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Abstract

This note presentplots relatedto Tevatron Trans\erse Emittan@ measuremes dore using Flying
Wire andSynchotron Light detectos for storesin the 2656300 rang. It is anupdde of anearlier
note[1] onthesametopicfor anotter setof stores.

Data Selection

Thestoredor theplotswereselectedrom June-Sefember2003running periodafterinsertionof theattenusorsin theantipre
ton Flying Wire detectorsystem( stores2650to 3000.

The Tevatran Casechoserfor analysis was“Remove Halo” (with the beamenepy of 980GeV)asthis is oneof the cases
wherebothFW andSL systemsreactivated. Therequiementsmposedon the datawere:

1. The FW freshressnunber (ACceleratoMNETwork (ACNET) variable T:FWFRSH)in case“Remove Halo” hadto be
incrementedby at leastonewith respecto the casée'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 begreate than15B9 (to avoid difficult to measureases)

In additian to the above cutsthe following storeswereremoved from the sample: 272, 27%, 2813 282%, 2828, 2908
291Q 2912, 2916 dueto incorsistenciesn the SynchotronLight Systemand2863, 2817 dueto incorsistenciesn the Flying
Wire Systems Store2971 wasateststoreandwasalsorejected
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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
of fit versis bunchintensitytogethemith anoverlaidhorizantal profile anda straightline fit;
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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)
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.
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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 &t the T:SBD[A,P]SSACNET variable)with an overlaid horizantal profile of the previous distribution with a straightline

fit; dp/ p itself; frontendvalueof dp/ p versis recalclateddp/ p; dp/ p versusstorenunber
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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:Bunchemittanceasmeasuredyy Syn-
chroton Light Detectorover bunchemittanceasmeasuredby the Flying Wire Detectorat E11 versusbunchE11 centroid(in
mm) (basednthe T:FW[E,H,V][A,P]CEACNET variable)with anovetaid hotizontalprofile of the previousdistributionwith
astraightline fit; bunch E11centrad itself; bunchEl1lcentrad versusstorenumter. bunchC1l1centrad versusstorenumker.
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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 E17oer 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.

17



| FWE17_o_FWE11_ha_Emitt_v_Centroid_C13 [T ———
Entries 1525
4 - Mean x  6.887
o Meany 0.9769 [9
3.5 RMS x  0.1247
C RMSy 0.1774
C of o] o
3r o[ 152§ o
F o o ofs
2.5
C 20
2
1.5F 15
1B 10
0.5F 5
ok 0
4 5 6 7 8 9 10 11 12 13 14
[FWE17_o_FWE11_ha_Emitt_v_Centroid_C13 |
250 ™ Entries 1525
: Mean 6.887
B RMS 0.126
200 — Underflow 0
r Overflow 0
1501~
100~
50
O-IIIIIIIIIIIIII IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII

4 5 6 7 8 9 10 11 12 13 14

| FWE17_o_FWE11_ha_Emitt_v_Centroid_C13 L_FWEL7_o_FWELL_Emit_v_Gentrold_C13

4 Entries 1525

C Mean 6.903

r RMS 0.176

35__ ------------------------------------------ Underflow 0

- Overflow 0

3_ ............................................. )(Z/ndf 330/10

r Prob 0

2 5'_ _____________________________________________ po 2.915 + 0.2082

C pl -0.2814 + 0.03036
2__ .....................................................................
1'5__.... U P A S-S S S
l_— .....................................................
0_5__ .......................................................................
G_IlllillIIiIIIIiIIIIiIIIIiIIII. IIiIIIIiIIIIiIIII

4 5 6 7 8 9 10

|FWE17_ha_Centr0id_v_Store_C13 |
10

11 12 13 14

[h2_FwE17_centroid_v_store_c13

Entries 1525

N W b 01O N 0 ©

[y

Mean x 2815
Meany 2.924[0

RMSx  109.5
RMSy 0.1445
o o] o
0 15294 0
o o] o
20
15
10
5

IIIIIIIIIIIIIIIIIIIIIIIIIII
2%50 2700 2750 2800 2850 2900

IIIIIIIIIIIIIII
5950 3000 3050  °

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
of fit versis bunchintensitytogethemith anoverlaidhorizantal profile anda straightline fit;
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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

50190 O00LLE

at C1l1landFlying Wire Detectorat E11 during Tevaton Remae Halo case:Bunchemittanceas measued by Synchrotron
Light Detectorover bunchemittanceasmeasuedby the Flying Wire Detectorat E11versusrecalculatedp/ p (basedn ot the
T:SBD[A,P]SSACNET varigble) with anoverlad horizantal profile of the previous distribution with a straightline fit; dp/p
itself; frontendvalueof dp/ p versusrecalcuateddp/ p; dp/ p versusstorenumtier.
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Figure29: Protonbeamhoiizontaldetectos: Compaisonsof Emittancemeasuementsasdoneby SynchotronLight Detector
at C11andFlying Wire Detectorat E11 during Tevatron Remae Halo case:Bunchemittanceas measued by Synchrotron
Light Detectorover bunchemittanceasmeasuredty the Flying Wire Detectorat E11versusbunchEl1lcentroid(in mm) (based
onthe T:FW[E,H,V][A,P]CE ACNET varialle) with anoveiaid horizontal profile of the previous distribution with a straight
line fit; bunchE11centrad itself; bunch E11centroidversis storenunber bunchC11centroidversusstorenumkber.
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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.
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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
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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.
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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.

43



| SL_AS_V_NGInt_Va_C13 | pl_SL_AS_v_NGInt_C13
25 Entries 1594
Mean 22.88
RMS 4.567
Underflow 0
20 Overflow 0
X2/ ndf 30.19/13
Prob 0.004425
[]0] 3.937+ 0.4018
15 pl 0.4516+ 0.02002
1
1O m e 8
6
5 e A 4
. - 2
(’]. 55 60 0
| S L—A S—V—N G I n t_V a—C 13 | h2_SL_AS_v_NGint_C13_p:
140 _ Entries 1594
: Mean 22.8
120 [ RMS 4.504
: Underflow 0
100 _— Overflow 0
80~
60 C
40
20~

[TENE FERNE INETE AERNE SREN| [ =NENE ENENE AN SN

9

0 15 20 25 30 35 40 45 50 55 60

A OO © O

[SL_AS_o_NGInt_v_Centroid_va_C13 |[msirsomnam v comoacis
2_ Entries 1594
r Mean -13.99
1.8_ RMS 1.895 5
r Underflow 0
16__ --------------------------------------------- Overflow 0
E ¥2/ ndf 9213/65 0
I R SRR LR S Prob 0
r po 1.303+0.00511 |5
2 e R S S pl 0.04852 +0.0003479
1 5 20
08 15
0.6
10
0.4
0'2_ Rl S SRt A AN SRS SR ...... 5
9.].8 -17 -16 -15 -14 -13 -12 -11 -10 -9 -8 0
[SL_AS_o_NGInt_v_Store_va_C13|
Entries 1594
2_ Mean x 2813
C Meany 0.6302
18 RMS x  109.1
C RMSy 0.11555
16 o 17] o0
o 0| 1574 ©
1.4 :_ 0 0 0 o
1.2
1 15
0.8:_HIIH -1 !IIHI | |
S UL 10
0.6 ionl Fhon Y
o e T | |:||‘ (I
0.4
r 5
0.2 |
:I 111 I 1111 I 1111 I 1111 I 1111 I 1111 I 11 11 I 1111 I 11 0

R

50 2700 2750 2800 2850 2900 2950 3000 3050

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.
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Figure47: Antiproton beamyerticaldetectos: Compaisonsof Emittancemeasuementsasdore by Synchrdron Light Detec-
tor at C11landFlying Wire Detectorat E11duiing Tevatran Remave Halo case:Bunchemittanceasmeasued by Synchotron
Light Detectorover bunchemittanceasmeasuedby the Flying Wire Detectorat E11versusrecalculatedp/ p (basedn dt the
T:SBD[A,P]SSACNET varigble) with anoverlad horizantal profile of the previous distribution with a straightline fit; dp/p
itself; frontendvalueof dp/ p versusrecalcuateddp/ p; dp/ p versusstorenumtier.
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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
onthe T:FW[E,H,V][A,P]CE ACNET varialle) with anoveiaid horizontal profile of the previous distribution with a straight
line fit; bunchE11centrad itself; bunch E11centroidversis storenunber bunchC11centroidversusstorenumkber.
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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;

51



| FWE11_AS_pssl_0_pss2_V_NGINt_Vp_ClA  mn rerers pervnom o | FWE11_Sigma_v_Centroid_vp_C13 |[h1 rweir sigma v centroid c13
1.35 ' . . . . . Entries 2023 Entries 2023
l Mean 2221 Mean 8149 |
1.34 .| rRvs 27.6 RMS 0.3698
: : : : : Underflow 1.284 Underflow 0|8
1.33 ~ ----- O : - ------- +-- -} -| Overflow 0 - : : . : : Overflow 0
: : X2/ ndf 113.8/43 o Do rnde 1527/21 [0
1.32 g | Prob 2.243e-09 0.85f--ri-needeeeens e [ foemsendee] prop 0
: j j T po 1.271+0.006926 F : : : : : © o po 0.4132+0.008206 4
131 | p1 9.484e-05+ 3.107¢-05 08_ """" """" """ pl 0.02542 +0.0009978

1.3F O b e 10
: aan :ﬁﬁ :
129 i i UM 1 5 i ....... 4 8
1.28 1" LR AL R 6
1 o7 L W R ....... 2 4
LaoE -yt e L 2
1.25 0300320340 © %6 778 9 10 11 12 13 14 15 °
[FWEL1_AS_pss1_o_pss2_v_NGInt_vp_C1B [ FWE11_vp_Emitt_v_Store_C13 | ———
Entries 2023
F Entries 2023 60 C Mean x 2809
120 Mean 1.285 C Mean y 30.3
L 55 RMSx  109.5
- RMS 0.01348 : RMS y 2.461
100 — Underflow 2 50 :_ g 202’ g
L Overflow 216 r 0 0~ 0
8ol 45F 5
X 40F 4
60__ r ' '
N 35F AP 3
40~ RN I
: 30F LARLERt 2
r : i .
201 250 1
1111 I 1111 I 1111 I 1111 I 1111 I 1111 I 111 IIIIIIIII 1111 :I 111 I 1111 I 1111 I 1111 I 1111 I 1111 I 11 11 I 1111 I 11 0
21925 1.261.271.281.29 1.3 1.311.321.331.341.35 %%50 2700 2750 2800 2850 2900 2950 3000 3050

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
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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 bunchemittanceasmeasuedby the Flying Wire Detectorat E11versusrecalculatedp/ p (basedn ot the
T:SBD[A,P]SSACNET varigble) with anoverlad horizantal profile of the previous distribution with a straightline fit; dp/p

itself; frontendvalueof dp/ p versusrecalcuateddp/ p; dp/ p versusstorenumtier.
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Figure58: Protonbeam yerticaldetectos: Comparisor of Emittancaneasurem@sasdoneby SynchotronLight Detectorat
C1l1landFlying Wire Detectorat E11during Tevatran Remaove Halo case:Bunchemittanceasmeasuredyy SynchotronLight
Detectorover bunch emittanceasmeasuredby the Flying Wire Detectorat E11versusbunchE11 centroid(in mm) (basedon
the T:FWI[E,H,V][A,P]CE ACNET variable)with anoverlaid hoilizontal prdfile of the previousdistribution with a straightline
fit; bunchE11centrad itself; bunchE11centrad versusstorenumter. bunchC11centroidversis storenumnber
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