A Snapshot of Tevatron Flying Wire and Synchrotron Light Detector
Transver se Emittance M easurements at 980GeV

KrzysztofGenser
June3rd 2003

ComputingDivision, Fermilab

Abstract

This notecompaes Tevatran Trans\erse Emittancemeasurens dore using Flying Wire andSyn-
chrotion Light detectaes. It alsodescribs performarce andself consisteng of the above detecteos.

1 Introduction

We study Tevatran Trans\erse Emittancemeasuremas doneusing Flying Wires (FW) (Seeref [2]) and Synchotron Light
(SL)(Seeef[3]) detectos. Theabove detectos wereusedto measureéhetransversebeamspread The SampledBunchDisplay
(SBD) systemwasusedto measurdongtudinal beamspreadIn thecaseof the Vertical EmittancecomparisonbetweerFW at
theE1llocationandSL detectorss done.In the caseof the Horizontal Emittancethe comparisonalsoincludesFW detectorat
E17.

2 Data Selection

The storesfor this analysiswere selectedrom May 2003 ruming periodwhenthe detecto parametes were believed to be
constantThisresultedn stores:2502 2503 250, 2507, 2509,2511, 2521, 2523, 252, 2536 2538 2540, 2542, 2546 2549
2551, 2555 2557 TheTevatran Casechoserfor analysisvas“Remove Halo” (with thebeamenegy of 980Ge\) asthisis one
of thecasesvherebothFW andSL systemsareactivated.Therequiranentsimposedonthe datawere:

1. The FW freshressnumber (ACceleratoNETwork (ACNET) variable T:FWFRSH)in case“Remove Halo” hadto be
increnentedby atleastonewith respecto the case'Initiate Collisions”.

2. TheTranserseEmittanceasmeasuedby the FW E11(combnedwith SBD in the Horizortal caseshadto be between
0 and40 (- mm- mrad) in theverticalcasesaandbetweerD and25 (11- mm- mrad) in the horizontal casegto avoid both
norphysical or difficult to measureases).

3. Theantiprotmsintensityhadto be greate than15B9 (to avoid difficult to measureases)

3 Emittance calculations

Thefollowing formuaswereusedto calculatethe Horizontal andVertical (Normalized) Emittances:

op YL YL
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where
Op = Ot * (83.293+ Ot * (—10.562+ 8t x 0.8023)) (Seeref[1])

ot is the T:SBD[A,P]SSACNET varialde (longtudinal beambunch spreadn ns), p is the beammomenumin GeV, y| is the
Lorertz gamma, o arebunchwidth asmeasurethy eachof thedetectos (ACNETvariablesT:SL[A,P]S[H, V], T:FW[H,V,E][A,P]SG).
In the FW casethewidth is the arithmeticaverage of thetwo measuremes (for bothof thewire passesrough thebeam).The
dispersionD) andp latticefunctionsat E11,E17,C11 (locatian of the SL detectorlareshavn in Table1.



Detector betaFunction[m] [ dispersior-unction[m]
FWEIHp&p 2.030
FWEIIV p&p 80804
FWEIHpPp&p 68157 5.278

SLCIIHp 50005 1.517
SLCI1IHp 34040 1.182
SLCI11IVp 107.862
SLCIIVp 101648

Tablel: Tevatronbetaanddispersim functionsfor correspndingmeasurmentlocations

4 Performance of Individual Detectors

4.1 Flying Wire Detectorsat E11 and E17 locations

Resultsrelatedto the perfamanceof the Horizortal Flying Wire Detectorat the E11 locationareshavn on figuresl to 4 for
antipraonsandon figures20to 23 for protors. Figures39to 42 shav the samequariities relatedto the Vertical Flying Wire
Detectorat E11 for antiprotans,andfigures49to 52 correspondo the pratons. Similarly, resultsrelatedto the perfamanceof
the Horizontal Flying Wire Detectorat the E17 locationareshavn on figures11to 14 for antipraons,andon figures30to 33

for pratons.
Thequartities plottedon thefirst figurefrom eachsetare (1 — top left, 2 — topright, 3 — bottomleft, 4 — bottan right):

1. amplituwde (in arbitray units)timessigma(squareroot of variarce) of the bunchwidth distribution (in mm) of the front
end FW detectordataversts bunchintensity (ACNET varialdes T:FBI[A,P]NG) (in E9) with an ovedaid horizantal
prdfile of the previousdistribution with a straightline fit;

2. amplitude times sigmaof the bunchwidth distribution of the front end FW detectordataover bund intensity versus
bunch centrad (in mm) (basenthe T:FWI[E,H,V][A,PICEACNET varialde) with anoverlad horizantal prdfile of that
distribution with a straightline fit;

3. bunchintensity;

4. amplitudetimessigmaof the bunchwidth distribution (in mm) of theraw FW detectordistribution over bunchintensity
versusstorenumter,

In the secondigure of eachsetquairities plottedareasfollows:

1. sigmaof the bunch width distribution (in mm) asmeasuredby the FW detectowversusfront endmeasuref thegoodhess
of fit;

2. sigmaitself;

3. goadnesof fit itself;

4. goadnesof fit versusbunchintensity
Thethird figure of eachsetshows:

1. amplitwe(in arbitraryunits)timessigmaof thebunch width distribution (in mm) of thepassl overpass? of thefrontend
FW detectordataversusbunchintensity(ACNET variables T:FBI[A,P]NG) (in E9) with anoveraid horizantal profile of
thatdistributionwith a straightline fit;

2. sigmaof the bunchwidth distribution versusbunch centrad (in mm) (basedonthe T:FW[E,H,V][A,P]CEACNET vari-
able)with anoverlaid horizantal profile of thatdistribution with a straightline fit;

3. amplitude times sigmaof the bunchwidth distribution (in mm) of the passl over pass2 of the front end FW detecto
data;

4. burchemittane (in 1t- mm- mrad) versis storenunber.

Thefourth figure of eachsetshaws:



1. sigmaof the bunchwidth distribution (in mm) of the passl versuspass? of the FW detector

2. sigmaof thebunchwidth distribution (in mm) of thepassl overpas<? of the FW detectorversusunchintensity(ACNET
vatiablesT:FBI[A,P]NG) (in E9);

3. sigmaof thebeamwidth distribution (in mm) of thebunchwidth distribution of the passl over pass? of the FW detecto
itself;

4. sigmaof the bunchwidth distribution (in mm) of the passl over pass2 of the FW detectoversusfront endmeasuref
thegoadnesof fit.

4.2 Flying Wire Detectorsat E11

Fromthe plotsrelatedto the Flying Wire Detectorsat the E11locationonecanseethatfor horizantal antipioton detecto the
ratio of amplituce times sigmato bunchintensityis quite stablewith no significantdeperdenceon bunch centroidposition
for the storescorsideredwith anoverall rms of 7.4% (Fig 1-4). Thereis anindicationof the detecto saturatio for higher
bunchintensities(Fig 3-1) and somesigmaon centrad positiondeperlence. Therealsoseemso be a correlationbetween
sigmaandyx? (Fig 2-1) anda strongcorrelationbetweeny 2 andbunchintensity (Fig 2-4). There seemso be somegrowing
in theamplitde timessigmaof passl over pass2 versts bunch intensity(Fig 3-1). The differencebetweersigmasfrom two
passesindtheasymnetric shapeof thedistributionsis leadingto the bunchwidth measuremntaccuacgy of abou 1.7%/2with
assymetridails up to 5%/2,giving sigma‘“‘rms of rms” of 1.3%/2(Fig 4-3).

Thedistributions relatedto the horizantal protan detectorshow thatthereis somestoreto storeinstability of theamplituce
timessigmato bunchintensityratio dueto significantdepenlenceon bunchcentroidpositiondespitesmalloverall fluctuatians
of theratio (rms 3.3%) (Fig 204). As oppcsedto the horizortal antiprdon detectorthereis no obvious corrdation between
sigmaandy? andbetweerx? andbunchintensity althowgh theremaybe somefor intensitiessmallerthan210B (Fig 21-1,4).
Again, asin thehorizantal antiprdon casethereseemdo be somegrowpingin theamplitude timessigmaof passl over pass2
versusbunchintensityplot (Fig 22-1). Giventhatgroupingit is hardto concluaif this detectorsaturatesr nothowever sigma
depelenceon centroidpositionis even stronge thanin the hoilizontal antiprotan case.The differencebetweersigmasfrom
two passesndtheasymmetic shapeof thedistribution leadsto the bunch width measurenm accuagy of abou 1.7%/2with
rmsof 0.63%/2 (Fig 23-3.

Fromplotspresentig verticalantipotondetectoidataonecanseethattheratio of amplitudetimessigmato bund intensity
is quite stablewith anoverall rmsof 7.1%andthereis no significantdepenienceon bunchcentroidposition(Fig 39-24). The
detectordoesshaw signsof saturatiorascanbe seenin Fig 39-1 and41-1 anda significanttrendin sigmaon centrad position
depemlence Similarly to the horizantal antiprota casethereis a correlationbetweersigmaandy 2 andbetweery? andbunch
intensity(Fig 40-14). Thedifferencebetweersigmasrom two passesesultsin abunchwidth measurema accuray of abait
2.3%/2with rmsof 0.89%/2 (Fig 42-3).

Thedistributions relatedto theverticalprotondetectoishow thatthereis significantvariationof theratio of amplitudetimes
sigmato bund intensitywith bund centroidpositionfor the range of storesnvolvedwith theoverdl rmsof 3.5%(Fig 49-4)
Thereis no visible correlationbetweersigmaandy 2 andbetweery? andintensity(Fig 50-1,4). Thete is a possiblesaturatio
of the detector(Fig 51-1) anda significantsigmaon centrad positiondepenlence.Thereis distincttwo peakstructue in the
distribution of the sigmasfrom two passeshut becasethe peaksarealmostsymmetricwith respecto onethereis still quite
goodmeasurmentaccuray for eachpeakof abaut 1-1.5%/2 (Fig 52-3)

4.3 Flying Wire Detector at E17

Thedistributionsrelatedto the horizortal antipiotondetectorshov thatanrmsof theratio of amplitude timessigmato bunch
intensityis abou 2.1% andthereis no significantdeperenceon thebunchcentrad poistion(Fig 11). Thereis a strongsigma
depemlenceon x2, andstrongy? depenlenceon intensity(Fig 12-1,4). Thereareno indicatiors thatthe detectoris saturatiry
(Fig 13) andtheremaybe somesigmadepeidenceon bunchcentrad position. Becausef the structue of the distribution of
the sigmasfrom two passeshewidth measuremntaccuacy is about1%/2with rmsof abou 1%/2 (Fig 14).

From plots presentingdataof the horizontal protan detecto onecanseethatthe ratio of amplituce timessigmato bunch
intensityis quite stablewith the rms of 2.0% andthereis no significantdependenceon the bunchcentroidpoistion (Fig 30).
Thereis somepossiblesmall correlation betweersigmaandy 2 anda correlatio betweery ? andintensity(Fig 31-1,4). As in
otherFW detectorcaseghereis somegrowing in theamplituce timessigmaof passl over pass? versusbunchintensityplots.
Theremaybe somesigmadepeienceon bunch centroidposition(Fig 32). Fig 33-2seemdo indicatethatsigmaratio seems



to dependon the bunch intensity Giventhe structureof the passl versuspass2 sigmasdistribution the sigmameasurens
accurag is abait 1.0%/2with anrmsof 0.8%/2(Fig 33-3.

4.4 Synchrotron Light Detectorsat C11

Resultsrelatedto the performarce of the SynchiotronLight Detectorat the C11locationareshavn onfigures5 to 7 and43to
45for antiprotmsandon figures24to 26 and53to 55 for protans.
Thequantitiesplottedon thefirst figurefrom eachsetare(topleft, top right, bottam left, bottomright):

1. amplitwe (in arbitray units) timessigmaof the bunchwidth distribution (in mm) of the raw SL detectordistribution
versusbunch intensity(ACNET variades T:FBI[A,P]NG) (in E9) with anoverlaid horizantal profile of thatdistribution
with a straightline fit;

2. amplitude timessigmaof the bunch width distribution (in mm) of theraw SL detectordistribution over bunchintensity
versusbunchE11 centroid(in mm) (basedon the T:FW[E,H,V][A,P]CE ACNET variabe) with an overlaid horizantal
prdfile of thatdistribution with a straightline fit;

3. bunchintensity;

4. amplitide timessigmaof the bunch width distribution (in mm) of theraw SL detectordistribution over bunchintensity
versusstorenumter.

In the secondigure of eachsetquarities areasfollows:

1. Sigmaof thebunchwidth distribution (in mm) asmeasuredby the SL detectowersusront endmeasue of thegoochess
of fit;

2. sigmaof thebunchwidth distribution (in mm) itself;
3. goanesof fit itself;
4. thegoadnesof fit versusbunchintensity

Thethird figure of eachsetshows:

1. Bunchemittance(in - mm- mrad) as measurd by the front end SL detectorversusbunch emittanceas recalculatd
usingfront endsigmaof the bunch width distribution (in mm) (combnedwith SBD timing informationin the horizantal
casesvith anoverlaidhorizantal profile of thatdistribution with a straightline fit;

2. sigmaof the bunchwidth distribution versis bunchE1l1lcentrad (in mm) (basedonthe T:FW[E,H,V][A,P]CE ACNET
vaiiable)with anoverlaid horizantal prdfile of thatdistribution with a straightline fit;

3. bunchemittane;
4. bunch emittane versusstorenumber,

Thedistributions relatedto the horizantal antiprdon caseshaw thattheratio of amplitude timessigmato bund intensityhas
anrmsof abou 4.0%with somedepadenceon bunchcentrad position(Fig 5-42). Thete areno signsof strongcorrelations
betweensigmas,x? andbunchintensity (Fig 6). Thereis a goad agreementbetweenfront endand offline calculatims and
almostno indicationof sigmadepelenceon bunchcentroidposition(Fig 7).

Fromplotspreseting dataof thehorizontalprotan caseonecanseethattheratioof amplitudetimessigmato bunchintensity
hasanquitelarge rmsof 7.2%with strongdependenceon bund centroidpositionwich may beresposike for large portion of
the storeto storevariations (Fig 24-1,2,4. Thereareno signsof strongcorrelatiors betweensigmas,x 2 andbund intensity
(Fig 25). Thereis a goad agreemenbetweerfront endandoffline calculationsbut thereis a significantsigmadepenénceon
bunchcentrad position(Fig 26).

The distributions relatedto the vertical antiprdon caseshow that the ratio of amplitude times sigmato bunch intensity
is quite stablewith overall rms of about4.1% with somedepenénceon bunch centroidposition(Fig 43-1,2,4. As in other
SynchotronLight detectorcaseshereareno correlationbetweersigmaandy 2 andbetweery? andintensity(Fig 44). There
is agoad agreementbetweenfront endandoffline calculatios but thereis a significantsigmadepenénceon bunchcentrad
position(Fig 45).



Plotsshaving datafor the vertical protan caseare similar to the onesin horizortal protan casein that the instability of
theratio of amplituce timessigmato bunchintensityis large (rmsof 7.4%)andthereis strongdepemenceon bunchcentrad
position. (Fig 53-1,2,4). Thereis no correlation betweersigmaandy 2 andbetweerx? andintensity(Fig 54). Theagreemat
betweenfront end and offline calculatiors is goad but thereis a significantsigmadepenénceon bunch centrad position
(Fig 55).

5 Comparisonsof Emittance measurements as done using Synchrotron Light De-
tectors and Flying Wire Detectors at E17 to the M easurements done using Fly-
ing Wire Detectorsat E11

5.1 Comparison between Synchrotron Light Detectorsat C11 and Flying Wire Detectorsat E11

DatarelatingEmittancesneasuremntsasdoneusing Synchotron Light Detectorsat C11 andFlying Wire Detectorsat E11

arepreseted on figures8 to 10 for antiprotans andon figures27 to 29 for protmns. Whereasdigures 46 to 48 shav the same

quartities relatedto the Vertical Flying Wire Detectorfor antipraonsandfigures56to 58 correspondo the pratons.
Thequantitiesplottedon thefirst figurefrom eachsetare:

1. Bunchemittancg(in Tt-mm- mrad) asmeasuredby Synchotron Light Detectorversusbunchemittanceasmeasuredby
theFlying Wire DetectoratE11;

2. horizontalprofile of the previousdistribution with a straightline fit;

3. Bunchemittanceas measuredy Synchraron Light Detectorover bunch emittanceas measuredy the Flying Wire
Detectorat E11versusbunchintensity(ACNET vaiablesT:FBI[A,P]NG) (in E9);

4. Bunchemittanceas measuredy Synchraron Light Detectorover bunch emittanceas measuredy the Flying Wire
Detectorat E11versusstorenumker.

In the secondigure of eachsetquairities plottedareasfollows:

1. Bunch emittanceas measuredy Synchrdron Light Detectorover bunch emittanceas measuredy the Flying Wire
Detectorat E11versusrecalculatedp/p ( basedn ét the T:SBD[A,P][SSACNET varialie);

2. horizontalprofile of the previousdistribution with a straightline fit;
3. op/pitself;
4. dp/p versusstorenumter.

Thethird figure of eachsetshows:

1. Bunch emittanceas measuredy Synchrdron Light Detectorover bunch emittanceas measuredy the Flying Wire
Detectorat E11versusbunchEl1centroid(in mm) ( baseconthe T:FW[E,H,V][A,P]CE ACNET vatiable);

2. horizontalprofile of the previousdistribution with a straightline fit;
3. bunch E11centroiditself;

4. bunch E11centroidversis storenumber;

Thehoiizontalantiprdaon emittancecaseshows thatthereis large nonzerooffsetof 38.6 (SeeTable3) andslopedifferent
from oneof 0.43in the SL v FW depenlence the overall ratio is 2.6 andstrondy depend on bunchintensity (Fig 8-1,23).
Thereis no obviousdepemlenceof theratio on dp/ p (Fig 9-12). But thereis somedepemnlenceon thebunchcentrad position
(Fig 10-12,3). In the caseof horizantal protan emittanceSL v FW depemlencethe offsetis 6.4 andslopel.3. The emittance
ratio is 1.6 with a weakdepenlenceon the bunchintensity (Fig 27-1,2,3) Thereseemso be a weakdepemlenceon dp/p
(Fig 28-12). Ther is a depenénceon the bunc centrad position(Fig 29-1,2,3) The SL v FW depenlencefor the vertical
antiprdon emittancehasoffsetof 12.7, slopeof 0.73theratio is 1.17 with strongratio intensitydepenence(Fig 46-1,2,3)
Theredonotseemnto beary depenénceondp/ p (Fig 46-2) Thereis nosignificantdependencenthebunchcentrad position
(Fig 48-1,2,3. In thevettical pratconemittanceSL v FW depenlencehereis nosignificantoffset(0.3), theslopeis 1.25andthe
ratio 1.26. Thereis little if ary ratiodepenénceontheintensityandno signsof dp/p deperence(Fig 56-12,3andFig 56-2)
Thereis no significantdepenlenceonthe bunch centrad position(Fig 58-1,2,3)



5.2 Comparison between Flying Wire Detectorsat E17 and E11

DatarelatingEmittancesneasuremntsasdoneby Synchrdron Light Detectos at C11andFlying Wire Detectorsat E11are
presenteanfigures15to 17 for antiprdonsandon figures34to 36 for protans.
Thequantitiesplottedon thefirst figurefrom eachsetare:

1. Bunchemittancg(in - mm-mrad) asmeasuredby Flying Wire Detectorat E17 versusbunchemittanceasmeasuredy
theFlying Wire DetectoratE11;

2. horizontalprofile of the previousdistribution with a straightline fit;

3. Bunchemittanceas measuredy Flying Wire Detectorat E17over bunch emittanceas measuredy the Flying Wire
Detectorat E11versusbunchintensity(ACNET vaiablesT:FBI[A,P]NG) (in E9);

4. Bunchemittanceas measuredy Flying Wire Detectorat E17 over bunchemittanceas measuredy the Flying Wire
Detectorat E11versusstorenumker.

In the secondigure of eachsetquartities plottedareasfollows:

1. Bunchemittanceasmeasued by Flying Wire Detectorat E17 Detectorover bunch emittanceasmeasuredby the Flying
Wire Detectorat E11versis recalculatedp/p ( basedn ot the T:SBD[A,P]SSACNET variale);

2. horizontalprofile of the previousdistribution with a straightline fit;
3. op/pitself;
4. dt versusstorenumber.

Thethird figure of eachsetshows:

1. Bunchemittanceas measuredy Flying Wire Detectorat E17 over bunchemittanceas measuredy the Flying Wire
Detectorat E11versusbhunchE11centroid(in mm) ( basecbnthe T:FW[E,H,V][A,P]CE ACNET vatiable);

2. horizontalprofile of the previousdistribution with a straightline fit;
3. bunch E17 centroiditself;
4. bunch E17centroidversis storenumber;

The FW E17v E11hoiizontalantiprdon emittancedepenlencehasa nonzeo offsetof 4.1, slopevery differentfrom one
0.4, ratio of 0.63with somebunchintensityde@ndenceandsignificantstoreto storevairationswith possibleveakdepemlence
ondp/p (Fig 15and16). Thereis aweakdepemenceon bunchcentoid position(Fig 17). Thedeperenceof FW E17v E11
in the horizantal protonemittancecasehasoffsetof 9.1 andslopeof 0.7. Theratio is 1.20with somedepenénceon intensity
andlarge storeto storevariatins. Thereis somepossibleweakdeperienceon ép/p (Fig 34 and35). Thereis a quite strong
depelenceon bunchcentroidposition(Fig 36).

6 Summary and Conclusions

We have studiedperfomanceof Tevatrontranswerseemittancedetectorsandmadeemittancemeasuremdrcomparisons.The
resultsaresummaizedin Tables2 and3.

It canbe seenthatthe Flying Wire (FW) detectorssaturateor large antipioton bund intensitiesandthat mostof the FW
detectos shaw signsof x? depemlenceon bunch intensities. The statisticalaccuray of FW detectorsas estimatedrom two
passess abou 1%. Thereis alsosomeamplitudetimessigmaover bunchintensitydepe&denceonthebeampositionfor theE11
detectowhenmeasurig praton beam.The perfamanceof Synchraron Light (SL) detectas doesnotshaw x 2 depenénceon
bunchintensitiesalthoudn theamplitude timessigmaoverbunchintensitydepemssignificantlyonthebeampositionespecially
for protondetecto. We notea nonnegligible trendin the bunchwidth sigmadistribution depemnlenceon the centrad position
especiallyin verticalantipiotonandhorizantal proton FW E11andSL detectorcases.

Whencomparing emittancemeasuremntsdoneby SL detectorsy FW E11 detectorqTable 3) we note statisticallysig-
nificant disagreerants. The largestone beingdiscrepany in the horizontal antiprdon case. It shaws itself in all measurd



Detector AmpltimesSigma | AS/TCentroid | SigmaCentroid | Accuracy [ Saturation Sigma
overbunchintensity | Depen@énce Deperence [%0] Deperence
[AS/I]] RMS [%] [%/RMS] [%/RMS] ony?
FWE1Ilhorizontalp 7.4 —0.397£0.093 1.455+0.085 | 0.85£ 0.65 yes yes
FWE11horizontalp 3.3 —2.442 £ 0.066 2.175£0.046 | 0.85£0.31 | perhap some
FWE11lverticalp 7.1 —0.08 £0.14 | -3.31 £0.19 [1.15+£0.45 yes yes
FWEI1verticalp 3.5 3.029£0.077 | —1.679+£0.080 | 0.6 £0.30 yes no
FWEI/horizontalp 2.1 —0.57/0+0.034 1.25 £016 |05 £0.5 no yes
FWEI17horizontal p 2.0 0.412+0.056 | —0.382+0.065 |05 +£0.4 no no
SL horizorial p 4.0 —3.26 £0.11 0.286% 0.056 n/a n/a no
SL horizortal p 7.2 —5.43 £0.16 2.257£0.071 n/a n/a no
SL verticalp 4.1 252 £0.10 | -253 £0.13 n/a n/a no
SL verticalp 7.4 550 £0.21 [ -1.72 £0.12 n/a n/a no

Table2: Somechancteristicof the Flying Wire andSynchrdron Light Detectorsandtheir measuements.The errois quotel

arestatisticalonly.

Detectos Intercept Slope Ratio Colgrelatlcn Dlnters(gy DCeangmd
2| ShRmST” | RMST
SLv FWE11lhorizortal p 36.85°01° | 055175009 | 2.62705% 0.49 —-4.20+0.36 | —1.75+0.20
SLv FWE11horizortal p 6.39757, | 1.2887097 | 1.642"00%: 0.78 -134+0.13 | -1.79+£0.15
SLv FWE11lverticalp 12697957 [ 0.71570%6 [ 1.16 7513 088 | —513+034| 0.86+0.26
SLv FWE11vertical p 0.34758, | 1.252709%7 | 1.26470027 0.82 0.53£0.10 | —0.44+0.17
FWE17v FWEllhorizontalp | 41773 | 0.3977579° | 0.626' 0052 0.53 —2.23+£0.59 | —0.35+£0.25
FWE17v FWEllhorizontalp | 9.1777 [ 0.69%670%%; | 1.2047 5057 0.54 —~3.05+£0.15 | —3.83+0.12

Table 3: Statisticaldatarelatedto correlation of emittancemeasuremas by differert detectorpairs. The erras for slope,
intercep andratio arestatisticalandsystematicombnedin quadature.The systematierrois wereestimatedy dividing the
datasampleinto high andlow intensitybinsandtakingthediffererce betweerthe centralandhigh or low value. Theerrors on
theintensityandcentrad positiondepedencearestatisticalonly.

paraneterstogethemwith a smallcorrelationfactor Theratio of theremairing measuementsvariesfrom 1.16to 1.64 Com-
parisonof horizontalemittancemeasurenmsasdore with FW E17andE11detectos shav low correlationfactorsandlarge
ratio discre@ng/ of 0.63and1.2Q To bring theseratiosto oneit would requite varying the E17 dispersiorfunction in two
oppasite directiors by abou 5 to 7%.

Table3 alsoquariifies emittanceratio depemnlenceon the bunchintensityandbunchcentroidpositionquading % perone
rmsof thebund intensityandbunchcentrad positiondistributions correspondhgly. It shouldbenotedthatfor someemittance
ratiosthedepenienceonbunchcentrad positionis nonnegligible andsometimesargerthanthedepenienceon bunchintensity
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Figurel: Antiproton beam horizantal detectorsPerformanceof the Flying Wire Detectoratthe E11locationduring Tevatran
Remae Halo case: Amplitude (in arbitray units) timessigmaof the bunchwidth distribution (in mm) of the front end FW
detectordataversusbunchintensity(ACNET variablesT:FBI[A,P]NG) (in E9) with anovedaid hoiizontal profile of thatdis-
tribution with a straightline fit; Amplitudetimessigmaof the bunchwidth distribution of thefront endFW detectordataover
bunchintensityversusounchEl1centrad (in mm) (basedntheT:FW[E,H,V][A,P]CE ACNET varialle) with anoverlaid hor
izontalprofile of thatdistributionwith a straightline fit; bunchintensity;amplituce timessigmaof the bunch width distribution
(in mm) of theraw FW detecto distribution over bunch intensityversusstorenumter.
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Figure2: Antiproton beam horizantal detectorsPerfornmanceof the Flying Wire Detectoratthe E11locationduring Tevatran
Remae Halo case:Sigmaof the bunch width distribution (in mm) asmeasuedby the FW detectowversusfront endmeasuref
thegoodchessof fit togethemwith anoverlaidhorizantal prdfile andastraightline fit; sigmaitself, goochesof fit itself; goochess
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Figure3: Antiproton beam horizantal detectorsPerformanceof the Flying Wire Detectoratthe E11locationduting Tevatran
Remae Halo case:Amplitude (in arbitraryunits)timessigmaof the bunchwidth distribution (in mm) of the passl over pass
2 of thefront endFW detectodataversushunchintensity(ACNET variablesT:FBI[A,P]NG) (in E9)togetterwith anovedaid
horizantal profile of thatdistributionwith astraightline fit; sigmaof the bunchwidth distributionversis bunch centrad (in mm)
(basedon the T:FWI[E,H,V][A,P]CE ACNET variable)with an overlaid horizantal profile of that distribution with a straight
line fit; amplituce (in arbitray units)timessigmaof the bunchwidth distribution (in mm) of thepassl over pass? of the front
endFW detectodataitself, bunch emittancein 1t- mm-mrad) versusstorenunber.
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Figure4: Antiproton beam horizantal detectorsPerfornmanceof the Flying Wire Detectoratthe E11locationduring Tevatran

Remae Halo case:Sigmaof the bund width distribution (in mm) of the passl versuspass2 of the FW detector;sigmaof
the bunchwidth distribution (in mm) of the passl over pass2 of the FW detectorversis bunchintensity (ACNET variables
T:FBI[A,PING) (in E9)togetter with anoverlaid horizantal prdfile anda straightline fit; sigmaof the bunchwidth distribution
(in mm) of the passl over pass2 of the FW detectoritself, sigmaof the bunchwidth distribution (in mm) of the passl over
pass2 of the FW detectonversusfront endmeasuref the goodressof fit.
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Figure5: Antiproton beam,horizantal detectos: Performanceof the Synchotron Light Detectorat the C11 locationduring
Tevatran Remove Halo case:Amplitude (in arbitraryunits)timessigmaof the bunchwidth distribution (in mm) of theraw SL
detectordistribution versusbund intensity (ACNET variables T:FBI[A,P]NG) (in E9) with an overlaid horizontal prdfile of
thatdistribution with a straightline fit; amgitude timessigmaof the bunch width distribution (in mm) of theraw SL detecto
distribution over bunchintensity versusbunch E11 centroid(in mm) (basedon the T:FW[E,H,V][A,P]CE ACNET variale)
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with an overlaid horizontal profile of that distribution with a straightline fit; bund intensity; amplituce times sigmaof the
bunchwidth distribution (in mm) of theraw SL detectodistribution over bunchintensityversusstorenumter.
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Figure6: Antiproton beam,horizantal detectos: Performanceof the Synchotron Light Detectorat the C11 locationduring
Tevatran Remave Halo case:Sigmaof the bunch width distribution (in mm) asmeasued by the SL detecto versusfront end
measureof the goadnessof fit together with an ovedaid horizantal profile and a straightline fit; sigmaof the bunchwidth
distribution (in mm) itself; goadnessof fit itself; goochessof fit versusbunchintensitytogethemwith an ovedaid horizantal

profile anda straightline fit.
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Figure7: Antiproton beam,horizantal detectos: Performanceof the Synchotron Light Detectorat the C11 locationduring
Tevatran Remave Halo case: Bunchemittance(in m- mm- mrad) as measuredy the front end SL detectorversis bunch
emittanceasrecalculatedisingfront endsigmaof thebunchwidth distribution (in mm) (combnedwith SBDtiming information
in thehorizantal casesjogethemith anoverdaid horizontalprofile of thatdistribution with a straightline fit; sigmaof thebund
width distribution versusbunch E11 centroid(in mm) (basednthe T:FW[E,H,V][A,PICE ACNET variablg§ with anovedaid
horizantal profile of thatdistribution with a straightline fit; bunchemittancepunchemittanceversusstorenumker.

14



[ SL_v_FWE11l_ha_Emitt_C13 | wsomeenc} | SL_v_FWELL ha Emitt C13 | p1 SL_v FWELL
60p veann 1772| 6O il e
C Meany 46.32 r RMS 3.2.41
L RMS x 2.063 |5 L ndert o
50 RMSy 2.048 50— neertiow
: ol ol 0 : Overflow 0
L o 290 o L X2/ ndf 1349/ 63
40 - [9) 0| (o) 40 . Prob 0
L 25 L po 36.89 £ 0.1637
N B p1 05486 + 0.009246
30 2 30
C 15 B
20~ 20r-
N 1 N
10f 10
r 0.5 r
0 C 11 1 | I 11 1 | I 11 1 | I 11 1 | I 11 1 1 I 11 1 1 O G C 11 1 1 I 11 1 1 I 11 1 | I 11 1 | I 11 1 | I 11 1 |
0 10 20 30 40 50 60 0 10 20 30 40 50 60
[SL_o_FWE11 ha Emitt_v_NGInt_C13d[7i s o rweri emivnon] | SL_O_FWELL ha Emitt_v_Store_C13| e ——
Entries 490 Entries 490
4 o - Mean 25.17 4: - Mean x 2526 o
C = RMS 6.202 o : s Meany 2.645
3.5F = 35 " 1 - = RMS x 19.05
3. o I T P [
3F : X1 ndf 81.61/15 e|=- 7 ! i 4 9 o
F - F -”! - i I . d 494 0
. . Prob 3.547e-11 r :' h ! T: I d o o
25F = = po 3.264+0.05844 25 'il | il 1§ I !? I
E — pl -0.02467 + 0.002096 E | 1 " L 1 6
2F 2F s 5
C 4 o
1.5 2 1.5 4
: - 3
1 1~
C 2 - 2
0.5 :— 1 0.5 :— 1
: O :I 111 I 111 1 I 111 1 I 1111 I 111 1 I 1111 I 11 11 I 11 O
(lo 15 20 25 30 35 40 45 50 55 60 2%00 2510 2520 2530 2540 2550 2560 2570

Figure 8: Antiproton beam,horizontal detectors: Compaisonsof Emittancemeasurmentsas doneby Synchrdron Light
Detectorat C11andFlying Wire Detectorat E11 during Tevatran Remove Halo case:Bunchemittance(in 1t- mm- nrad) as
measuredy SynchotronLight Detectorversis bunchemittane asmeasuredby the Flying Wire Detectorat E11; horizantal
profile of the previous distribution with a straightline fit; bunch emittane as measued by Synchotron Light Detectorover
bunchemittanceas measuredy the Flying Wire Detectorat E11 versusbunch intensity (ACNET variables T:FBI[A,P]NG)
(in E9) togethemwith an overlaid horizantal profile anda straightline fit; bunch emittanceasmeasuredby Synchotron Light
Detectorover bunch emittanceas measurd by the Flying Wire Detectorat E11 versusstorenumbe with ovedaid average
ratiosfor eachstoreanda horizantal line fit.
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Figure 9: Antiproton beam,horizontal detectors: Compaisonsof Emittancemeasurmentsas doneby Synchrdron Light
Detectorat C11andFlying Wire Detectorat E11 during Tevatran Remaove Halo case:Bunchemittanceasmeasuredby Syn-

chrotion Light Detectorover bunchemittane asmeasuredby the Flying Wire Detectorat E11versusrecalclateddp/ p (based

on ot the T:SBD[A,P]SSACNET variable); horizontal prdfile of the previous distribution with a straightline fit; ép/p itself;

op/ p versts storenurrber.
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Figure 10: Antiproton beam,horizontal detectos: Comparisos of Emittancemeasuementsas doneby Synchotron Light
Detectorat C11 andFlying Wire Detectorat E11 during Tevatran Remove Halo case:Bunchemittanceasmeasuredy Syn-
chrotion Light Detectorover bunchemittanceasmeasuredby the Flying Wire Detectorat E11 versusbunchE11 centroid(in
mm) (basedonthe T:FW[E,H,V][A,P]CE ACNET variable) horizantal prdfile of the previous distribution with a straightline
fit; bunchE11centrad itself; bunchE1l1centrad versusstorenumter.
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Figure11: Antiproton beam,horizantal detectos: Perfornanceof the Flying Wire Detectorat the E17 locationduring Teva-
tron Remove Halo case: Amplitude (in arbitray units) timessigmaof the bunch width distribution (in mm) of the front end
FW detectordataversusbunchintensity(ACNET variades T:FBI[A,P]NG) (in E9) with an overlaid horizantal prdfile of that
distribution with a straightline fit; Amplitude timessigmaof the bunch width distribution of the front endFW detectordata
over bunchintensityversusbunchE17 centrad (in mm) (basedon the T:FW[E,H,V][A,P]CE ACNET variable)with an over-

laid horizantal prdfile of that distribution with a straightline fit; bunchintensity; amplituce times sigmaof the bunchwidth

distribution (in mm) of theraw FW detecto distribution over bunch intensityversusstorenumker.
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Figurel2: Antiprotonbeam hoiizontaldetectos: Perfomanceof the Flying Wire Detectoratthe E17locationduring Tevatran
Remae Halo case:Sigmaof the bunch width distribution (in mm) asmeasuedby the FW detectowversusfront endmeasuref
thegoodhesof fit togethemwith anoverlaidhorizantal prdfile andastraightline fit; sigmaitself, goochesof fit itself; goochess
of fit versis bunchintensitytogethemith anoverlaidhorizantal profile anda straightline fit.
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Figurel3: Antiprotonbeam holizontaldetectos: Perfomanceof the Flying Wire Detectoratthe E17locationduring Tevatran
Remae Halo case:Amplitude (in arbitraryunits)timessigmaof the bunchwidth distribution (in mm) of the passl over pass
2 of thefront endFW detectodataversushunchintensity(ACNET variablesT:FBI[A,P]NG) (in E9)togetterwith anovedaid
horizantal profile of thatdistributionwith astraightiine fit; sigmaof the bunchwidth distributionversis bunch centrad (in mm)
(basedon the T:FWI[E,H,V][A,P]CE ACNET variable)with an overlaid horizantal profile of that distribution with a straight
line fit; amplituce (in arbitray units)timessigmaof the bunchwidth distribution (in mm) of thepassl over pass? of the front
endFW detectodataitself, bunch emittancein 1t- mm-mrad) versusstorenunber.
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Figurel4: Antiprotonbeam hoiizontaldetectos: Perfomanceof the Flying Wire Detectoratthe E17locationduring Tevatran
Remae Halo case:Sigmaof the bund width distribution (in mm) of the passl versuspass2 of the FW detector;sigmaof
the bunchwidth distribution (in mm) of the passl over pass2 of the FW detectorversis bunchintensity (ACNET variables
T:FBI[A,PING) (in E9)togetter with anoverlaid horizantal prdfile anda straightline fit; sigmaof the bunchwidth distribution
(in mm) of the passl over pass2 of the FW detectoritself, sigmaof the bunchwidth distribution (in mm) of the passl over
pass2 of the FW detectonversusfront endmeasuref the goodressof fit.
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Figure15: Antiproton beam horizantal detectors:Compaisonsof Emittarce measuremntsasdoneby Flying Wire Detector
at E17andFlying Wire Detectorat E11during Tevatran Remove Halo case:Bunchemittance(in - mm- mrad) asmeasurd

by Flying Wire Detectorat E17 versusbunchemittanceas measuredy the Flying Wire Detectorat E11; horizontal profile
of the previous distribution with a straightline fit; bunchemittanceas measuredy Flying Wire Detectorat E17over bunch

emittanceas measuredby the Flying Wire Detectorat E11 versusbunchintensity (ACNET variebles T:FBI[A,P]NG) (in E9)
togethe with anovedaid horizantal profile anda straightline fit; bunchemittanceasmeasuredby Flying Wire Detectorat E17
over bunchemittanceasmeasuredy the Flying Wire Detectorat E11 versusstorenumber with overlaid averayedratiosfor

eachstoreandahorizantal line fit.
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Figure16: Antiproton beam horizantal detectors:Compaisonsof Emittarce measuremntsasdoneby Flying Wire Detector
at E17 andFlying Wire Detectorat E11 during Tevatran Remae Halo case: Bunchemittanceas measuredy Flying Wire
Detectorat E17 over bunchemittane as measuredy the Flying Wire Detectorat E11 versusrecalculatedp/p (basedon
ot the T:SBD[A,P]SSACNET variablg; horizontal prdfile of the previous distribution with a straightline fit; dp/p itself; ot

versusstorenunber
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Figure17: Antiproton beam horizantal detectors:Compaisonsof Emittarce measuremntsasdoneby Flying Wire Detector
at E17 andFlying Wire Detectorat E11 during Tevatran Remae Halo case: Bunchemittanceas measuredy Flying Wire

Detectorat E17 over bunchemittane as measurd by the Flying Wire Detectorat E11 versusbunch E11 centrad (in mm)

(basedon the T:FWI[E,H,V][A,P]CE ACNET variable); holizontal profile of the previous distribution with a straightline fit;

bunchE17centoid; bunchE17 centrad versusstorenumbe.
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Figure 18: Antiproton beam,horizontal detectos: Comparisos of Emittancemeasuementsas doneby Synchotron Light
Detectorat C11andFlying Wire Detectorat E17 duiing Tevatran Remove Halo case:Bunchemittance(in 1t-mm- mrad) as
measuredy SynchotronLight Detectorversis bunchemittane asmeasuredby the Flying Wire Detectorat E17; horizantal
profile of the previous distribution with a straightline fit; bunch emittane as measued by Synchotron Light Detectorover
bunchemittanceas measuredy the Flying Wire Detectorat E17 versusbunch intensity (ACNET variables T:FBI[A,P]NG)
(in E9) togethemith an overlaid horizantal profile anda straightline fit; bunch emittanceasmeasuredby Synchotron Light
Detectorover bunchemittanceasmeasurd by the Flying Wire Detectorat E17 versusstorenumter.
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Figure 19: Antiproton beam,horizontal detectos: Comparisos of Emittancemeasuementsas doneby Synchotron Light
Detectorat C11 andFlying Wire Detectorat E17 during Tevatran Remove Halo case:Bunchemittanceasmeasuredy Syn-
chrotion Light Detectorover bunchemittanceasmeasuredby the Flying Wire Detectorat E17 versusbunchE17 centroid(in
mm) (basedonthe T:FW[E,H,V][A,P]CE ACNET variable) horizantal prdfile of the previous distribution with a straightline
fit; bunchE17 centrad itself; bunchE17 centrad versusstorenumter.
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Figure20: Protonbeam hoiizontaldetectos: Performanceof the Flying Wire Detectoratthe E11locationduring Tevatran Re-
move Halocase:Amplitude(in arbitray units)timessigmaof the bunchwidth distribution (in mm) of thefront endFW detecto
dataversusbunchintensity (ACNET varisbles T:FBI[A,P]NG) (in E9) with an overlaid hotizontal profile of that distribution
with a straightline fit; Amplitude timessigmaof the bunch width distribution of the front end FW detectordataover bunc
intensityversusunchEl1centrad (in mm) (basednthe T:FW[E,H,V][A,P]CE ACNET variablg with anoverlaidhorizantal
profile of that distribution with a straightline fit; bunchintensity; amplitude timessigmaof the bunch width distribution (in
mm) of theraw FW detecto distribution over bunch intensityversusstorenumter.
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Figure21: Protcn beam,horizantal detectos: Perfornanceof the Flying Wire Detectorat the E11 locationduring Tevatran
Remae Halo case:Sigmaof the bunch width distribution (in mm) asmeasuedby the FW detectowversusfront endmeasuref
thegoodhesof fit togethemwith anoverlaidhorizantal prdfile andastraightline fit; sigmaitself, goochesof fit itself; goochess
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Figure22: Protcn beam,horizantal detectos: Perfornanceof the Flying Wire Detectorat the E11 locationduring Tevatran
Remae Halo case:Amplitude (in arbitraryunits) timessigmaof the bunchwidth distribution (in mm) of the passl over pass
2 of thefront endFW detectodataversushunchintensity(ACNET variablesT:FBI[A,P]NG) (in E9)togetterwith anovedaid
horizantal profile of thatdistributionwith astraightline fit; sigmaof thebunchwidth distributionversis bunch centrad (in mm)
(basedon the T:FWI[E,H,V][A,P]CE ACNET variable)with an overlaid horizantal profile of that distribution with a straight
line fit; amplituce (in arbitray units)timessigmaof the bunchwidth distribution (in mm) of thepassl over pass? of the front
endFW detectodataitself, bunch emittancein 1t- mm-mrad) versusstorenunber.
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Figure23: Protax beam,horizantal detectos: Perfornanceof the Flying Wire Detectorat the E11 locationduring Tevatran
Remae Halo case:Sigmaof the bund width distribution (in mm) of the passl versuspass2 of the FW detector;sigmaof
the bunchwidth distribution (in mm) of the passl over pass2 of the FW detectorversis bunchintensity (ACNET variables
T:FBI[A,PING) (in E9)togetter with anoverlaid horizantal prdfile anda straightline fit; sigmaof the bunchwidth distribution
(in mm) of the passl over pass2 of the FW detectoritself, sigmaof the bunchwidth distribution (in mm) of the passl over
pass2 of the FW detectonversusfront endmeasuref the goodressof fit.
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Figure 24: Protonbeam,horizantal detectors: Perfamanceof the Synchotron Light Detectorat the C11 location during
Tevatran Remave Halo case:Amplitude (in arbitraryunits)timessigmaof the bunchwidth distribution (in mm) of theraw SL
detectordistribution versusbund intensity (ACNET variables T:FBI[A,P]NG) (in E9) with an overlaid horizontal prdfile of
thatdistribution with a straightline fit; amgitude timessigmaof the bunch width distribution (in mm) of theraw SL detecto
distribution over bunchintensity versusbunch E11 centroid(in mm) (basedon the T:FW[E,H,V][A,P]CE ACNET variale)
with an overlaid horizontal profile of that distribution with a straightline fit; bund intensity; amplituce times sigmaof the
bunchwidth distribution (in mm) of theraw SL detectodistribution over bunchintensityversusstorenumter.
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Figure 25: Protonbeam,horizantal detectors: Perfamanceof the Synchotron Light Detectorat the C11 location during
Tevatran Remave Halo case:Sigmaof the bunch width distribution (in mm) asmeasued by the SL detecto versusfront end
measureof the goadnessof fit together with an ovedaid horizantal profile and a straightline fit; sigmaof the bunchwidth
distribution (in mm) itself; goadnessof fit itself; goochessof fit versusbunchintensitytogethemwith an ovedaid horizantal

profile anda straightline fit.
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Figure 26: Protonbeam,horizantal detectors: Perfamanceof the Synchotron Light Detectorat the C11 location during
Tevatran Remave Halo case: Bunchemittance(in m- mm- mrad) as measuredy the front end SL detectorversis bunch

emittanceasrecalculatedisingfront endsigmaof thebunchwidth distribution (in mm) (combnedwith SBDtiming information

in thehorizantal casesjogethemith anoverdaid horizontalprofile of thatdistribution with a straightline fit; sigmaof thebund
width distribution versusbunch E11 centroid(in mm) (basednthe T:FW[E,H,V][A,PICE ACNET variablg§ with anovedaid
horizantal profile of thatdistribution with a straightline fit; bunchemittancepunchemittanceversusstorenumker.
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Figure27: Protonbeamhoiizontaldetectos: Compaisonsof Emittancemeasuementsasdoneby SynchotronLight Detector
atCllandFlying Wire Detectorat E11during Tevatran Remave Halo case:Bunchemittancgin 1t- mm- mrad) asmeasuedby

SynchptronLight Detectorversusbunchemittanceasmeasued by the Flying Wire Detectorat E11; horizontal profile of the

previousdistribution with a straightline fit; bunch emittanceasmeasuedby Synchrdron Light Detectorover bunch emittance
asmeasuredy the Flying Wire Detectorat E11 versusbunchintensity (ACNET vatiablesT:FBI[A,P]NG) (in E9) togetler
with an overlaid horizortal profile and a straightline fit; bunchemittanceas measuredy Synchotron Light Detectorover

bunchemittanceasmeasued by the Flying Wire Detectorat E11 versusstorenumter with overlaid averagedatiosfor each
storeandahorizortal line fit.
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Figure28: Protonbeamholizontaldetectos: Compaisonsof Emittancemeasuementsasdoneby SynchotronLight Detector
at C1l1landFlying Wire Detectorat E11 during Tevaton Remae Halo case:Bunchemittanceas measued by Synchrotron

Light Detectorover bunchemittanceas measued by the Flying Wire Detectorat E11 versusrecalculatedp/p (basedon ot

the T:SBD[A,P]SSACNET variable) hoiizontal prdfile of the previous distribution with a straightline fit; dp/p itself; dp/p
versusstorenunber.
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Figure29: Protonbeamhoiizontaldetectos: Compaisonsof Emittancemeasuementsasdoneby SynchotronLight Detector
at C11andFlying Wire Detectorat E11 during Tevatron Remae Halo case:Bunchemittanceas measued by Synctrotron
Light Detectorover bunchemittanceasmeasuredty the Flying Wire Detectorat E11versusbunchEl1lcentroid(in mm) (based
on the T:FW[E,H,V][A,P]CE ACNET variale); horizantal profile of the previous distribution with a straightline fit; bunc
Ellcentoid itself; bunchEllcentrad versusstorenumter.
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Figure30: Protonbeam hoiizontaldetectos: Perfornmanceof the Flying Wire Detectoratthe E17locationduring Tevatran Re-
move Halocase:Amplitude(in arbitray units)timessigmaof the bunchwidth distribution (in mm) of thefront endFW detecto
dataversusbunchintensity (ACNET varisbles T:FBI[A,P]NG) (in E9) with an overlaid hotizontal profile of that distribution
with a straightline fit; Amplitude timessigmaof the bunch width distribution of the front end FW detectordataover bunc
intensityversusunchE17centrad (in mm) (basednthe T:FW[E,H,V][A,P]CE ACNET variablg with anoverlaidhorizantal
profile of that distribution with a straightline fit; bunchintensity; amplitude timessigmaof the bunch width distribution (in
mm) of theraw FW detecto distribution over bunch intensityversusstorenumter.
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Figure31: Protcx beam,horizantal detectos: Perfornanceof the Flying Wire Detectorat the E17 locationduring Tevatran
Remae Halo case:Sigmaof the bunch width distribution (in mm) asmeasuedby the FW detectowversusfront endmeasuref
thegoodhesof fit togethemwith anoverlaidhorizantal prdfile andastraightline fit; sigmaitself, goochesof fit itself; goochess
of fit versis bunchintensitytogethemith anoverlaidhorizantal profile anda straightline fit.

38



| FWE17_AS_pssl_o_pss2_v_NGint_hp_C13 T VO —— | FWE17_Sigma_v_Centroid_hp_C13 | h1_FWEL7_Sigma_v_Centroid_C13
Entries 533 Entries 533
0.8 E Mean 2163 0'885 1 i Mean 5.055
0.79F RMS 2092 |2 0.87F 1 RMS 0.4994
E Underflow 0 E ! 1 Underflow 0
0.78 :— Overflow 0 0.86 :— " I ! . Overflow 0
E ¥/ ndf 218.2/24 E |||' X2/ ndf 159.1/11
0.77F prob o| ossE |l A 0
E po 0.7277+0.001096 E 1 po 0.8613 +0.004988
0.76 E pl 1.556e-05+ 4.856e-06 0.84 E p1 -0.00593 +0.001004
0.75F 0.83F 4
o 6 E H
0.74F 0.82 1
g E i | 3
0.73F 4 0.81F i ! it |
o o (AT} 2
0.72F 08F R
c 2 E ! 1
071F 0.79F v
0 : 1 1 1 I 11 1 I 11 1 I 11 1 I 11 1 I 11 1 I 11 1 I 1 O 0 7 : 11 1 1 I 111 1 I 111 1 I 11 1 II I 111 1 I 111 1 I 111 1 O
160 180 200 220 240 260 280 300 ’ %.5 4 4.5 5 55 6 6.5 7
[ FWE17_AS_pss1_o_pss2_v_NGInt_hp_C13 | | FWE17_hp_Emitt_v_Store_C13 | Py————
Entries 533
F Entries 533 60 [ Mean X 2526
90 :_ Mean 0.7307 r Meany 21.15
= L RMSx 18.79
80 = RMS 0.006919 50 — RMS y 1.197
E Underflow 0 : 0 0 0|
70 C o 533 0
E Overflow 0 40 R 0 0 )
60F C 5
S50 30 4
40 C - _ == -
: CHHI T FHEE L 3
30F 20 (=E8:"F = E H
F C 2
20 L
C 10~
10 C '
:I 111 111 I 1111 I 1111 I 1111 _I 111 I 111 1 I 111 1 I 1111 I 1111 I 1111 I 11 11 I 1 1 O
8.7 770.780.79 0.8 2500 2510 2520 2530 2540 2550 2560 2570

Figure32: Protcn beam,horizantal detectos: Perfornanceof the Flying Wire Detectorat the E17 locationduring Tevatran
Remae Halo case:Amplitude (in arbitraryunits) timessigmaof the bunchwidth distribution (in mm) of the passl over pass
2 of thefront endFW detectodataversushunchintensity(ACNET variablesT:FBI[A,P]NG) (in E9)togetterwith anovedaid
horizantal profile of thatdistributionwith astraightline fit; sigmaof thebunchwidth distributionversis bunch centrad (in mm)
(basedon the T:FWI[E,H,V][A,P]CE ACNET variable)with an overlaid horizantal profile of that distribution with a straight
line fit; amplituce (in arbitray units)timessigmaof the bunchwidth distribution (in mm) of thepassl over pass? of the front
endFW detectodataitself, bunch emittancein 1t- mm-mrad) versusstorenunber.
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Figure33: Prota beam,horizantal detectos: Perfornanceof the Flying Wire Detectorat the E17 locationduring Tevatran
Remae Halo case:Sigmaof the bund width distribution (in mm) of the passl versuspass2 of the FW detector;sigmaof

the bunchwidth distribution (in mm) of the passl over pass2 of the FW detectorversis bunchintensity (ACNET variables

T:FBI[A,PING) (in E9)togetter with anoverlaid horizantal prdfile anda straightline fit; sigmaof the bunchwidth distribution
(in mm) of the passl over pass2 of the FW detectoritself, sigmaof the bunchwidth distribution (in mm) of the passl over
pass2 of the FW detectonversusfront endmeasuref the goodressof fit.
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Figure34: Protonbeam horizortal detectors:Comparison of Emittancemeasuremntsasdoneby Flying Wire Detectorat

E17andFlying Wire Detectorat E11 duiing Tevaton Remave Halo case:Bunchemittancg(in 1t- mm- mrad) asmeasued by

Flying Wire Detectorat E17 versushunchemittanceasmeasued by the Flying Wire Detectorat E11; holizontal profile of the
previousdistributionwith a straightline fit; bunchemittanceasmeasuredby Flying Wire Detectorat E17over bunchemittance
asmeasuredy the Flying Wire Detectorat E11 versusbunchintensity (ACNET vatiablesT:FBI[A,P]NG) (in E9) togetler

with anoverlaid hoiizontal prdfile anda straightline fit; bunchemittanceasmeasuredy Flying Wire Detectorat E17 over

bunchemittanceasmeasued by the Flying Wire Detectorat E11 versusstorenumter with overlaid averagedatiosfor each
storeandahorizortal line fit.
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Figure 35: Protonbeam,horizontal detectors:Comparisos of Emittarce measuremntsas doneby Flying Wire Detector
at E17 andFlying Wire Detectorat E11 during Tevatran Remawe Halo case: Bunchemittanceas measuredy Flying Wire
Detectorat E17 over bunchemittane as measuredy the Flying Wire Detectorat E11 versusrecalculatedp/p (basedon
ot the T:SBD[A,P]SSACNET variablg; horizontal prdfile of the previous distribution with a straightline fit; dp/p itself; ot

versusstorenunber
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Figure36: Protonbeam horizontaldetectorsComparsonsof Emittancemeasurerantsasdoneby Flying Wire DetectoratE17
andFlying Wire Detectorat E11during Tevatran Remave Halo case:Bunchemittanceasmeasuredby Flying Wire Detector
at E17 over bunchemittane as measurd by the Flying Wire Detectorat E11 versusbunch E11 centrad (in mm) (basedon
the T:FW[E,H,V][A,P]CEACNET variable) horizontal profile of the previous distribution with a straightline fit; bunchE17
centrad; bunchE17 centroidversusstorenumter.
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Figure37: Protonbeamholizontaldetectos: Compaisonsof Emittancemeasuementsasdoneby SynchotronLight Detector
atC1landFlying Wire Detectorat E17during Tevatran Remave Halo case:Bunchemittancein - mm-mrad) asmeasuedby

SynchptronLight Detectorversusbunchemittanceasmeasued by the Flying Wire Detectorat E17; hotizontal profile of the
previousdistribution with a straightline fit; bunch emittanceasmeasuedby Synchrdron Light Detectorover bunch emittance
asmeasuredy the Flying Wire Detectorat E17 versusbunchintensity (ACNET vatiablesT:FBI[A,P]NG) (in E9) togetler
with an overlaid horizortal profile and a straightline fit; bunchemittanceas measuredy Synchotron Light Detectorover

bunchemittanceasmeasuredy the Flying Wire Detectorat E17 versusstorenumter.
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Figure38: Protonbeamhoiizontaldetectos: Compaisonsof Emittancemeasuementsasdoneby SynchotronLight Detector
at C11andFlying Wire Detectorat E17 during Tevatron Remae Halo case:Bunchemittanceas measued by Synctrotron
Light Detectorover bunchemittanceasmeasuredty the Flying Wire Detectorat E17versusbunchE17centroid(in mm) (based
on the T:FW[E,H,V][A,P]CE ACNET variale); horizantal profile of the previous distribution with a straightline fit; bunc
E17centoid itself; bunchE17 centrad versusstorenumter.
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Figure39: Antiproton beam vertical detectorsPerfornanceof the Flying Wire Detectorat the E11locationduring Tevatran
Remae Halo case: Amplitude (in arbitray units) timessigmaof the bunchwidth distribution (in mm) of the front end FW
detectordataversusbunchintensity(ACNET variablesT:FBI[A,P]NG) (in E9) with anovedaid hoiizontal profile of thatdis-
tribution with a straightline fit; Amplitudetimessigmaof the bunchwidth distribution of thefront endFW detectordataover
bunchintensityversusounchEl1centrad (in mm) (basedntheT:FW[E,H,V][A,P]CE ACNET varialle) with anoverlaid hor
izontalprofile of thatdistributionwith a straightline fit; bunchintensity;amplituce timessigmaof the bunch width distribution
(in mm) of theraw FW detecto distribution over bunch intensityversusstorenumter.

46



| FWE11 Sigma_v_Chi2_va_C13 | h1 FWE1l Sigma_v_Chi2_C13
Entries 468
0.75 - Mean 0.09744
N RMS 0.05271
0.7 r Underflow 0 5
R Overflow 06502 |
B 1 X%/ ndf 270.7 /40
0.65 '_ ll T Prob 0
S =% | po 0.5822 + 0.002834
N p1 0.438 + 0.02064
0.6 15
- |
0.55F | 1
0.5F 05
o 45 _I 11 I 111 I 11 1 I 111 I 111 I 111 I 111 I 111 I 111 I 111 O
"0 0.020.040.060.08 0.1 0.120.140.160.18 0.2
| FWE11_Sigma_v_Chi2_va_C13 | F——
C Entries 468
35 :_ Mean 0.05411
E RMS 003383
30
: Underflow 0
25 :_ Overflow 8
20
15F
10F
5F
O :I 11 I 1 1 I 1 1 I 1 1 I 1 1 1 H II-'_IITl Iml m
0 0.020.040.060.08 0. .120.140.160.18 0.2

| FWE11_Sigma_v_Chi2_va_C13 |

C Entries 468
18:— Mean 06054

r RMS 0.05161
16—

L Underflow 0
14__ Overflow 0
12F
10
8-

6F
4=
2k ",‘

¥|[|I|-!-|IIIIIIIIIIIIIIIIIIIIIIII
(5".'45 0.5 0.55 0.6 0.65 0.7 0.75

| FWE11_Chi2_v_NGint_va_C13 |

h1_FWE11_Chi2_v_NGInt_C13

0.2
[ |
0.18 " om
™
0.16 " m
= - =
0.14 =
e -
0.12 F-J

0.1
0.08
0.06
0.04
0.02

Entries
Mean
RMS
Underflow
Overflow
X2/ ndf
Prob

po

pl

468
27.29
5.842
0
0
38.15/15
0.0008575
-0.005105+0.005412

0.002197+ 0.0002287

0 15 20 25 30 35 40 45 50 55 60

0

Figure40: Antiproton beam verticaldetectorsPerformanceof the Flying Wire Detectorat the E11locationduring Tevatran
Remae Halo case:Sigmaof the bunch width distribution (in mm) asmeasuedby the FW detectowversusfront endmeasuref
thegoodhessof fit togethemwith anoverlaidhorizantal prdfile andastraightline fit; sigmaitself, goochesof fit itself; goochess
of fit versis bunchintensitytogethemvith anoverlaidhorizantal profile anda straightline fit;
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Figure41: Antiproton beam vertical detectorsPerfornanceof the Flying Wire Detectorat the E11locationduring Tevatran
Remae Halo case:Amplitude (in arbitraryunits)timessigmaof the bunchwidth distribution (in mm) of the passl over pass
2 of thefront endFW detectodataversushunchintensity(ACNET variablesT:FBI[A,P]NG) (in E9)togetterwith anovedaid
horizantal profile of thatdistributionwith astraightline fit; sigmaof the bunchwidth distributionversis bunch centrad (in mm)
(basedon the T:FWI[E,H,V][A,P]CE ACNET variable)with an overlaid horizantal profile of that distribution with a straight
line fit; amplituce (in arbitray units)timessigmaof the bunchwidth distribution (in mm) of thepassl over pass? of the front
endFW detectodataitself, bunch emittancein 1t- mm-mrad) versusstorenunber.
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Figure42: Antiproton beam verticaldetectorsPerfornanceof the Flying Wire Detectorat the E11locationduring Tevatran
Remae Halo case:Sigmaof the bund width distribution (in mm) of the passl versuspass2 of the FW detector;sigmaof
the bunchwidth distribution (in mm) of the passl over pass2 of the FW detectorversis bunchintensity (ACNET variables
T:FBI[A,PING) (in E9)togetter with anoverlaid horizantal prdfile anda straightline fit; sigmaof the bunchwidth distribution
(in mm) of the passl over pass2 of the FW detectoritself, sigmaof the bunchwidth distribution (in mm) of the passl over
pass2 of the FW detectonversusfront endmeasuref the goodressof fit.
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Figure43: Antiproton beam,vertical detectos: Performanceof the Synchotron Light Detectorat the C11 locationduring
Tevatran Remaove Halo case:Amplitude (in arbitraryunits)timessigmaof the bunchwidth distribution (in mm) of theraw SL
detectordistribution versusbund intensity (ACNET variables T:FBI[A,P]NG) (in E9) with an overlaid horizontal prdfile of
thatdistribution with a straightline fit; amgitude timessigmaof the bunch width distribution (in mm) of theraw SL detecto
distribution over bunchintensity versusbunch E11 centroid(in mm) (basedon the T:FW[E,H,V][A,P]CE ACNET variale)
with an overlaid horizontal profile of that distribution with a straightline fit; bund intensity; amplituce times sigmaof the
bunchwidth distribution (in mm) of theraw SL detectodistribution over bunchintensityversusstorenumter.
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Figure44: Antiproton beam,vertical detectos: Performanceof the Synchotron Light Detectorat the C11 locationduring
Tevatran Remave Halo case:Sigmaof the bunch width distribution (in mm) asmeasued by the SL detecto versusfront end
measureof the goadnessof fit together with an ovedaid horizantal profile and a straightline fit; sigmaof the bunchwidth
distribution (in mm) itself; goadnessof fit itself; goochessof fit versusbunchintensitytogethemwith an ovedaid horizantal
profile anda straightline fit.
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Figure45: Antiproton beam,vertical detectos: Performanceof the Synchotron Light Detectorat the C11 locationduring
Tevatran Remave Halo case: Bunchemittance(in m- mm- mrad) as measuredy the front end SL detectorversis bunch
emittanceasrecalculatedisingfront endsigmaof thebunchwidth distribution (in mm) (combnedwith SBDtiming information
in thehorizantal casesjogethemith anoverdaid horizontalprofile of thatdistribution with a straightline fit; sigmaof thebund
width distribution versusbunch E11 centroid(in mm) (basednthe T:FW[E,H,V][A,PICE ACNET variablg§ with anovedaid
horizantal profile of thatdistribution with a straightline fit; bunchemittancepunchemittanceversusstorenumker.
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Figure46: Antiproton beam,vertical detectos: Compaisonsof Emittancemeasuementsasdore by Synchotron Light De-

tectorat C11 and Flying Wire Detectorat E11 during Tevaton Remove Halo case: Bunchemittance(in - mm- mrad) as

measuredy SynchotronLight Detectorversis bunchemittane asmeasuredby the Flying Wire Detectorat E11; horizantal
profile of the previous distribution with a straightline fit; bunch emittane as measued by Synchotron Light Detectorover
bunchemittanceas measuredy the Flying Wire Detectorat E11 versusbunch intensity (ACNET variables T:FBI[A,P]NG)
(in E9) togethemwith an overlaid horizantal profile anda straightline fit; bunch emittanceasmeasuredby Synchotron Light
Detectorover bunch emittanceas measurd by the Flying Wire Detectorat E11 versusstorenumbe with ovedaid averagel
ratiosfor eachstoreanda horizantal line fit.

53



| SL_o_FWE11 va_Emitt_v_dpop_C13

h2_SL_o_FWEL1E

Emitt_v_dpop_C1:

Entries 468
4 = Mean x 0.0001225 2
o Mean y 1.161
3.5 RMS x 9.603e-06
u rRvMsy  0.112]0
= 0 0 0
3 = o 464 0
r 0 0 0
2.5
2 6
1.5F - -, =
[ = - 4
I~ -
o
C 2
0.5
o -3

| SL_o_FWE11 va Emitt_v_d pop_C13|

(909 0.1 0.110.120.130.140.150.16 0.17 0.18 0.19

h2_SL_o_FWELL E

Emitt_v_dpop_c1q px

50

40

30

20

10

Entries

468

Mean

RMS

Underflow

Overflow

0.0001225

9.643e-06

0

0

T ul AEREE SRR ARNNE FREEE AT 1
(909 0.1 0.110.120.130.140.15

I X10'3

| SL_o_FWE11 va_Emitt_v_dpop_C13|[ 1 sL o Fweir Emittv_dpop
4 Entries 468
r Mean 0.0001232
C RMS 1.553e-05
3'5:_ Underflow 0
o Overflow 0
3 X2 I ndf 470/ 25
r Prob 0
25 po 1.19 + 0.02353
L pl -373.7+ 197
2F
1.5
- e P
= TS St N 2leet ,.. oy
l_— . ] L
0.5F
:IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIXlo-s
(5)0 0.1 0.110.1 1 1 150.160.170.180.19

[ dpop_v_Store_va_C13 | h2_dpop_v_Store C1
3 ntries
0192(10 II\EAeIan X 216285
F Mean y 0.0001225
0'18:_ RMSx  18.95
017E RMiy 9.((5)03e-02
0.16f T
0.15:_II I
0.14F" | . | 3
o I ' !
0.13?| it | 1
E- i | | 2
0.12Fm i | i i :
0 115 T I ] e !
0.1:—' [ .
:l 111 I 111 1 I 111 1 I 1111 I 1111 I 1111 I 11 11 I 1 1 O

00200 2510 2520 2530 2540 2550 2560 2570

Figure47: Antiproton beamyerticaldetectos: Compaisonsof Emittancemeasuementsasdore by Synchrdron Light Detec-
tor at C11landFlying Wire Detectorat E11duiing Tevatran Remave Halo case:Bunchemittanceasmeasued by Synchotron
Light Detectorover bunchemittanceas measued by the Flying Wire Detectorat E11 versusrecalculatedp/p (basedon ot
the T:SBD[A,P]SSACNET variable) hoiizontal prdfile of the previous distribution with a straightline fit; dp/p itself; dp/p

versusstorenunber
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Figure48: Antiproton beam yerticaldetectos: Compaisonsof Emittancemeasuementsasdore by Synchrdron Light Detec-
tor at C11andFlying Wire Detectorat E11duiing Tevatran Remaove Halo case:Bunchemittanceasmeasued by Synchrotron
Light Detectorover bunchemittanceasmeasuredty the Flying Wire Detectorat E11versusbunchEl1lcentroid(in mm) (based
on the T:FW[E,H,V][A,P]CE ACNET variale); horizantal profile of the previous distribution with a straightline fit; bunc
El1lcentoid itself; bunchEl1lcentrad versusstorenumter.

55



| FWE11l_AS_v_NGInt_vp_C13 | pl FWE1L AS v _NGInt C13 |
Entries 538
0.4 - Mean 2165 |g
N RMS 20.97
0.35 r Underflow olg
' r Overflow 0
N ¥2 1 ndf 117.2/24 {4
B Prob 3.102e-14
0.3 L po 0.0598+0.001765 [
N pl 0.0007401+ 8.152¢-06
0.25F 10
C 8
L 4
0.151-
= 2
O C 11 1 I 11 1 I 11 1 I 11 1 I 11 1 I 11 1 I 11 1 I 1 O
'%60 180 200 220 240 260 280 300
| FWE11l_AS_v_NGInt_vp_C13 | P
r Entries 538
405_ Mean 216.5
E RMS 20.97
35 :_ Underflow 0
30 :_ Overflow 0
251
20F
15F
10
5F
: 111 1 I 11 1 I 11 1 I 11 1 I 11 1 I 1 1 I 11 1 I 1
960 180 200 220 240 260 280 300

| FWE11_AS_o_NGint_v_Centroid_vp_C13 |[11 fwe11 As o NGt v centroid cle=
Entries 538
0'002: Mean 6926 |y
0.0018 r RMS 0.5451
E Underflow 0 5
0.0016 - Overflow 0
o X/ ndf 1545/ 17
00014__ Prob 0 o
r po 0.0006426 9.622¢-06
0.0012 - | pi 5.482¢-05:2 1.388¢-06 [
C a1 1
0.001 = ] i 20
0.0008}-
r 15
0.0006[—
r 10
0.0004
0.0002F >
: | I - I | I I L1 1 1 I L1 1 | I L1 1 1 I L1 1 1
G6 6.5 7 7.5 8 8.5 9 0
[FWE11_AS_o_NGInt_v_Store_vp_C1} p—
Entries 538
0002 r Mean x 2526
- Meany 0.00102
0'0018:_ RMS x 1880
- RMSy 3.636e-05
0.0016 :— o ol o
o o s3] ofo
0.0014 :— of of o
0.0012F
E‘ I [l [l [T 20
0.001™ "aa 1 : : : 1!
r 15
0.0008[—
0.0006}- 10
0.0004F
o 5
0.0002
_I 111 I 111 1 I 111 1 I 1111 I 1111 I 1111 I 1111 I 11 o

2500 2510 2520 2530 2540 2550 2560 2570

Figure49: Protonbeam vertical detectorsPerfornanceof the Flying Wire Detectorat the E11locationduring Tevatran Re-
move Halocase:Amplitude(in arbitray units)timessigmaof the bunchwidth distribution (in mm) of thefront endFW detecto
dataversusbunchintensity (ACNET varisbles T:FBI[A,P]NG) (in E9) with an overlaid hotizontal profile of that distribution
with a straightline fit; Amplitude timessigmaof the bunch width distribution of the front end FW detectordataover bunc
intensityversusounchEl1centrad (in mm) (basednthe T:FW[E,H,V][A,P]CE ACNET variablg with anoverlaidhorizantal
profile of that distribution with a straightline fit; bunchintensity; amplitude timessigmaof the bunch width distribution (in
mm) of theraw FW detecto distribution over bunch intensityversusstorenumter.
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Figure 50: Protonbeam vertical detectos: Performanceof the Flying Wire Detectorat the E11 location duiing Tevatran
Remae Halo case:Sigmaof the bunch width distribution (in mm) asmeasuedby the FW detectowversusfront endmeasuref
thegoodchesof fit togethemwith anoverlaidhorizantal prdfile andastraightline fit; sigmaitself, goochesof fit itself; goochess
of fit versis bunchintensitytogethemith anoverlaidhorizantal profile anda straightline fit;
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Figure 51: Protonbeam vertical detectos: Performanceof the Flying Wire Detectorat the E11 location duiing Tevatran
Remae Halo case:Amplitude (in arbitraryunits) timessigmaof the bunchwidth distribution (in mm) of the passl over pass
2 of thefront endFW detectodataversushunchintensity(ACNET variablesT:FBI[A,P]NG) (in E9)togetterwith anovedaid
horizantal profile of thatdistributionwith astraightline fit; sigmaof the bunchwidth distributionversis bunch centrad (in mm)
(basedon the T:FWI[E,H,V][A,P]CE ACNET variable)with an overlaid horizantal profile of that distribution with a straight
line fit; amplituce (in arbitray units)timessigmaof the bunchwidth distribution (in mm) of thepassl over pass? of the front
endFW detectodataitself, bunch emittancein 1t- mm-mrad) versusstorenunber.
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Figure 52: Protonbeam vertical detectos: Performanceof the Flying Wire Detectorat the E11 location duiing Tevatran
Remae Halo case:Sigmaof the bunch width distribution (in mm) of the passl versuspass2 of the FW detector;sigmaof
the bunchwidth distribution (in mm) of the passl over pass2 of the FW detectorversis bunchintensity (ACNET variables
T:FBI[A,PING) (in E9)togetter with anoverlaid horizantal prdfile anda straightline fit; sigmaof the bunchwidth distribution
(in mm) of the passl over pass2 of the FW detectoritself, sigmaof the bunchwidth distribution (in mm) of the passl over
pass2 of the FW detectonversusfront endmeasuref the goodressof fit.
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Figure53: Protonbeam,vettical detectors:Perfamanceof the Synchotron Light Detectorat the C11 locationduring Teva-
tron Remae Halo case: Amplitude (in arbitrary units) times sigmaof the bunch width distribution (in mm) of the raw SL
detectordistribution versusbund intensity (ACNET variables T:FBI[A,P]NG) (in E9) with an overlaid horizontal prdfile of
thatdistribution with a straightline fit; amgitude timessigmaof the bunch width distribution (in mm) of theraw SL detecto
distribution over bunchintensity versusbunch E11 centroid(in mm) (basedon the T:FW[E,H,V][A,P]CE ACNET variale)
with an overlaid horizontal profile of that distribution with a straightline fit; bund intensity; amplituce times sigmaof the
bunchwidth distribution (in mm) of theraw SL detectodistribution over bunchintensityversusstorenumter.
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Figure54: Protonbeam yerticaldetectorsPerfomanceof the SynchrotronLight Detectoratthe C11locationduring Tevatran

py

Remae Halo case:Sigmaof the bunchwidth distribution (in mm) asmeasuredby the SL detecto versusfront endmeasure

of the goadnesof fit togethemwith anoveraid horizantal prdfile anda straightline fit; sigmaof the bunchwidth distribution
(in mm) itself; goochessof fit itself; goodchessof fit versis bunchintensitytogetter with an overlaid hotizontal prcfile anda

straightline fit.
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Figure55: Protonbeam yerticaldetectorsPerfomanceof the SynchrotronLight Detectoratthe C11locationduring Tevatran
Remave Halo case:Bunchemittance(in - mm- mrad) as measuredy the front endSL detecto versusbunchemittanceas
recalculatedising front end sigmaof the bunchwidth distribution (in mm) (combned with SBD timing informationin the
horizantal cases)ogetherwith an overlaid hoiizontal prcfile of that distribution with a straightline fit; sigmaof the bunch
width distribution versusbunch E11 centroid(in mm) (basednthe T:FW[E,H,V][A,P]ICE ACNET variablg with anovedaid
horizantal profile of thatdistribution with a straightline fit; bunchemittancepunchemittanceversusstorenumker.
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Figure56: Protonbeam yerticaldetectos: Comparisor of Emittancaneasurem@sasdoneby SynchotronLight Detectorat

CllandFlying Wire Detectorat E11duiing TevatronRemore Halo case:Bunchemittance(in - mm- mrad) asmeasuredby

SynchotronLight Detectorversusbunchemittanceasmeasued by the Flying Wire Detectorat E11; horizontal profile of the

previousdistribution with a straightline fit; bunch emittanceasmeasuedby Synchrdron Light Detectorover bunch emittance
asmeasuredy the Flying Wire Detectorat E11 versusbunchintensity (ACNET vatiablesT:FBI[A,P]NG) (in E9) togetler

with an overlaid horizortal profile and a straightline fit; bunchemittanceas measuredy Synchotron Light Detectorover

bunchemittanceasmeasued by the Flying Wire Detectorat E11 versusstorenumter with overlaid averagedatiosfor each
storeandahorizortal line fit.
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Figure57: Protonbeam,vertical detectors:Compaisonsof Emittancemeasurmentsasdore by Synchotron Light Detector
at C11landFlying Wire Detectorat E11 during Tevaton Remae Halo case:Bunchemittanceas measued by Synchrotron

Light Detectorover bunchemittanceas measued by the Flying Wire Detectorat E11 versusrecalculatedp/p (basedon ot

the T:SBD[A,P]SSACNET variable) hoiizontal prdfile of the previous distribution with a straightline fit; dp/p itself; dp/p

versusstorenunber.
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Figure58: Protonbeam yerticaldetectos: Comparisor of Emittancaneasurem@sasdoneby SynchotronLight Detectorat
C1llandFlying Wire Detectorat E11during Tevatran Remaove Halo case:Bunchemittanceasmeasuredyy SynchotronLight
Detectorover bunch emittanceasmeasuredby the Flying Wire Detectorat E11versusbunchE11 centroid(in mm) (basedon
the T:FW[E,H,V][A,P]CEACNET variable) horizontal profile of the previous distribution with a straightline fit; bunchE11
centrad itself; bunch E11centroidversusstorenumber.
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