
�

�

�
� �

�
� � ��

�

�

�
� �

�
� � ��

�
�

�

�

�

	


 �
�


 


�
�

� �

�
�

�

�

�

	


 �
�


 


�
�

� �
�

�

�
�

�
�

� ��

�
�

�
�

� ��

�

�

B® t n Recoiling Against 
Reconstructed B At 1036

Luminosity B Factory

Mousumi Datta
University of Wisconsin, Madison

Second Workshop on the Discovery Potential of 
an Asymmetric B Factory at 1036 Luminosity

WG3 Parallel Session
October 22, 2003



�

�

�
� �

�
� � ��

�

�

�
� �

�
� � ��

�
�

�

�

�

	


 �
�


 


�
�

� �

�
�

�

�

�

	


 �
�


 


�
�

� �
�

�

�

�

�




�� �

�

�

�




�� �

�

�

OutlineOutline

�

� Physics motivationPhysics motivation

�

� Experimental TechniqueExperimental Technique

�

� Current BABAR results usingCurrent BABAR results using

–– HadronicHadronic BB±± tagstags

–– SemiSemi--exclusive semiexclusive semi--leptonicleptonic BB±± tagstags

�

� Exclusive semiExclusive semi--leptonicleptonic BB±± tagstags

�

� Study of signal expectation and background estimation at 2 abStudy of signal expectation and background estimation at 2 ab--11

using SP4 and PRAVDA MCusing SP4 and PRAVDA MC

�

� Summary and outlookSummary and outlook
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MotivationMotivation

�

� Purely Purely leptonicleptonic B decay. Standard Model branching ratioB decay. Standard Model branching ratio

�

� Provide direct measurement of Provide direct measurement of ffBB ||VVubub||

ffBB = 198 = 198 ±± 30 30 MeVMeV (PDG 2002, Lattice QCD)(PDG 2002, Lattice QCD)

||VVubub|  = (3.6 |  = (3.6 ±± 0.7) 0.7) ×× 1010--33 (PDG 2002)(PDG 2002)

�

� Sensitive to HSensitive to H±± at tree level and provide constraint on at tree level and provide constraint on 
tantanbb//mmHH±±
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Branching Ratio ExpectationsBranching Ratio Expectations

�

� HelicityHelicity Suppressed:Suppressed:

�

� Standard model estimate using 2002 PDG values:          Standard model estimate using 2002 PDG values:          

�

�

Existing upper limits at 90% CLExisting upper limits at 90% CL

LEP (L3):   BR(B LEP (L3):   BR(B ® t n® t n) < 5.7 × 10) < 5.7 × 10--44

CLEO:       BR(BCLEO:       BR(B® t n® t n) < 8.4 × 10) < 8.4 × 10--44

BABAR:    BR(BBABAR:    BR(B® t n® t n)  < 4.1 )  < 4.1 ́́ 1010--44

t � : m� : e = 1 : 5 × 10-3 : 1 × 10-7

( ) 2

�

�

mBBR µ® n

fB = 198 ± 30 MeV

|Vub|  = (3.6 ± 0.7) × 10-3

t �

B         = 1.674 ±  0.018 ps

BR(B ®

�

t �n

�) = 9.2 × 10-5

Range of BR(B ®

�

t �n
�) �

 

�� � � -6.2 ) × 10-5

Published Tightest Upper Limit

¡ (4S) System (9.66M BB pairs)

Preliminary  (88.9 M BB pairs)
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Experimental TechniqueExperimental Technique

�

� In BIn B--factory environment factory environment 

ee++ee-- ®

�®

�
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�

¡

�

(4S) (4S) ®

�®

�

BB++BB--

B

�

®

�

t �n

�

,  � B®

�

X 
Main t � decay modes
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X

• Multiple neutrinos in the final stateMultiple neutrinos in the final state

•• Very littl e experimental constraint from the signal decayVery littl e experimental constraint from the signal decay

•• Reconstruct one of the B mesons (“Tag B” )Reconstruct one of the B mesons (“Tag B” ) and in the remaining and in the remaining 
event (“Signal Side”) look for signature of Bevent (“Signal Side”) look for signature of B® t n® t n decay.decay.

•• Exploit relatively large branching fractions for  Exploit relatively large branching fractions for  bb®® cudcud and  and  bb®® clclnn
transitionstransitions



�

�

�
� �

�
� � ��

�

�

�
� �

�
� � ��

�
�

�

�

�

	


 �
�


 


�
�

� �

�
�

�

�

�

	


 �
�


 


�
�

� �
�

�

�

�

�




�� �

�

�

�




�� �

�

�

Existing BABAR AnalysesExisting BABAR Analyses

•• Two samples are statistically independentTwo samples are statistically independent
•• Both analyses use Both analyses use 

81.9 fb81.9 fb--11 at at ¡¡ (4S) resonance data  (4S) resonance data  ## 88.9×1088.9×1066 B pairsB pairs
9.58 fb9.58 fb--11 offoff --resonance resonance datadata

B-
J

�

D(* )0 X-

K - p

�+

K- p

�+ p

�0

K - p

�+ p

�- p

�+

K0
s p

�+ p

�-

B-
J

�

D0
O
- n

� X0

K- p
�+

K- p

�+ p

�0

K - p

�+ p

�- p

�+

K0
s p

�+ p

�-

X- system: up to five 
charged tracks (K, p

�

) and 
two additional  p

�0

X0 system: g

�

or  p

�0

candidates from possible 
D(*)0 gD0 g

�/ p

�0 transitions

Hadronic B±

�

±

�

samplesample SemiSemi--leptonicleptonic B±

�

±

�

samplesample
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Hadronic BHadronic B±± SampleSample

Tag reconstruction eff iciency 
0.25% on charged B

Fit for background and signal in 
mES distribution to obtain 

reconstructed B yield: 
(1.67(1.67±±0.09)0.09)´́ 10105 5 @ 81.9 fb@ 81.9 fb--11sidebandsideband

SignalSignal
regionregion

0.00.0

0.60.6

0.10.1

0.00.0

0.00.0

p�p�- �- �

p�p�+

�

+

�

p�p�- �- �

p�p�00n�n�

(%)(%)

0.00.0

0.80.8

0.00.0

0.00.0

0.00.0

p�p�- �- �

p�p�00p�p�00n�n�

(%)(%)

6.86.8

0.10.1

0.40.4

0.00.0

0.00.0

p�p�- �- �

p�p�+

�

+

�

p�p�- �- �

n�n�

(%)(%)

1.21.221.621.62.72.70.10.1t �t �- �- �

® �p�® �p�- �- �

n�n�

6.66.61.01.00.30.30.00.0t �t �- �- �

® �p�® �p�- �- �

p�p�00n�n�

0.00.00.00.00.00.00.00.0t �t �- �- �

® �p�® �p�- �- �

p�p�+

�

+

�

p�p�- �- �

n�n�

0.00.00.50.57.47.40.00.0t �t �- �- �

® �m�® �m�- �- �

n�n�n�n�

0.00.00.60.60.00.022.922.9t �t �- �- �

® �® �ee- �- �

n�n�n�n�

p�p�- �- �

p�p�00n�n�

(%)(%)
p�p�- �- �

n�n�

(%)(%)
m�m�- �- �

n�n�n�n�

(%)(%)
ee- �- �

n�n�n�n� (%)(%)Channel
selected

SignalSignal --side eff iciencyside eff iciency 11.3 %11.3 % Overall efficiency 0.028 %Overall efficiency 0.028 %
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Physics Results: Physics Results: HadronicHadronic TagTag
BB++ ®® tt -- nn

BB-- ®® tt -- nn

Wrong sign control sample

Unblinded data candidates

Exp. Background

Exp. Background
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SemiSemi--LeptonicLeptonic BB±± SampleSample

 Candidate Mass (GeV)0D
1.82 1.83 1.84 1.85 1.86 1.87 1.88 1.89 1.9

E
nt
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pe
r 

1.
6 

M
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0

1000

2000

3000

4000
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onpeak Data
Signal MC
BB MC
Continuum MC
Total Background MC

BABAR

D0 Candidate Mass (GeV)

Signal-side eff iciency :    22.5% 
Overall eff iciency       :    0.07%

 (GeV)leftE
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eV

)

0

20

40

60

80

100

120
onpeak Data
Signal MC
BB MC
Continuum MC
All Background MC

Eextra (GeV)

Tag reconstruction 
eff iciency:0.31%

At At EEextraextra< 0.35 < 0.35 GeVGeV RegionRegion

5547 ± 7.047 ± 7.039.9 ± 2.839.9 ± 2.8

Expected Expected 
signal signal 

events for events for 

BR(BBR(B® �t �n�® �t �n�

))
=10=10--44

Observed Observed 
events in events in 
onon--peak peak 

data data 

Expected Expected BkgBkg.  .  
in onin on--peak peak 
data  from data  from 
Sideband Sideband 

extrapolationextrapolation
6 LJ Q D

�

F K D Q Q H

�

�� t ® � H � m� nn
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268.95 268.95 ±

�

±

�

10.1410.1426926940.06 40.06 ±

�

±

�

10.1410.144040

268.88 268.88 ±

�

±

�

9.499.4926926930.11 30.11 ±

�

±

�

9.489.483030

269.08 269.08 ±

�

±

�

9.039.0326926919.93 19.93 ±

�

±

�

9.049.042020

260.90 260.90 ±

�

±

�

8.288.2826926910.10 10.10 ±

�

±

�

8.298.291010

268.88 268.88 ±

�

±

�

7.907.902692695.13 5.13 ±

�

±

�

7.897.8955

268.96 268.96 ±

�

±

�

7.307.302692690.050.05±

�

±

�

7.307.3000

BkgBkg. fitted. fittedBkgBkg. Input. InputSignal fittedSignal fittedSignal inputSignal input
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Fit ParameterFit Parameter
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Physics Results: Physics Results: 
SemiSemi--LeptonicLeptonic TagTag
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Branching Ratio Upper Limit at 90% CLBranching Ratio Upper Limit at 90% CL

CombinedCombined

BR(BBR(B

�

�

J

�

J

�

t �t �

�

�

n

�n

�

) <  4.1 ) <  4.1 �

�

1010--44 90% CL90% CL

HadronicHadronic Tag AnalysisTag Analysis

BR(BBR(B

�

�

J

�

J

�

t �t �

�

�

n

�n

�

) <  7.7 ) <  7.7 �

�

1010--44

90% CL90% CL

SemiSemi--leptonicleptonic Tag AnalysisTag Analysis

BR(BBR(B

�

�

J

�

J

�

t �t �

�

�

n

�n

�

) <  4.9 ) <  4.9 �

�

1010--44

90% CL90% CL

BBAABBARAR PRELIMINARYPRELIMINARY

• Limits currently driven by tag B yield rather than “cleanliness” of 
the tag reconstruction (obtain tighter limit from   B-® D0 l- nX0 tags)

• With large data-sample (ab-1) 

• Can use cleaner tag reduce background level

• Tighter signal side selection cuts can be used

•• Limits currently driven by tag B yield rather than “cleanliness” of 
the tag reconstruction (obtain tighter limit from   B-® D0 l- nX0 tags)

• With large data-sample (ab-1) 

• Can use cleaner tag reduce background level

• Tighter signal side selection cuts can be used

Both of these analyses are currently being updated. Upper limit expected be tighter.
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Exclusive SemiExclusive Semi--LeptonicLeptonic B SampleB Sample

 Mode0p 0 D® 
*0

-D0 Mass Difference (GeV): D*0D
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• Tagging eff iciency lower than D0lnX 
sample due to neutral reconstruction. 

• All the particle associated to tag side 
being reconstructed and removed from 
signal side quantities Þ provide better 
separation between signal and background
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On-peak data 
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totaltotalccccBB00BB00BB++BB--1.18E1.18E--030311291129Tag Tag 

selectionselection

0.043%0.043%OverallOverall

44447.77.76.46.429.329.336.31%36.31%410410TotalTotal

14.614.64.44.42.72.77.07.01.77%1.77%202033pnpn

7.07.00.00.01.61.65.45.45.14%5.14%5858pppp00nn

13.813.83.33.31.31.39.19.117.09%17.09%193193pnpn

8.68.60.00.00.80.87.87.812.31%12.31%139139llnnnn

Estimated background Estimated background 
events @ 81.9 fbevents @ 81.9 fb--11

Signal Signal 

Eff iciencyEff iciency
# of # of 

signal signal 
eventsevents

Exclusive SemiExclusive Semi--LeptonicLeptonic B Sample: B Sample: 
Signal Eff iciency and Background EstimationSignal Eff iciency and Background Estimation

• Analysis still at 
development stage

• Selection cuts are 
not optimized
Overall signal 
eff iciency  for

Hadronic t � decay 
modes : 0.028%
(Statistically 
independent from 
D0ln

�

X0 sample)

Leptonic t � decay 
modes : 0.0145%
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Projection to 2 abProjection to 2 ab--11

~ 74~ 74~ 547~ 547B® D*0 l-n
(For t ® (e,m)nn, pn)

~ 122~ 122~ 974~ 974B-® D0l-n X0

(only use t ® (e,m)nn)

~ 34~ 34~ 559~ 559B-® D(*)0 X-

(For t ® (e,m)nn, pn)

Expected Expected 

# of signal# of signal

eventsevents

Expected Expected 

# of background # of background 

events events 
SampleSample

• Take the expected number of signal and background events from 
SP4 MC and project to 2 ab-1 .

• Background estimation performed on a low statistics sample

0 D L

�

E D F N J U R X Q G

( Y H Q W

�

Z LWK

‡ 0 LVV LQ

�

WU D F N V

‡ 8 Q G H WH F WH

�

. �

�
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Number of Signal Events
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140  0.38± =  37.72 RMS_nSig

 0.53±<_nSig> =  151.46 

N =  5000

Number of Background Events
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 0.53±<_nBkg> =  6567.46 

N =  5000

Number of Signal Events Pull
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 0.014±pullMean =  0.001 

 0.010±pullSigma =  0.971 

Fitting Signal Fitting Signal 
and Background and Background 

for Dfor D00lln�n� XX00

Sample at 2 abSample at 2 ab-- 11: : 
• Number of  expected events 
in Eextra<1.0 GeV :

Signal : 151

Background : 6568

• Generate 5000 toy MC with 
above amount of signal and 
background events

6567.5 6567.5 ±

�

±

�

37.837.865686568151.5 151.5 ±

�

±

�

37.737.7151151

BkgBkg. . 
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Study of Signal Selection and Study of Signal Selection and 
Background Estimation at 2 abBackground Estimation at 2 ab--11

¾ For B® t n recoili ng against D*0ln tags

Background estimation at 2 ab-1 has been studied using fast 
MC (PRAVDA) and SP4 MC

�

In PRAVDA MC distributions related to neutrals are not well In PRAVDA MC distributions related to neutrals are not well 
simulated:simulated:

–– DD*0*0 DD00 mass difference distribution in PRAVDA MC is mass difference distribution in PRAVDA MC is 
quite different from that in SP4  quite different from that in SP4  ÞÞ One of the most One of the most 
important variable for tag selectionimportant variable for tag selection

–– Momentum and multiplicity of Momentum and multiplicity of gg’’ s and s and pp00’’ s are also quite s are also quite 
different between these two samplesdifferent between these two samples
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Signal Selection and Background Signal Selection and Background 
Estimation at 2 abEstimation at 2 ab--1 1 (II)(II)

¾¾ Studies on SP4 MC indicate thatStudies on SP4 MC indicate that
¾¾ BB++BB-- events are the major source of background.events are the major source of background.
¾¾ Almost all of the background events contain correctly Almost all of the background events contain correctly 

reconstructed D*reconstructed D* 00(e,(e,mm))nn
¾¾ Events with failed Events with failed track(strack(s), ), track(strack(s) outside detector ) outside detector 

acceptance or undetected Kacceptance or undetected KLL
00(s) mimic the signature of (s) mimic the signature of 

BB® t n® t n decaysdecays

�

�

Use large reconstructed DUse large reconstructed D*0*0(e,(e,mm))nn sample in SP4 MC to sample in SP4 MC to 
estimate the tag side eff iciencyestimate the tag side eff iciency

–– Gives more realistic estimate of the tag eff iciencyGives more realistic estimate of the tag eff iciency

�

�

In PRAVDA MC use only truthIn PRAVDA MC use only truth--matched tags and study the matched tags and study the 
signal selection cuts onlysignal selection cuts only
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• Beam background not simulated 
in fast MC

• Neutral cluster multiplicity lower 
in Fast MC in all energy bins
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Background level for SP4 & PRAVDA MCBackground level for SP4 & PRAVDA MC
llnnnn ModeMode

19.52%19.52%9779773.69%3.69%1919EEextraextra < 0.35 < 0.35 GeVGeV

33.97%33.97%5004500421.23%21.23%515515pp00 vetoveto

34.64%34.64%147311473128.81%28.81%24262426e/e/mmIDID

98.30%98.30%425244252496.67%96.67%84218421DOCADOCA

--4325843258--87118711

eeMarginal Marginal %%# events# eventseeMarginal Marginal %%# events# eventsGood Tag, Good Tag, 
SSQ=0, 1 TrackQ=0, 1 Track

PRAVDA MCPRAVDA MC

985.2 fb985.2 fb--11

SP4 MCSP4 MC

198.4 fb198.4 fb--11

CutsCuts

Eff iciencies for the cuts related to neutrals are quite different between 
SP4 and PRAVDA MC 
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Signal Eff iciency Comparison between SP4 & Signal Eff iciency Comparison between SP4 & 
PRAVDA MC: PRAVDA MC: llnnnn

96.79%96.79%2685268584.24%84.24%139139EEextraextra < 0.35 < 0.35 
GeVGeV

98.75%98.75%2769276990.65%90.65%165165pp00 vetoveto

30.53%30.53%2804280420.85%20.85%182182e/e/mmIDID

98.77%98.77%9183918397.00%97.00%873873DOCADOCA

--92799279--900900

eeMarginal Marginal %%# events# eventseeMarginal Marginal %%# events# eventsGood Tag, Good Tag, 
SSQ=0, One Q=0, One 

TrackTrack

PRAVDA MCPRAVDA MCSP4 MCSP4 MCCutsCuts

Signal eff iciency:  15.4% in SP4 and 28.9% in PRAVDA MC

Selection eff iciency for neutral related quantities are quite different. 



�

�

�
� �

�
� � ��

�

�

�
� �

�
� � ��

�
�

�

�

�

	


 �
�


 


�
�

� �

�
�

�

�

�

	


 �
�


 


�
�

� �
�

�

�

�

�




�� �

�

�

�




�� �

� �

� �

Cut Optimization for Cut Optimization for EEextraextra (at 2 ab(at 2 ab--11))
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Summary and OutlookSummary and Outlook

�

� Search for BSearch for B® t n® t n has been perform in the recoil side of has been perform in the recoil side of 
hadronichadronic and semiand semi--leptonicleptonic B samplesB samples

�

� Current tightest branching ratio upper limit  < Current tightest branching ratio upper limit  < 4.14.1´́ 1010--4 4 at at 
90% CL90% CL
–– SM expectation 9.2SM expectation 9.2́́ 1010--44

�

� At present the limit i s driven by tag B yield (not the At present the limit i s driven by tag B yield (not the 
cleanliness of the tag side)cleanliness of the tag side)

�

� The major source of background are events withThe major source of background are events with

–– Missing tracksMissing tracks

–– Undetected KUndetected KLL
00
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Summary and Outlook (II)Summary and Outlook (II)

�

� Estimated background from PRAVDA MC is about ~8Estimated background from PRAVDA MC is about ~8--9 times 9 times 
larger than the expected number of SP4 MC.larger than the expected number of SP4 MC.

–– Caused by the difference in neutral simulationCaused by the difference in neutral simulation

–– Not realistic and useful.Not realistic and useful.

�

� BB® t n® t n search/observation is highly sensitive to search/observation is highly sensitive to 
neutral related quantitiesneutral related quantities
–– A realistic calorimeter simulation is needed to make any A realistic calorimeter simulation is needed to make any 

reliable estimation for background and signal.reliable estimation for background and signal.

�

� At higher luminosity the beamAt higher luminosity the beam--background will also background will also 
effect the sensitivity.effect the sensitivity.
–– Simulation of beamSimulation of beam--background for the high luminosity background for the high luminosity 

environment will be quite useful of  this studies.environment will be quite useful of  this studies.
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Backup Slides
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HadronicHadronic Tag: Systematic UncertaintiesTag: Systematic Uncertainties

�

� Uncertainty on selection efficiencies (Uncertainty on selection efficiencies (eeii) in each ) in each tt decay channeldecay channel

–– Mainly from tracking, PID, neutral and Mainly from tracking, PID, neutral and pp00 reconstructionreconstruction

�

� Uncertainty on Uncertainty on NNBB++BB-- determinationdetermination

–– NNBB++BB-- reduced by 4.5% using Gaussian instead of a Crystal ball to reduced by 4.5% using Gaussian instead of a Crystal ball to 
fit the mfit the mESES peakpeak

�

� Uncertainty on the number of expected background events (Uncertainty on the number of expected background events (bbii) in each ) in each tt
decay channeldecay channel

–– Continuum and combinatorial backgroundContinuum and combinatorial background

�

� Extracted from data sideband : Extracted from data sideband : 5.21< m5.21< mESES < 5.26 GeV/c< 5.26 GeV/c22

�

� Scaled to peak area: Scaled to peak area: mmESES >> 5.25.277 GeV/cGeV/c22 after preselectionafter preselection

–– A correction  on each discriminating variable is applied, A correction  on each discriminating variable is applied, assuming assuming 
that the correction can be independently applied on each variablthat the correction can be independently applied on each variable, e, 
the total correction is the product of the  correctionsthe total correction is the product of the  corrections
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SemiSemi--LeptonicLeptonic Tag : Eff iciency Tag : Eff iciency 
CorrectionCorrection
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MC Samples  for Estimation of MC Samples  for Estimation of 
Background Level and Signal Eff iciencyBackground Level and Signal Eff iciency

�

� SP4 MC: SP4 MC: 
–– Study selection eff iciency for events withStudy selection eff iciency for events with

““ Reconstructed Reconstructed D*D* 00(e,(e,mm))nn tagtag”” andand
“ One remaining signal“ One remaining signal--side track”side track”

�

� PRAVDA MC:PRAVDA MC:
–– Study the remaining signal side cuts:Study the remaining signal side cuts:

“ Signal track DOCA” , “ Signal track DOCA” , 
“ Signal track particle ID” , “ Signal track particle ID” , 

“ No extra “ No extra pp00”” , , 
““ Extra neutral energyExtra neutral energy””

–– Use truthUse truth--matched Dmatched D*0*0(e,(e,mm))nn tagstags
# of tags =  # of SP4 MC events passing # of tags =  # of SP4 MC events passing ““ Tag sideTag side”” and and ““ One One 

remaining trackremaining track”” requirement projected to 2 abrequirement projected to 2 ab--11
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MC SampleMC Sample

�

� SP4 Signal MCSP4 Signal MC

�

� SP4 Generic MC:SP4 Generic MC:

�

� PRAVDA MC:  PRAVDA MC:  985.2 fb985.2 fb--1 1 equivalent equivalent events truthevents truth--matched matched 
D*D* 00(e,(e,mm))nn tags, tags, QQnetnet=0 and One remaining charged track on the =0 and One remaining charged track on the 
signal sidesignal side

39K39K466334663316K16KBB® t n® t n VS Generic  (ISL filtered)VS Generic  (ISL filtered)

121K121K311K311K63K63KBB® t n® t n VS GenericVS Generic

200220022001200120002000MCMC

24.424.422.622.623.123.1113.2113.2118.5118.52001 2001 LumiLumi (fb(fb--11))

19.619.627.827.827.827.877.377.379.979.92002 2002 LumiLumi (fb(fb--11))

tt ++tt --udsudsCCCCBB00BB00BB++BB--
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Summary of Signal Eff iciency and Background Summary of Signal Eff iciency and Background 
Estimation with SP4 MC Estimation with SP4 MC 

After applying all signal side requirementsAfter applying all signal side requirements

144631446389640896405001465001461.18E1.18E--030311291129Tag Tag 
selectionselection

cc cc 

50.9 50.9 

fbfb--11

BB00BB0 0 

190.5190.5

fbfb--11

835 835 135313538711871179.72%79.72%900900One One 
Signal Signal 
tracktrack

2233222217.09%17.09%193193p

�

n

�p

�

n

�

0022191912.31%12.31%139139llnn

� �nn

� �

BB++BB--

198.4 198.4 

fbfb--11

Signal Signal 

Eff iciencyEff iciency
# of # of 

signal signal 
eventsevents
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Background level for SP4 & PRAVDA MCBackground level for SP4 & PRAVDA MC
pnpn Mode Mode 

26.45%26.45%170617064.4%4.4%2222EEextraextra < 0.35 < 0.35 GeVGeV

28.63%28.63%6449644910.37%10.37%500500pp00 vetoveto

52.98%52.98%225282252857.27%57.27%48234823PionPion IDID

98.30%98.30%425244252496.67%96.67%84218421DOCADOCA

--4325843258--87118711

eeMarginal Marginal %%# events# eventseeMarginal Marginal %%# events# eventsGood Tag, Good Tag, 
SSQ=0, 1 TrackQ=0, 1 Track

PRAVDA MCPRAVDA MC

985.2 fb985.2 fb--11

SP4 MCSP4 MC

198.4 fb198.4 fb--11

CutsCuts

Eff iciencies for cuts related to neutrals are different
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Signal Eff iciency Comparison between SP4 & Signal Eff iciency Comparison between SP4 & 
PRAVDA MC: PRAVDA MC: pnpn

78.45%78.45%3788378853.91%53.91%193193EEextraextra < 0.35 < 0.35 GeVGeV

83.26%83.26%4828482856.64%56.64%358358pp00 vetoveto

63.15%63.15%5799579972.39%72.39%632632pionpion IDID

98.77%98.77%9183918397.00%97.00%873873DOCADOCA

--92799279--900900

eeMarginal Marginal %%# events# eventseeMarginal Marginal %%# events# eventsGood Tag, Good Tag, 
SSQ=0, 1 TrackQ=0, 1 Track

PRAVDA MCPRAVDA MCSP4 MCSP4 MCCutsCuts
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