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FIG. 1. Contributions to the B ! " Λøp! ø! decay from (a) penguin and (b) box diagrams.

the B̄ " BB̄" transitions in [18–24] can be reliably adopted, as the theoretical studies of

B(B̄ " ! !̄ K̄) [22], B(B̄0 " ! !̄ D0) and B(B! " ! p̄D(#)0) [23] relating the B̄ " BB̄"

transitions are approved to agree with the data [25, 26]. In addition, with the B! " pp̄

transition, the CP violation for B! " pp̄K#! [24] is found to be nearly 20% of the world

average [27, 28] even though it is still inconclusive experimentally due to the data errors.

The paper is organized as follows. In Sec. II, we provide the formalism, which involves the

decay amplitude and rate of B! " ! p̄νν̄ based on the form factors in the parameterizations

for the matrix elements of the B̄ " BB̄" transitions. We give our numerical results and

discussions in Sec. III. In Sec. IV, we present the conclusions.

II. FORMALISM

The e" ective Hamiltonian for the inclusive mode of b " sνℓν̄ℓ is given by [29]

H (b " sνℓν̄ℓ) =
GF#
2

αem

2πsin2θW
λtD(xt)s̄γµ(1 ! γ5)bν̄ℓγ

µ(1 ! γ5)νℓ , (1)

with λt = V #
tsVtb, xt $ m2

t/m
2
W , and νℓ = νe or νµ or ντ , where D(xt) is the top-quark loop

function [30, 31]. From Fig. 1, via the e" ective Hamiltonian in Eq. (1) the amplitude of

B! " ! p̄ νℓν̄ℓ can be factorized as

A (B! " ! p̄νℓν̄ℓ) =
GF#
2

αem

2πsin2θW
λtD(xt)%! p̄|s̄γµ(1 ! γ5)b|B! &ν̄ℓγµ(1 ! γ5)νℓ , (2)

where the explicit form of the matrix element for B! " ! p̄ depends on the parameterization,

which has been studied in three-body baryonic B̄ decays. With Lorentz invariance, the most

general forms of the B̄ " BB̄" transition form factors are given by [23]

%BB̄"|q̄"γµb|B̄&= iū(pB )[g1γµ + g2iσµνp
ν + g3pµ + g4qµ + g5(pøB ′ ! pB )µ]γ5v(pøB ′),

%BB̄"|q̄"γµγ5b|B̄&= iū(pB )[f1γµ + f2iσµνp
ν + f3pµ + f4qµ + f5(pøB ′ ! pB )µ]v(pøB ′), (3)

3

C.Q. Geng, Y.K. Hsiao.
Phys. Rev. D 85 (2012) 094019

Predict                       = (7.9 ± 1.9) x 10-7

¥ Rare decay (suppressed by the standard model)
¥ New physics potentially hiding in loops - will affect 
branching fraction
¥ Amenable to further study: angular asymmetries,
T-odd observables etc.
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¥ Predicted: (4.5 ± 0.7) x 10-6 (J. High Energy Phys.!2009, 022)
¥ Measured: 
BABAR (hadronic): <3.7 x 10-5 (Phys. Rev. D 87 (2013) 112005)
BABAR (semi-leptonic): <1.3 x 10-5 (Phys. Rev. D 82 (2010) 112002)
Belle (hadronic): <5.5 x 10-5 (Phys. Rev. D!87 (2013) 11110)

- details and motivation

BRIEF ARTICLE

THE AUTHOR

B ! " ! øp! ø!

1

Geng, & Hsiao



Lake Louise Winter Institute,  24 February 2018              Robert Seddon, McGill University /123

The BABAR experiment - PEP-II collider

PEP-II: Located at the SLAC National Accelerator Laboratory, California. Provides electrons and 
positrons for collision inside BABAR detector.

¥ High energy ring - 9.0 GeV electrons
¥ Low energy ring - 3.1 GeV positrons

¥ Collide at CoM energy 10.58 GeV  - mass 
of the Υ(4S) resonance (    quark-antiquark 
pair)

¥ Υ(4S) decays 96% to       
(           or          ) - ÒB factoryÓ.
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 ¥BABAR collected data from 1999 to 2008
¥ Produced 471 million       pairs
¥ 429 fb-1 integrated luminosity at Υ(4S) resonance
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The BABAR experiment - detector

2/23/12 Racha Cheaib, McGill University 24 

BaBar collaboration
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Analysis method - hadronic Btag reconstruction

Btag
Exclusively reconstruct from known 
hadronic decays.
Require:

¥one Btag

¥mass consistent with B meson
¥charge is opposite that of Bsig daughters

Advantages:
¥Completely separates Btag from Bsig

¥Fully determines kinematics of Bsig

¥Missing energy and all other particles 
assigned to Bsig

¥Eliminates background

Disadvantages:
¥Low efÞciency

Bsig
Everything else in the event, including 
missing energy, that isnÕt assigned to 
the Btag is assumed to come from the 
Bsig
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Υ(4S)

e+

e-

B B hadrons

Btag decays 
to hadrons
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Analysis method - Monte Carlo simulation
¥ Use Monte Carlo data and detector simulation to perform analysis.
¥ Signal Monte Carlo weighted to match theoretically-predicted phase space constraints.

Misreconstructed 
Btag, cut

¥ Discrepancy between data and MC due to incorrectly-simulated branching fractions, reconstruction 
efÞciencies.
¥ Correct for by determining combinatorial yield from data in sideband region, and correct B+B- MC 
peaking yield by comparing with data in signal region with little/no signal sensitivity.

Btag mass (GeV/c2)

BABAR
preliminary

sideband region
5.20 - 5.26 GeV/c2

signal region
5.27 - 5.29 GeV/c2
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Analysis method - extra energy
Extra energy - in theory represents energy deposits from neutral particles, in reality can be:

¥ showers from decay products,
¥ mis-assignment of B-meson daughters,
¥ real neutral particles.

Too much 
background, cut
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FIG. 1. Contributions to the B ! " ! øp! ø! decay from (a) penguin and (b) box diagrams.

the øB " B øB " transitions in [18Ð24] can be reliably adopted, as the theoretical studies of

B( øB " ! ø! øK ) [22], B( øB 0 " ! ø! D 0) and B(B ! " ! øpD(#)0) [23] relating the øB " B øB "

transitions are approved to agree with the data [25, 26]. In addition, with the B ! " pøp

transition, the CP violation for B ! " pøpK #! [24] is found to be nearly 20% of the world

average [27, 28] even though it is still inconclusive experimentally dueto the data errors.

The paper is organized as follows. In Sec. II, we provide the formalism, which involves the

decay amplitude and rate ofB ! " ! øp! ø! based on the form factors in the parameterizations

for the matrix elements of the øB " B øB " transitions. We give our numerical results and

discussions in Sec. III. In Sec. IV, we present the conclusions.

II. FORMALISM

The e" ective Hamiltonian for the inclusive mode ofb " s! ! ø! ! is given by [29]

H(b " s! ! ø! ! ) =
GF#

2

" em

2#sin2$W
%tD(xt )øs&µ(1 ! &5)bø! ! &µ(1 ! &5)! ! , (1)

with %t = V #
tsVtb, xt $ m2

t /m 2
W , and ! ! = ! e or ! µ or ! " , whereD(xt ) is the top-quark loop

function [30, 31]. From Fig. 1, via the e" ective Hamiltonian in Eq. (1) the amplitude of

B ! " ! øp! ! ø! ! can be factorized as

A(B ! " ! øp! ! ø! ! ) =
GF#

2

" em

2#sin2$W
%tD(xt )%! øp|øs&µ(1 ! &5)b|B ! &ø! ! &µ(1 ! &5)! ! , (2)

where the explicit form of the matrix element forB ! " ! øp depends on the parameterization,

which has been studied in three-body baryonicøB decays. With Lorentz invariance, the most

general forms of theøB " B øB " transition form factors are given by [23]

%B øB "|øq"&µb| øB&= i øu(pB )[g1&µ + g2i ' µ#p# + g3pµ + g4qµ + g5(pøB ! ! pB )µ ]&5v(pøB ! ),

%B øB "|øq"&µ&5b| øB&= i øu(pB )[f 1&µ + f 2i ' µ#p# + f 3pµ + f 4qµ + f 5(pøB ! ! pB )µ ]v(pøB ! ), (3)

3

C.Q. Geng, Y.K. Hsiao.
Rare                   decay
Phys. Rev. D 85 (2012) 094019

Predict                       = (7.9 ± 1.9) x 10-7
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                   branching ratio                   branching ratio

SM prediction (4.5 ± 0.7) x 10-6

Exp. upper bound 14 x 10-6

¥Rare decay (suppressed by the standard model)
¥Allows us to search for new physics/test the SM
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DOCA requirements:
DOCA = extrapolated Distance Of Closest 
Approach to interaction point (IP).

Expect: ¥ Lowest DOCA  - proton from B
¥ Middle DOCA - proton from lambda
¥ Highest DOCA - pion

Decreases signal efÞciency by ~10% but 
decreases background by ~24%.

Charge/PID requirements:
¥ Require three charged tracks consistent with 
signal decay
¥ Identify (anti)protons, remaining charged track 
must be the pion

Proton PID ~95% efÞciency, <1% mis-ID rate. 
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Analysis method - Λ reconstruction
¥ Reconstruct Λ candidates using kinematic Þt based on Λ decay vertex and event-wise beamspot 
constraint and Bsig ßight length.

Require:
¥ At least one Λ candidate per event
¥ Λ candidates must have two charged daughters
¥ Reconstructed Λ mass 1.112 < m < 1.120 GeV/c2 (PDG mass 1.116 GeV/c2)
¥ If >1 Λ candidate, choose candidate with best decay length signiÞcance

mpπ- cut
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Final results
¥ Data in signal region: 3 events
¥ Final background estimate: 2.3 ± 0.7(stat.) ± 0.6(sys.)
¥ Final signal efÞciency: (3.42 ± 0.08(stat.) ± 0.80(sys.)) x 10-4

mpπ- cut
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¥ Branching fraction calculations: central value: (0.4 ± 1.1(stat.) ± 0.6(sys.)) x 10-5

upper limit at 90% conÞdence level: 3.0 x 10-5

(compare theory: (7.9 ± 1.9) x 10-7)
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Conclusion

¥ Search for                   decay at BaBar.

¥ Rare decay - good probe to test for new physics.

¥ This analysis: Þrst ever measurement of   . Results:
BF central value: (0.4 ± 1.1(stat.) ± 0.6(sys.)) x 10-5

BF upper limit at 90% conÞdence level: 3.0 x 10-5

(Compare theory: (7.9 ± 1.9) x 10-7)

¥ No observation of signal or New Physics.

BRIEF ARTICLE

THE AUTHOR

B ! ! ! øp! ø!
hello! B !

hello!

1

BRIEF ARTICLE

THE AUTHOR

B ! ! ! øp! ø!
hello! B !

hello!

1

BABAR
preliminary



Backup slides



5.2 5.21 5.22 5.23 5.24 5.25 5.26 5.27 5.28 5.29 5.3
0

2000

4000

6000

8000

10000

12000

stackh_LTDA_RBmes_EextraCut

mES (GeV/c2)

N
um

be
r 

of
 e

ve
nt

s 
(p

er
 2

 M
eV

/c
2 )

BRIEF ARTICLE

THE AUTHOR

B ! ! ! øp! ø!
B ! ! K ! ! ø!
øB ! pøp( øK (" ) , " , #)
øB 0 ! pøpD(" )0

B(B ! ! ! øp! ø! )
" 1/m 6

B øB
B øB
B øB
B + B !

B 0 øB 0

Btag

Bsig

! øp ! ø!
p" !

bøb
µ! ø! µ

" (1 + cos$L )2

hello! B !

hello!
B + B !

B 0 øB 0

%ø%
qøq (q = u, d, s)
cøc
signal
data

1

corrected 
peaking

data

5.2 5.21 5.22 5.23 5.24 5.25 5.26 5.27 5.28 5.29 5.3
0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9
ccbar
uds
tautau
B0B0bar
BpBm
Signal

0

0.5

1

1.5

2

2.5

3

3.5

stackh_RBmes_q2Cut

N
um

be
r 

of
 e

ve
nt

s

BRIEF ARTICLE

THE AUTHOR

B ! ! ! øp! ø!
B ! ! K ! ! ø!
øB ! pøp( øK (" ) , " , #)
øB 0 ! pøpD(" )0

B(B ! ! ! øp! ø! )
" 1/m 6

B øB
B øB
B øB
B + B !

B 0 øB 0

Btag

Bsig

! øp ! ø!
p" !

bøb
µ! ø! µ

" (1 + cos$L )2

hello! B !

hello!
B + B !

B 0 øB 0

%ø%
qøq (q = u, d, s)
cøc
signal
data

1

mES (GeV/c2)

Pass

N
um

be
r 

of
 e

ve
nt

s

0

10000

20000

30000

40000

50000

60000

stackh_PIDCount_Pass
ccbar

uds

tautau

B0B0bar

BpBm

data
Signal

0

20

40

60

80

100

Pass

N
um

be
r 

of
 e

ve
nt

s

0

10000

20000

30000

40000

50000

60000

stackh_PIDCount_Pass
ccbar

uds

tautau

B0B0bar

BpBm

data
Signal

0

20

40

60

80

100

Pass

N
um

be
r 

of
 e

ve
nt

s

0

10000

20000

30000

40000

50000

60000

stackh_PIDCount_Pass
ccbar

uds

tautau

B0B0bar

BpBm

data
Signal

0

20

40

60

80

100

Pass

N
um

be
r 

of
 e

ve
nt

s

0

10000

20000

30000

40000

50000

60000

stackh_PIDCount_Pass
ccbar

uds

tautau

B0B0bar

BpBm

data
Signal

0

20

40

60

80

100

Pass

N
um

be
r 

of
 e

ve
nt

s

0

10000

20000

30000

40000

50000

60000

stackh_PIDCount_Pass
ccbar

uds

tautau

B0B0bar

BpBm

data
Signal

0

20

40

60

80

100
0 1 2 3 4 5

0

2000

4000

6000

8000

10000

12000

Signal Region Data
Sideband scaled data + Corrected MC peak

sideband-scaled 
data

BRIEF ARTICLE

THE AUTHOR

B ! ! ! øp! ø!
B ! ! K ! ! ø!
øB ! pøp( øK (" ) , " , #)
øB 0 ! pøpD(" )0

B(B ! ! ! øp! ø! )
" 1/m 6

B øB
B øB
B øB
B + B !

B 0 øB 0

Btag

Bsig

! øp ! ø!
p" !

bøb
µ! ø! µ

" (1 + cos$L )2

hello! B !

hello!
B + B !

B 0 øB 0

%ø%
qøq (q = u, d, s)
cøc
signal
data

1

0 0.5 1 1.5 2 2.5 3 3.5 4 4.5 5
0

2000

4000

6000

8000

10000

12000

Signal Region Data
Sideband scaled data + Corrected MC peak

0 0.5 1 1.5 2 2.5 3 3.5 4 4.5 5
0

2000

4000

6000

8000

10000

12000

14000

N
um

be
r o

f e
ve

nt
s

stackhEMC_EextraPurityContLHCut_Less05Clus_sig

0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

Eextra (GeV)

N
um

be
r 

of
 e

ve
nt

s 
(p

er
 0

.0
5 

G
eV

)

Eextra (GeV)

N
um

be
r 

of
 e

ve
nt

s 
(p

er
 0

.0
5 

G
eV

)

BRIEF ARTICLE

THE AUTHOR

B ! ! ! øp! ø!
B ! ! K ! ! ø!
øB ! pøp( øK (" ) , " , #)
øB 0 ! pøpD(" )0

B(B ! ! ! øp! ø! )
" 1/m 6

B øB
B øB
B øB
B + B !

B 0 øB 0

Btag

Bsig

! øp ! ø!
p" !

bøb
µ! ø! µ

" (1 + cos$L )2

hello! B !

hello!
B + B !

B 0 øB 0

%ø%
qøq (q = u, d, s)
cøc
signal
data

1

Pass

N
um

be
r 

of
 e

ve
nt

s

0

10000

20000

30000

40000

50000

60000

stackh_PIDCount_Pass
ccbar

uds

tautau

B0B0bar

BpBm

data
Signal

0

20

40

60

80

100

Pass

N
um

be
r 

of
 e

ve
nt

s

0

10000

20000

30000

40000

50000

60000

stackh_PIDCount_Pass
ccbar

uds

tautau

B0B0bar

BpBm

data
Signal

0

20

40

60

80

100

Pass

N
um

be
r 

of
 e

ve
nt

s

0

10000

20000

30000

40000

50000

60000

stackh_PIDCount_Pass
ccbar

uds

tautau

B0B0bar

BpBm

data
Signal

0

20

40

60

80

100

Pass

N
um

be
r 

of
 e

ve
nt

s

0

10000

20000

30000

40000

50000

60000

stackh_PIDCount_Pass
ccbar

uds

tautau

B0B0bar

BpBm

data
Signal

0

20

40

60

80

100

Pass

N
um

be
r 

of
 e

ve
nt

s

0

10000

20000

30000

40000

50000

60000

stackh_PIDCount_Pass
ccbar

uds

tautau

B0B0bar

BpBm

data
Signal

0

20

40

60

80

100

MC

peaking            MC

data

5.2 5.21 5.22 5.23 5.24 5.25 5.26 5.27 5.28 5.29 5.3
0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9
ccbar
uds
tautau
B0B0bar
BpBm
Signal

0

0.5

1

1.5

2

2.5

3

3.5

stackh_RBmes_q2Cut

N
um

be
r 

of
 e

ve
nt

s

BRIEF ARTICLE

THE AUTHOR

B ! ! ! øp! ø!
B ! ! K ! ! ø!
øB ! pøp( øK (" ) , " , #)
øB 0 ! pøpD(" )0

B(B ! ! ! øp! ø! )
" 1/m 6

B øB
B øB
B øB
B + B !

B 0 øB 0

Btag

Bsig

! øp ! ø!
p" !

bøb
µ! ø! µ

" (1 + cos$L )2

hello! B !

hello!
B + B !

B 0 øB 0

%ø%
qøq (q = u, d, s)
cøc
signal
data

1

mES (GeV/c2)

0 1 2 3 4 5
0

2000

4000

6000

8000

10000

12000

Signal Region Data
Sideband scaled data + Corrected MC peak

sideband-scaled 
data

BRIEF ARTICLE

THE AUTHOR

B ! ! ! øp! ø!
B ! ! K ! ! ø!
øB ! pøp( øK (" ) , " , #)
øB 0 ! pøpD(" )0

B(B ! ! ! øp! ø! )
" 1/m 6

B øB
B øB
B øB
B + B !

B 0 øB 0

Btag

Bsig

! øp ! ø!
p" !

bøb
µ! ø! µ

" (1 + cos$L )2

hello! B !

hello!
B + B !

B 0 øB 0

%ø%
qøq (q = u, d, s)
cøc
signal
data

1

Pass

N
um

be
r 

of
 e

ve
nt

s

0

10000

20000

30000

40000

50000

60000

stackh_PIDCount_Pass
ccbar

uds

tautau

B0B0bar

BpBm

data
Signal

0

20

40

60

80

100

Pass

N
um

be
r 

of
 e

ve
nt

s

0

10000

20000

30000

40000

50000

60000

stackh_PIDCount_Pass
ccbar

uds

tautau

B0B0bar

BpBm

data
Signal

0

20

40

60

80

100

Pass

N
um

be
r 

of
 e

ve
nt

s

0

10000

20000

30000

40000

50000

60000

stackh_PIDCount_Pass
ccbar

uds

tautau

B0B0bar

BpBm

data
Signal

0

20

40

60

80

100

Pass

N
um

be
r 

of
 e

ve
nt

s

0

10000

20000

30000

40000

50000

60000

stackh_PIDCount_Pass
ccbar

uds

tautau

B0B0bar

BpBm

data
Signal

0

20

40

60

80

100

Pass

N
um

be
r 

of
 e

ve
nt

s

0

10000

20000

30000

40000

50000

60000

stackh_PIDCount_Pass
ccbar

uds

tautau

B0B0bar

BpBm

data
Signal

0

20

40

60

80

100

MC

peaking            MC

data

5.2 5.21 5.22 5.23 5.24 5.25 5.26 5.27 5.28 5.29 5.3
0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9
ccbar
uds
tautau
B0B0bar
BpBm
Signal

0

0.5

1

1.5

2

2.5

3

3.5

stackh_RBmes_q2Cut

N
um

be
r 

of
 e

ve
nt

s

BRIEF ARTICLE

THE AUTHOR

B ! ! ! øp! ø!
B ! ! K ! ! ø!
øB ! pøp( øK (" ) , " , #)
øB 0 ! pøpD(" )0

B(B ! ! ! øp! ø! )
" 1/m 6

B øB
B øB
B øB
B + B !

B 0 øB 0

Btag

Bsig

! øp ! ø!
p" !

bøb
µ! ø! µ

" (1 + cos$L )2

hello! B !

hello!
B + B !

B 0 øB 0

%ø%
qøq (q = u, d, s)
cøc
signal
data

1

mES (GeV/c2)

0 1 2 3 4 5
0

2000

4000

6000

8000

10000

12000

Signal Region Data
Sideband scaled data + Corrected MC peak

sideband-scaled 
data

MC

BRIEF ARTICLE

THE AUTHOR

B ! ! ! øp! ø!
B ! ! K ! ! ø!
øB ! pøp( øK (" ) , " , #)
øB 0 ! pøpD(" )0

B(B ! ! ! øp! ø! )
" 1/m 6

B øB
B øB
B øB
B + B !

B 0 øB 0

Btag

Bsig

! øp ! ø!
p" !

bøb
µ! ø! µ

" (1 + cos$L )2

hello! B !

hello!
B + B !

B 0 øB 0

%ø%
qøq (q = u, d, s)
cøc
signal
data

1

Analysis method - MC/data agreement
Data and background MC do not agree due to incorrectly simulated branching fractions and 
reconstruction efÞciencies. Correct for by:

¥ extrapolating data in mES sideband region into mES signal region → combinatorial background 
in mES signal region, and
¥ scale up B+B- MC to account for any remaining discrepancy using straightforward multiplicative 
factor to normalise to peaking data → peaking background in mES signal region.  Apply same 
correction to signal MC.

RBmES at intermediate stage of signal selection

sideband region
5.20 - 5.26 GeV/c2

signal region
5.27 - 5.29 GeV/c2

Result when applied to Eextra

0 0.5 1 1.5 2 2.5 3 3.5 4 4.5 5
0

2000

4000

6000

8000

10000

12000

14000

stackhEMC_EextraPurityContLHCut_Less05Clus_sig

Eextra (GeV)

N
um

be
r 

of
 e

ve
nt

s 
(p

er
 0

.0
5 

G
eV

)

BRIEF ARTICLE

THE AUTHOR

B ! ! ! øp! ø!
B ! ! K ! ! ø!
øB ! pøp( øK (" ) , " , #)
øB 0 ! pøpD(" )0

B(B ! ! ! øp! ø! )
" 1/m 6

B øB
B øB
B øB
B + B !

B 0 øB 0

Btag

Bsig

! øp ! ø!
p" !

bøb
µ! ø! µ

" (1 + cos$L )2

hello! B !

hello!
B + B !

B 0 øB 0

%ø%
qøq (q = u, d, s)
cøc
signal
data

1

corrected 
peaking

data

5.2 5.21 5.22 5.23 5.24 5.25 5.26 5.27 5.28 5.29 5.3
0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9
ccbar
uds
tautau
B0B0bar
BpBm
Signal

0

0.5

1

1.5

2

2.5

3

3.5

stackh_RBmes_q2Cut

N
um

be
r 

of
 e

ve
nt

s

BRIEF ARTICLE

THE AUTHOR

B ! ! ! øp! ø!
B ! ! K ! ! ø!
øB ! pøp( øK (" ) , " , #)
øB 0 ! pøpD(" )0

B(B ! ! ! øp! ø! )
" 1/m 6

B øB
B øB
B øB
B + B !

B 0 øB 0

Btag

Bsig

! øp ! ø!
p" !

bøb
µ! ø! µ

" (1 + cos$L )2

hello! B !

hello!
B + B !

B 0 øB 0

%ø%
qøq (q = u, d, s)
cøc
signal
data

1

mES (GeV/c2)

Pass

N
um

be
r 

of
 e

ve
nt

s

0

10000

20000

30000

40000

50000

60000

stackh_PIDCount_Pass
ccbar

uds

tautau

B0B0bar

BpBm

data
Signal

0

20

40

60

80

100

Pass

N
um

be
r 

of
 e

ve
nt

s

0

10000

20000

30000

40000

50000

60000

stackh_PIDCount_Pass
ccbar

uds

tautau

B0B0bar

BpBm

data
Signal

0

20

40

60

80

100

Pass

N
um

be
r 

of
 e

ve
nt

s

0

10000

20000

30000

40000

50000

60000

stackh_PIDCount_Pass
ccbar

uds

tautau

B0B0bar

BpBm

data
Signal

0

20

40

60

80

100

Pass

N
um

be
r 

of
 e

ve
nt

s

0

10000

20000

30000

40000

50000

60000

stackh_PIDCount_Pass
ccbar

uds

tautau

B0B0bar

BpBm

data
Signal

0

20

40

60

80

100

Pass

N
um

be
r 

of
 e

ve
nt

s

0

10000

20000

30000

40000

50000

60000

stackh_PIDCount_Pass
ccbar

uds

tautau

B0B0bar

BpBm

data
Signal

0

20

40

60

80

100
0 1 2 3 4 5

0

2000

4000

6000

8000

10000

12000

Signal Region Data
Sideband scaled data + Corrected MC peak

sideband-scaled 
data

BRIEF ARTICLE

THE AUTHOR

B ! ! ! øp! ø!
B ! ! K ! ! ø!
øB ! pøp( øK (" ) , " , #)
øB 0 ! pøpD(" )0

B(B ! ! ! øp! ø! )
" 1/m 6

B øB
B øB
B øB
B + B !

B 0 øB 0

Btag

Bsig

! øp ! ø!
p" !

bøb
µ! ø! µ

" (1 + cos$L )2

hello! B !

hello!
B + B !

B 0 øB 0

%ø%
qøq (q = u, d, s)
cøc
signal
data

1

BRIEF ARTICLE

THE AUTHOR

B ! ! ! øp! ø!
B ! ! K ! ! ø!
øB ! pøp( øK (" ) , " , #)
øB 0 ! pøpD(" )0

B(B ! ! ! øp! ø! )
" 1/m 6

B øB
B øB
B øB
B + B !

B 0 øB 0

Btag

Bsig

! øp ! ø!
p" !

bøb
µ! ø! µ

" (1 + cos$L )2

hello! B !

hello!
B + B !

B 0 øB 0

%ø%
qøq (q = u, d, s)
cøc
signal
data

1

Pass

N
um

be
r 

of
 e

ve
nt

s

0

10000

20000

30000

40000

50000

60000

stackh_PIDCount_Pass
ccbar

uds

tautau

B0B0bar

BpBm

data
Signal

0

20

40

60

80

100

Pass

N
um

be
r 

of
 e

ve
nt

s

0

10000

20000

30000

40000

50000

60000

stackh_PIDCount_Pass
ccbar

uds

tautau

B0B0bar

BpBm

data
Signal

0

20

40

60

80

100

Pass

N
um

be
r 

of
 e

ve
nt

s

0

10000

20000

30000

40000

50000

60000

stackh_PIDCount_Pass
ccbar

uds

tautau

B0B0bar

BpBm

data
Signal

0

20

40

60

80

100

Pass

N
um

be
r 

of
 e

ve
nt

s

0

10000

20000

30000

40000

50000

60000

stackh_PIDCount_Pass
ccbar

uds

tautau

B0B0bar

BpBm

data
Signal

0

20

40

60

80

100

Pass

N
um

be
r 

of
 e

ve
nt

s

0

10000

20000

30000

40000

50000

60000

stackh_PIDCount_Pass
ccbar

uds

tautau

B0B0bar

BpBm

data
Signal

0

20

40

60

80

100

MC

peaking background

data

0 1 2 3 4 5
0

2000

4000

6000

8000

10000

12000

Signal Region Data
Sideband scaled data + Corrected MC peak

combinatorial 
background

MC

BRIEF ARTICLE

THE AUTHOR

B ! ! ! øp! ø!
B ! ! K ! ! ø!
øB ! pøp( øK (" ) , " , #)
øB 0 ! pøpD(" )0

B(B ! ! ! øp! ø! )
" 1/m 6

B øB
B øB
B øB
B + B !

B 0 øB 0

Btag

Bsig

! øp ! ø!
p" !

bøb
µ! ø! µ

" (1 + cos$L )2

hello! B !

hello!
B + B !

B 0 øB 0

%ø%
qøq (q = u, d, s)
cøc
signal
data

1

BABAR
preliminary

BABAR
preliminary

BABAR
preliminary


