emittance(in - mm- mrad) as
measuretby SL C11Detectorversushunchemittanceasmeasurd by theFW E11Detectowith anovedaid horizontalprofile distribution

with a straightline fit andtheideal predictian; bunchemittanceasmeasurd by SL C11 Detectorover bunch emittanceas measued by

theFW E11Detectorversusbunch numtertogethewith anoverlaidhorizontal prdfile; bunch emittanceasmeasuredby SL C11 Detector
over bunch emittanceasmeasuredy the FW E11Detectorversis recalculatedp/ p (basedon ot the T:SBD[A,PJWSACNET variabe)

with anoverlad holizontal profile with a straightline fit; fit basedC11dispersiorfundion asafuncion of the E11dispersiorfunction.
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Figure 43: Protonbeam,vertical detectorsnoninal lattice: Stores2810-29%, 980 GeV CaseRemawe Halo: Comparisos of Sigma
squaredof the bunchwidth distribution measurmentsasdoneby Synchotron Light (SL) C11 Detectorwith predictions basedon the
Flying Wire (FW) E11 Detectormeasuement: Sigmasquare of the bunchwidth distribution (in mm?) as measurd by the SL C11
Detectorasafunction of sigmasquareaf thebunchwidth distribution (in mm?) asmeasuredby the FW E11Detectorversis recalculatel
op/ p squaredbasedbn ét the T:SBD[A,P]WSACNET varable)with anovedaid contou of the prediction basedon the norrinal lattice
functions; Predictionof sigmasquaredf the bunchwidth distribution (in mm?2) for SL C11Detectorasa fundion of sigmasquareaf the
bunchwidth distribution (in mm?) asmeasure by the FW E11 Detectorversts recalclated p/ p squaredasedon the nomiral lattice
functions;two lower plots have the samedatapointsbut have contairs basedn thefitted lattice functions.
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Figure44: Protonbeam vertical detectos, modifiedlattice: Stores28132997, 980 GeV CaseRemare Halo: Comparisor of Emittance
measurerantsasdore by SynchotronLight (SL) Detectorat C11andFlying Wire (FW) Detectorat E11 usingfitted lattice paraneters
andformulawith dispersiortermbothin the horizontalandin the vettical casesBunchemittance(in - mm-mrad) asmeasued by SL
C11Detectorversushunchemittanceasmeasued by the FW E11 Detectorwith anoverlaid holizontal profile distribution with a straight
line fit andthe ideal predictim; bunchemittanceas measued by SL C11 Detectorover bunchemittanceas measuredy the FW E11
Detectorversusounchnumbe togethemwith anoverlaid hoiizontal profile; bunch emittanceasmeasuredby SL C11 Detectorover bunch
emittanceas measuredy the FW E11 Detectorversis recalclated dp/ p (basedon &t the T:SBD[A,P]WS ACNET varialde) with an
overlaid horizantal prdfile with a straightline fit; fit basedC11dispersiorfunctionasafunctionof the E11dispersiorfunction.
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Figure 45: Antiproton beam horizontal detectos, nomiral lattice: Stores2676280, 980 GeV CaseRemave Halo: Comparisos of

Sigmasquaredf the bunchwidth distribution measuremntsasdore by SynchotronLight (SL) C11Detectomwith predctionsbasecbon

the Flying Wire (FW) E11 Detectormeasurema: Sigmasquaed of the bunchwidth distribution (in mm?) asmeasurd by the SL C11
Detectorasafunction of sigmasquareaf thebunchwidth distribution (in mm?) asmeasuredby the FW E11Detectorversis recalculatel
op/ p squaredbasedbdn ét the T:SBD[A,P]WSACNET varable)with anovedaid contou of the prediction basedon the norrinal lattice
functions; Predictionof sigmasquaredf the bunchwidth distribution (in mm?2) for SL C11Detectorasa fundion of sigmasquareaf the
bunchwidth distribution (in mm?) asmeasure by the FW E11 Detectorversts recalclated p/ p squaredasedon the nomiral lattice
functions;two lower plots have the samedatapointsbut have contairs basedn thefitted lattice functions.
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Figure46: Antiproton beam,hoiizontal detectes, modified lattice: Stores2676-280%, 980 GeV CaseRemwe Halo: Comparison of

Emittancemeasuremen asdoneby Synchotron Light (SL) Detectorat C11 andFlying Wire (FW) Detectorat E11 usingfitted lattice
paranetersand formula with dispersionterm bothin the horizortal andin the vertical cases:Bunch emittance(in - mm- mrad) as
measuretby SL C11Detectorversushunchemittanceasmeasurd by theFW E11Detectowith anovedaid horizontalprofile distribution

with a straightline fit andtheideal predictian; bunchemittanceasmeasurd by SL C11 Detectorover bunch emittanceas measued by

theFW E11Detectorversusbunch numtertogethewith anoverlaidhorizontal prdfile; bunch emittanceasmeasuredby SL C11 Detector
over bunch emittanceasmeasuredy the FW E11Detectorversis recalculatedp/ p (basedon ot the T:SBD[A,PJWSACNET variabe)

with anoverlad holizontal profile with a straightline fit; fit basedC11dispersiorfundion asafuncion of the E11dispersiorfunction.
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Figure47: Antiproton beamhorizontaldetectos, nomiral lattice: Store2676-28®, 980GeV CaseRemove Halo: Compaisonsof Sigma
squareaf the bunchwidth distribution measurerntsasdore by Flying Wire (FW) E17 Detectorwith predctionsbasecbnthe FW E11
Detectormeasuement: Sigmasquaed of the bunchwidth distribution (in mm?) asmeasued by the FW E17 Detectorasa function of
sigmasquarecf the bundh width distribution (in mm?) asmeasuredby the FW E11Detectorversusrecalculatedp/ p squaredbasedn
ot the T:SBD[A,P]WSACNET variable) with an overlaid contou of the predction basedon the nomiral lattice functions; Predictionof
sigmasquaredf the bunch width distribution (in mm?) for E17 Detectorasa functionof sigmasquaed of the bunchwidth distribution
(in m?) asmeasued by the FW E11 Detectorversusrecalculatedp/ p square basedon the nominal lattice functions; two lower plots
have the samedatapointsbut have contaursbasedn thefitted lattice functiors.
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Figure48: Antiproton beam,hoiizontal detectes, modifiedlattice: Stores2676-280%, 980 GeV CaseRemwe Halo: Comparison of
Emittancemeasuremen asdoneby Flying Wire (FW) Detectorat E17 andFlying Wire Detectorat E11 usingfitted lattice paraneters:
Bunchemittancgin 1t- mm- mrad) asmeasuredby FW E17Detectoversusbunchemittanceasmeasuedby the FW E11Detectomwith an
overlaid horizantal profile distribution with a straightline fit andtheideal prediction; bunchemittanceasmeasuredy FW E17 Detector
over bunch emittanceas measuredy the FW E11 Detectorversusbunchnumbe togetter with an overlaid horizantal profile; bunch
emittanceasmeasuredby FW E17 Detectorover bunch emittane asmeasued by the FW E11Detectorversusrecalculatedp/ p (based
onét theT:SBD[A,P]JWSACNET vaiiable)with anoveiaid horizantal profile with a straightline fit; fit basede17 dispersiorfundion as
afunction of theE11dispersia function.
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Figure49: Protonbeam horizantal detectorsnoninal lattice: Stores2676-2805, 980 GeV CaseRemore Halo: Compaisonsof Sigma
squaredof the bunchwidth distribution measurmentsasdoneby Synchotron Light (SL) C11 Detectorwith predictions basedon the
Flying Wire (FW) E11 Detectormeasuement: Sigmasquare of the bunchwidth distribution (in mm?) as measurd by the SL C11
Detectorasafunction of sigmasquareaf thebunchwidth distribution (in mm?) asmeasuredby the FW E11Detectorversis recalculatel
op/ p squaredbasedbdn ét the T:SBD[A,P]WSACNET varable)with anovedaid contou of the prediction basedon the norrinal lattice
functions; Predictionof sigmasquaredf the bunchwidth distribution (in mm?2) for SL C11Detectorasa fundion of sigmasquareaf the
bunchwidth distribution (in mm?) asmeasure by the FW E11 Detectorversts recalclated p/ p squaredasedon the nomiral lattice
functions;two lower plots have the samedatapointsbut have contairs basedn thefitted lattice functions.
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Figure50: Protonbeamhoilizontaldetectos, modifiedlattice: Store2676-2805,980GeV CaseRemae Halo: Comparisosof Emittance
measurerntsasdore by SynchotronLight (SL) Detectorat C11andFlying Wire (FW) Detectorat E11 usingfitted lattice paraneters
andformulawith dispersiortermbothin the horizontalandin the vettical casesBunchemittance(in - mm-mrad) asmeasued by SL

C11Detectorversushunchemittanceasmeasued by the FW E11 Detectorwith anoverlaid holizontal profile distribution with a straight
line fit andthe ideal predictim; bunchemittanceas measued by SL C11 Detectorover bunchemittanceas measuredy the FW E11
Detectorversusounchnumbe togethemwith anoverlaid hoiizontal profile; bunch emittanceasmeasuredby SL C11 Detectorover bunch

emittanceas measuredy the FW E11 Detectorversis recalclated dp/ p (basedon &t the T:SBD[A,P]WS ACNET varialde) with an
overlaid horizantal prdfile with a straightline fit; fit basedC11dispersiorfunctionasafunctionof the E11dispersiorfunction.
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Figure51: Protonbeam horizantal detectorsnoninal lattice: Stores2676-2805, 980 GeV CaseRemore Halo: Compaisonsof Sigma
squareaf the bunchwidth distribution measurerentsasdore by Flying Wire (FW) E17 Detectorwith predctionsbasecbnthe FW E11
Detectormeasuement: Sigmasquaed of the bunchwidth distribution (in mm?) asmeasued by the FW E17 Detectorasa function of
sigmasquarecf the bundh width distribution (in mm?) asmeasuredby the FW E11Detectorversusrecalculatedp/ p squaredbasedn
ot the T:SBD[A,P]WSACNET variable) with an overlaid contou of the predction basedon the nomiral lattice functions; Predictionof
sigmasquaredf the bunch width distribution (in mm?) for E17 Detectorasa functionof sigmasquaed of the bunchwidth distribution
(in m?) asmeasued by the FW E11 Detectorversusrecalculatedp/ p square basedon the nominal lattice functions; two lower plots
have the samedatapointsbut have contaursbasedn thefitted lattice functiors.
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Figure52: Protonbeamholizontaldetectos, modifiedlattice: Store26 6-2805,980GeV CaseRemwe Halo: Comparisos of Emittance
measurerantsas doneby Flying Wire (FW) Detectorat E17 and Flying Wire Detectorat E11 usingfitted lattice parametes: Bunch
emittance(in - mm- mrad) as measuredy FW E17 Detectorversusbunch emittanceas measuredy the FW E11 Detectorwith an
overlaid horizantal profile distribution with a straightline fit andtheideal prediction; bunchemittanceasmeasuredy FW E17 Detector
over bunch emittanceas measuredy the FW E11 Detectorversusbunchnumbe togetter with an overlaid horizantal profile; bunch
emittanceasmeasuredby FW E17 Detectorover bunch emittane asmeasued by the FW E11Detectorversusrecalculatedp/ p (based
onét theT:SBD[A,P]JWSACNET vaiiable)with anoveiaid horizantal profile with a straightline fit; fit basede17 dispersiorfundion as
afunction of theE11dispersia function.
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Figure53: Antiprotonbeam,verticaldetectorspnomiral lattice: Stores2676-2805, 980GeV CaseRemave Halo: Comparisos of Sigma
squaredof the bunchwidth distribution measurmentsasdoneby Synchotron Light (SL) C11 Detectorwith predictions basedon the
Flying Wire (FW) E11 Detectormeasuement: Sigmasquare of the bunchwidth distribution (in mm?) as measurd by the SL C11
Detectorasafunction of sigmasquareaf thebunchwidth distribution (in mm?) asmeasuredby the FW E11Detectorversis recalculatel
op/ p squaredbasedbn &t the T:SBD[A,P]WSACNET varable)with anovedaid contou of the prediction basedon the nomrinal lattice
functions; Predictionof sigmasquaredf the bunchwidth distribution (in mm?2) for SL C11Detectorasa fundion of sigmasquareaf the
bunchwidth distribution (in mm?) asmeasure by the FW E11 Detectorversts recalclated p/ p squaredasedon the nomiral lattice
functions;two lower plots have the samedatapointsbut have contairs basedn thefitted lattice functions.
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Figure 54: Antiproton beam,vertical detectos, modified lattice: Stores267-2805, 980 GeV CaseRemawe Halo: Compaisons of

Emittancemeasuremen asdoneby Synchotron Light (SL) Detectorat C11 andFlying Wire (FW) Detectorat E11 usingfitted lattice
paranetersand formula with dispersionterm bothin the horizortal andin the vertical cases:Bunch emittance(in - mm- mrad) as
measuretby SL C11Detectorversushunchemittanceasmeasurd by theFW E11Detectowith anovedaid horizontalprofile distribution

with a straightline fit andtheideal predictian; bunchemittanceasmeasurd by SL C11 Detectorover bunch emittanceas measued by
theFW E11Detectorversusbunch numtertogethewith anoverlaidhorizontal prdfile; bunch emittanceasmeasuredby SL C11 Detector
over bunch emittanceasmeasuredy the FW E11Detectorversis recalculatedp/ p (basedon ot the T:SBD[A,PJWSACNET variabe)

with anoverlad holizontal profile with a straightline fit; fit basedC11dispersiorfundion asafuncion of the E11dispersiorfunction.
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Figure55: Protonbeam,vertical detectorsnoninal lattice: Stores2676-28®%, 980 GeV CaseRemawe Halo: Comparisos of Sigma
squaredof the bunchwidth distribution measurmentsasdoneby Synchotron Light (SL) C11 Detectorwith predictions basedon the
Flying Wire (FW) E11 Detectormeasuement: Sigmasquare of the bunchwidth distribution (in mm?) as measurd by the SL C11
Detectorasafunction of sigmasquareaf thebunchwidth distribution (in mm?) asmeasuredby the FW E11Detectorversis recalculatel
op/ p squaredbasedbn ét the T:SBD[A,P]WSACNET varable)with anovedaid contou of the prediction basedon the norrinal lattice
functions; Predictionof sigmasquaredf the bunchwidth distribution (in mm?2) for SL C11Detectorasa fundion of sigmasquareaf the
bunchwidth distribution (in mm?) asmeasure by the FW E11 Detectorversts recalclated p/ p squaredasedon the nomiral lattice
functions;two lower plots have the samedatapointsbut have contairs basedn thefitted lattice functions.
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Figure56: Protonbeam vertical detectos, modifiedlattice: Stores2676280b, 980 GeV CaseRemare Halo: Comparisors of Emittance
measurerantsasdore by SynchotronLight (SL) Detectorat C11andFlying Wire (FW) Detectorat E11 usingfitted lattice paraneters
andformulawith dispersiortermbothin the horizontalandin the vettical casesBunchemittance(in - mm-mrad) asmeasued by SL
C11Detectorversushunchemittanceasmeasued by the FW E11 Detectorwith anoverlaid holizontal profile distribution with a straight
line fit andthe ideal predictim; bunchemittanceas measued by SL C11 Detectorover bunchemittanceas measuredy the FW E11
Detectorversusounchnumbe togethemwith anoverlaid hoiizontal profile; bunch emittanceasmeasuredby SL C11 Detectorover bunch
emittanceas measuredy the FW E11 Detectorversis recalclated dp/ p (basedon &t the T:SBD[A,P]WS ACNET varialde) with an
overlaid horizantal prdfile with a straightline fit; fit basedC11dispersiorfunctionasafunctionof the E11dispersiorfunction.
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Figure57: Store263-29%, CaseBeforeRampandRemase Halo: Bunchcentroidposition(in mm) (basednthe T:FWI[E,H,V][A,P]CE
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Figure60: Antiprotonbeam horizantal detectorsnoninal lattice: Store269-297,150GeV CaseBeforeRamp:Comparisos of long-
tudinalbunchlength(in ns) asrepatedby SBD accordng to Gaussiariit sigmaandRMS (basedn T:SBD[A,P]SSandT:SBDI[A,P]WS
ACNET variables): RMS versussigma;RMS; sigma;ratio of RMS andsigmaversusstorenumter.
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Figure 61: Antiproton beam,horizontal detectos, nominal lattice: Stores269-29%, 150 GeV CaseBefore Ramp: Compaisons of
recalculateddp/p basedon T:SBD[A,P]SS(Gaussiarfit sigma)and T:SBD[A,P]WS (RMS) ACNET variables:dp/p basedon RMS
versusdp/ p basedn sigma;dp/ p basedn RMS; dp/ p basecon sigma;ratio of dp/ p basedn RMS andsigmaversusstorenumker.
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Figure62: Protonbeam horizantal detectorsnomind lattice: Stores2690-297, 150GeV CaseBeforeRamp: Compaisonsof longitu-
dinal bunchlength(in ns) asreportedby SBD accordirg to Gaussiarfit sigmaandRMS (basedon T:SBD[A,P]SSandT:SBD[A,P]WS
ACNET variables): RMS versussigma;RMS; sigma;ratio of RMS andsigmaversusstorenumter.
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Figure63: Protonbeam,horizontal detectos, nomiral lattice: Stores263-297, 150 GeV CaseBefore Ramp: Compaisonsof recal-
culateddp/p basedon T:SBD[A,P]SS(Gaussiarfit sigma)and T:SBD[A,P]WS (RMS) ACNET variables: dp/p basedon RMS versus
op/ p basedn sigma;dp/ p basebn RMS; dp/ p basecbn sigma;ratio of dp/ p basedon RMS andsigmaversusstorenumter.
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Figure64: Antiprotonbeamholizontaldetectos, nominal lattice: Store2690-29%, 980GeV CaseRemawe Halo: Compaisonsof long-
tudinalbunchlength(in ns) asrepatedby SBD accordng to Gaussiariit sigmaandRMS (basecn T:SBD[A,P]SSandT:SBDI[A,P]WS
ACNET variables): RMS versussigma;RMS; sigma;ratio of RMS andsigmaversusstorenumter.
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Figure 65: Antiproton beam horizontal detectos, nomiral lattice: Stores26502997, 980 GeV CaseRemaove Halo: Comparisos of
recalculateddp/p basedon T:SBD[A,P]SS(Gaussiarfit sigma)and T:SBD[A,P]WS (RMS) ACNET variables:dp/p basedon RMS
versusdp/ p basedn sigma;dp/ p basedn RMS; dp/ p basecon sigma;ratio of dp/ p basedn RMS andsigmaversusstorenumker.
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Figure66: Protonbeam horizantal detectos, nomiral lattice: Stores26502997 980 GeV CaseRemave Halo: Comparisas of longitu-
dinal bunchlength(in ns) asreportedby SBD accordig to Gaussiarfit sigmaandRMS (basedon T:SBD[A,P]SSand T:SBD[A,P]WS
ACNET variables): RMS versussigma;RMS; sigma;ratio of RMS andsigmaversusstorenumter.
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Figure67: Protonbeam,horizontal detectorsnomiral lattice: Stores265032997 980 GeV CaseRemave Halo: Comparsonsof recal-
culateddp/p basedon T:SBD[A,P]SS(Gaussiarfit sigma)and T:SBD[A,P]WS (RMS) ACNET variables: 6p/p basedon RMS versus
op/ p basedn sigma;dp/ p basebn RMS; dp/ p basecbn sigma;ratio of dp/ p basedon RMS andsigmaversusstorenumter.
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Figure68: Antiprotonbeam horizantal detectorsnoninal lattice: Store269-297,150GeV CaseBeforeRamp:Comparisos of sigma
squaredf the bunchwidth distribution measuremes asdoneby Flying Wire (FW) E17 Detectorwith measurerentsdoneby FW E11

Detector:Sigmasquareaf thebunchwidth distribution (in mm?2) asmeasurd by theFW E17Detectoversussigmasquareaf thebunch

width distribution (in mm?) asmeasuredy the FW E11Detectomwith anovedaid holizontalprofilewith astraightline fit, thetwo straight
linesareedgesf the plain resultingfrom thefit basedoredictionof E17 measuremntgivenE11sigmameasurend andminimum and

maximum of &p/ p usedin thefit; Sigmasquaredf the bunch width distribution (in mm?) asmeasuredy the FW E17 Detector;Sigma
squaredf the bundh width distribution (in mm?2) asmeasuredby the FW E11 Detector;Differenceof sigmasquaredf the bunch width

distribution (in mm?) asmeasued by the FW E17 Detectorand sigmasquarecf the bunchwidth distribution (in mm?2) asmeasuredy
the FW E11 Detectortimesratio of nomiral betafunctions: ¢ 172 — 0112B17/[311 versusstorenumber with anoverlaid horizantal profile

with a straightline fit.
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Figure 69: Antiproton beam,horizontal detectos, nominal lattice: Stores269-29%, 150 GeV CaseBefore Ramp: Compaisons of
the comhbned sigmasquaredf the bunchwidth distribution measurmentsas doneby Flying Wire (FW) E17 andE11 Detectorswith
recalculatedp/ p basedon T:SBD[A,P]WS (RMS) ACNET variales: Differene of sigmasquaed of the bunchwidth distribution (in
m?) asmeasued by the FW E17 Detectorand sigmasquare of the bunchwidth distribution (in mm?) as measuredy the FW E11
Detectortimesratio of nominal betafunctions: 0 172 — 611%B17/B11 versusrecalclated3p/ p squaredbasedon &t the T:SBD[A,P]WS
ACNET variabie) with anoverlaid horizantal profile with a straightline fit; Differene of sigmasquaed of the bunchwidth distribution
(in mm?) asmeasuredby the FW E17 Detectorand sigmasquaed of the bunchwidth distribution (in mm?) asmeasurd by the FW E11
Detectortimesratio of nomiral betafunctions: 0172 — 0112[317/ B11; recalculatedp/p squaredbasedn 6t the T:SBD[A,PJWSACNET
variable); Differerce of sigmasquare of the bunchwidth distribution (in mm?) asmeasuredy the FW E17 Detectorand sigmasquarel
of the bunchwidth distribution (in mm?) asmeasuredby the FW E11 Detectortimesratio of nomina betafunctiors: o 172 — 0112[317/[311
over recalculatedp/ p squaredbasedn ot theT:SBD[A,PIWSACNET varigble) versts storenurrberwith anoveraid horizantal profile

with a straightline fit.
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Figure70: Protonbeam,horizantal detectos, nominal lattice: Stores26502997 150 GeV CaseBefore Ramp: Comparison of sigma
squaredf the bunchwidth distribution measuremes asdoneby Flying Wire (FW) E17 Detectorwith measurerentsdoneby FW E11

Detector:Sigmasquareaf thebunchwidth distribution (in mm?2) asmeasurd by theFW E17 Detectoversussigmasquareaf thebunch

width distribution (in mm?) asmeasuredy the FW E11Detectomwith anovedaid holizontalprofilewith astraightline fit, thetwo straight
linesareedgesf the plain resultingfrom thefit basedoredictionof E17 measuremntgivenE11sigmameasurend andminimum and

maximum of &p/ p usedin thefit; Sigmasquaredf the bunch width distribution (in mm?) asmeasuredy the FW E17 Detector;Sigma
squaredf the bundh width distribution (in mm?2) asmeasuredby the FW E11 Detector;Differenceof sigmasquaredf the bunch width

distribution (in mm?) asmeasued by the FW E17 Detectorand sigmasquarecf the bunchwidth distribution (in mm?2) asmeasuredy
the FW E11 Detectortimesratio of nomiral betafunctions: ¢ 172 — 0112[317/[311 versusstorenumber with anoverlaid horizantal profile

with a straightline fit.

74



dpop2_x_dispTerm2_v_dpop2_FWE17E11_hp_CO08 IV“"““f““““Z—‘WE”E“J‘LC"Bf x dpop2_x_dispTerm2_v_dpop2_FWE17E11_hp_C08
Entries 2793
Entries 2793
12— ------- [EEEEE R EEE LR P PR PR R Mean 2.213e-07 L
B : : : RMS 2.825¢-08 P r : : : : ¢ [Mean 4.613
: N N N Underflow 0 140 é é -----.-é-----------% ----------- é" RMS 0.4959
Y] EERURSOO: RS R N Overtiow 0 : : : : :
- X2/ ndf 14.02/6 h 120- _________ ____________ B ___________ ___________ Underflow 0
i : : : Prob 0.02943 : : : : ¢ |overflow 0
8_— ------- freeeeeeees b po 06766+ 0.2749 PTeYe) RN SO A SO O s S
pl 1.779e+07+ 1.244e+06 : : : : :
i : ; ; o r : : : : : :
S S e 80 IR JO TS U . SR
3 10 60 ........... ........... ........... ...........
N T Tl B 1 ,
- pT:) S N IO . S
| TP SO R T 5
A e
C ; : : : : % : : : : : :
O 11 1 I L1 1 1 I 11 1 | I 11 1 | I | T - I | - 0 1 1 1 I 1 1 1 I 1 1 1 I
0.15 0.2 0.25 0.3 0.35 0
dpop2_x_dispTerm2_v_dpop2_FWE17E11_hp_CO08 e e o o hpop2_x_dispTerm2_FWE17Ell_o_dpop2_v_Store_hp_C08|
- -~ 4000X104 Entries 2793
- : - : Mean 2807
: : : : : Mean 2.204e-07 : RMS 100.4 4
300-— ------- - ------------ - ------------ -a RMS 1.2666-08 3500:_ """"""""""""""""""""""" Underflow 0
C r Overflow ()]
C : : : : | oneriow 0 3000'_......: ........ TR R e X inar 1761e+04/80 |
250__ """" ' """""" ' """""" " """""" Overflow 0 r : : : : : Prob 0
r : : : : : 2500: po 2.058e+07+ 1.193e+04 D
710 10) PR SUURPRRUIN U BN OO SORRERPPRS SRR K :
o Cl - : 8
C 2000F T
1570 S SRR O S SN SO SO N LA 5
- 1500:_ .....................................................................
100 oo i F
- 1000F- 4
50__ ....... ............ ............ ............. ........... 5 00:— 2
- ' : ' : : 5 Fo : : : : 5 5 5
O 11 11 1 I 11 1 1 I 11 1 1 10 % 111 I L1111 I 111l I | | I 111 I L1 11 I L1l I 1111 I 11
0.3 0.35 2650 2700 2750 2800 2850 2900 2950 3000 3050

Figure 71: Protonbeam,horizontal detectorsnomnal lattice: Stores26502997, 150 GeV CaseBefore Ramp: Compaisonsof the
comhbined sigmasquaredf the bunch width distribution measuementsasdoneby Flying Wire (FW) E17andE11 Detectorswith recal-
culateddp/ p basecbn T:SBD[A,P]WS (RMS) ACNET variables:Differerce of sigmasquaredf the bund width distribution (in mm?2)
asmeasuredby the FW E17 Detectorand sigmasquarecf the bunchwidth distribution (in mm?2) asmeasuredby the FW E11 Detector
timesratio of nomiral betafundions: 0 172 — 611%B17/B11 versusrecalclateddp/ p squaredbasedon &t the T:SBD[A,PIWSACNET
variale) with anoveraid horizantal profile with a straightline fit; Differerce of sigmasquare of the bunchwidth distribution (in mm 2)
asmeasuredby the FW E17 Detectorand sigmasquarecf the bunchwidth distribution (in mm?) asmeasuredby the FW E11 Detector
timesratio of nomiral betafunctions: 617° — 6112B17/B11; recalclateddp/ p squaed (basedn & the T:SBD[A,P]WSACNET variatie);
Differerce of sigmasquard of the bunchwidth distribution (in mm?2) asmeasuredy the FW E17 Detectorand sigmasquarecf the
bunchwidth distribution (in mm?) asmeasuredy the FW E11 Detectortimesratio of nomiral betafunctions: o 172 — 0112[317/ 11 over
recalculate@p/ p squaredbasednét the T:SBD[A,P]WSACNET varialie) versusstorenunmberwith anoverlaid hotizontalprofile with
astraightline fit.
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Figure72: Antiprotonbeamholizontaldetectos, nominal lattice: Store2690-29%, 980GeV CaseRemwe Halo: Compaisonsof sigma
squaredf the bunchwidth distribution measuremes asdoneby Flying Wire (FW) E17 Detectorwith measurerentsdoneby FW E11
Detector:Sigmasquareaf thebunchwidth distribution (in mm?2) asmeasurd by theFW E17 Detectoversussigmasquareaf thebunch
width distribution (in mm?) asmeasuredy the FW E11Detectomwith anovedaid holizontalprofilewith astraightline fit, thetwo straight
linesareedgesf the plain resultingfrom the fit basedoredictionof E17 measuremntgivenE11sigmameasurend andminimum and
maximum of &p/ p usedin thefit; Sigmasquaredf the bunch width distribution (in mm?) asmeasuredy the FW E17 Detector;Sigma
squaredf the bundh width distribution (in mm?2) asmeasuredby the FW E11 Detector;Differenceof sigmasquaredf the bunch width
distribution (in mm?) asmeasued by the FW E17 Detectorand sigmasquarecf the bunchwidth distribution (in mm?2) asmeasuredy
the FW E11 Detectortimesratio of nomiral betafunctions: ¢ 172 — 0112B17/[311 versusstorenumber with anoverlaid horizantal profile

with a straightline fit.
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Figure 73: Antiproton beam horizontal detectos, nomiral lattice: Stores26502997, 980 GeV CaseRemore Halo: Comparison of
the comhbned sigmasquaredf the bunchwidth distribution measurmentsas doneby Flying Wire (FW) E17 andE11 Detectorswith
recalculatedp/ p basedon T:SBD[A,P]WS (RMS) ACNET variales: Differene of sigmasquaed of the bunchwidth distribution (in
m?) asmeasued by the FW E17 Detectorand sigmasquare of the bunchwidth distribution (in mm?) as measuredy the FW E11
Detectortimesratio of nominal betafunctions: 0 172 — 611%B17/B11 versusrecalclated3p/ p squaredbasedon &t the T:SBD[A,P]WS
ACNET variabie) with anoverlaid horizantal profile with a straightline fit; Differene of sigmasquaed of the bunchwidth distribution
(in mm?) asmeasuredby the FW E17 Detectorand sigmasquaed of the bunchwidth distribution (in mm?) asmeasurd by the FW E11
Detectortimesratio of nomiral betafunctions: 0172 — 0112[317/ B11; recalculatedp/p squaredbasedn 6t the T:SBD[A,PJWSACNET
variable); Differerce of sigmasquare of the bunchwidth distribution (in mm?) asmeasuredy the FW E17 Detectorand sigmasquarel
of the bunchwidth distribution (in mm?) asmeasuredby the FW E11 Detectortimesratio of nomina betafunctiors: o 172 — 0112B17/[311
over recalculatedp/ p squaredbasedn ot theT:SBD[A,PIWSACNET varigble) versts storenurrberwith anoveraid horizantal profile
with a straightline fit.
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Figure74: Protonbeam,horizortal detectos, nomnal lattice: Stores26502997, 980 GeV CaseRemawe Halo: Comparisor of sigma
squaredf the bunchwidth distribution measuremes asdoneby Flying Wire (FW) E17 Detectorwith measurerentsdoneby FW E11

Detector:Sigmasquareaf thebunchwidth distribution (in mm?) asmeasurd by theFW E17 Detectoversussigmasquareaf thebunch

width distribution (in mm?) asmeasuredy the FW E11Detectomwith anovedaid holizontalprofilewith astraightline fit, thetwo straight
linesareedgesf the plain resultingfrom thefit basedoredictionof E17 measuremntgivenE11sigmameasurend andminimum and

maximum of &p/ p usedin thefit; Sigmasquaredf the bunch width distribution (in mm?) asmeasuredy the FW E17 Detector;Sigma
squaredf the bundh width distribution (in mm?2) asmeasuredby the FW E11 Detector;Differenceof sigmasquaredf the bunch width

distribution (in mm?) asmeasued by the FW E17 Detectorand sigmasquarecf the bunchwidth distribution (in mm?2) asmeasuredy
the FW E11 Detectortimesratio of nomiral betafunctions: ¢ 172 — 0112B17/[311 versusstorenumber with anoverlaid horizantal profile

with a straightline fit.
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Figure 75: Protonbeam,horizantal detectos, norninal lattice: Stores265-299%, 980 GeV CaseRemae Halo: Comparsonsof the
comhbined sigmasquaredf the bunch width distribution measuementsasdoneby Flying Wire (FW) E17andE11 Detectorswith recal-
culateddp/ p basedbn T:SBD[A,P]WS (RMS) ACNET variables:Differerce of sigmasquaredf the bund width distribution (in mm?)
asmeasuredby the FW E17 Detectorand sigmasquarecf the bunchwidth distribution (in mm?2) asmeasuredby the FW E11 Detector
timesratio of nomiral betafundions: 0 172 — 611%B17/B11 versusrecalclateddp/ p squaredbasedon &t the T:SBD[A,PIWSACNET
variale) with anoveraid horizantal profile with a straightline fit; Differerce of sigmasquare of the bunchwidth distribution (in mm 2)
asmeasuredby the FW E17 Detectorand sigmasquarecf the bunchwidth distribution (in mm?) asmeasuredby the FW E11 Detector
timesratio of nomiral betafunctions: 617° — 6112B17/B11; recalclateddp/ p squaed (basedn & the T:SBD[A,P]WSACNET variatie);
Differerce of sigmasquard of the bunchwidth distribution (in mm?2) asmeasuredy the FW E17 Detectorand sigmasquarecf the
bunchwidth distribution (in mm?) asmeasuredy the FW E11 Detectortimesratio of nomiral betafunctions: o 172 — 0112[317/ 11 over
recalculate@p/ p squaredbasednét the T:SBD[A,P]WSACNET varialie) versusstorenunmberwith anoverlaid hotizontalprofile with
astraightline fit.
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