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𝐂𝐨𝐧𝐭𝐞𝐧𝐭𝐬

• Belle II result

• Add photonMVA cut 

• CS cut 

• Linearity Test

• Control channel

• Next to do
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Event 𝐒𝐞𝐥𝐞𝐜𝐭𝐢𝐨𝐧

• 𝑩𝟎

• 5.25 < 𝑀𝑏𝑐 < 5.289 GeV/c2

• -0.3 GeV < ∆𝐸 < 0.15 GeV

• treefit

• 𝑩𝟎 → 𝑲+𝑲−𝝅𝟎
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• 𝝅𝟎 → 𝜸𝜸

• StdPi0 (eff50_May2020)

• 0.105 < InvM <0.150 GeV/c2

• kFit

• pi0_MassChi2 < 6

• pi0_daughterAngle < 0.4

• |pi0_cosHelicityAngleMomentum| < 0.93

• 𝜸
• StdPhoton (eff50_May2020)

• ClusterNHits > 1.5
• 0.2967 < ClusterTheta < 2.6180
• Cluster E in different area:

• 𝐸𝛾 in forward endcap > 0.025 GeV

• 𝐸𝛾 in barrel > 0.025 GeV

• 𝐸𝛾 in backforward endcap > 0.04 GeV

• ClusterTiming < 200 ns

• 𝑲±

• ℒ(𝐾/𝜋) > 0.52

• 𝐓𝐫𝐚𝐜𝐤𝐬

• dr < 0.2 cm & dz < 5 cm

• thetaInCDCAcceptance

• nTracks > 2

• Charm Veto

• 1.846 < 𝑴𝑲±𝝅∓ < 1.884 GeV/𝑐2



PhotonMVA

• 𝑩𝟎 → 𝑲+𝑲−𝝅𝟎 (𝝅𝟎 → 𝜸𝜸)
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• beamBackgroundSuppressionScore > 0.4 

• fakePhotonSuppressionScore

• Figuer of Merit (FOM)

=  
𝑁𝑆

𝑁𝑆+𝐵

• 𝑁𝑆 : signal events estimated by 

assuming the branching ratio to be
ℬ 𝐵0 → 𝐾+𝐾−𝜋0 = 2.17 × 10−6
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• beamBackgroundSuppressionScore

• fakePhotonSuppressionScore > 0.5

• Figuer of Merit (FOM)

=  
𝑁𝑆

𝑁𝑆+𝐵

• 𝑁𝑆 : signal events estimated by 

assuming the branching ratio to be
ℬ 𝐵0 → 𝐾+𝐾−𝜋0 = 2.17 × 10−6
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• 𝝅𝟎 → 𝜸𝜸

• StdPi0 (eff50_May2020)

• 0.105 < InvM <0.150 GeV/c2

• kFit

• pi0_MassChi2 < 6

• pi0_daughterAngle < 0.4

• |pi0_cosHelicityAngleMomentum| < 0.93

• 𝜸
• StdPhoton (eff50_May2020)

• ClusterNHits > 1.5
• 0.2967 < ClusterTheta < 2.6180
• Cluster E in different area:

• 𝐸𝛾 in forward endcap > 0.025 GeV

• 𝐸𝛾 in barrel > 0.025 GeV

• 𝐸𝛾 in backforward endcap > 0.04 GeV

• ClusterTiming < 200 ns
• beamBackgroundSuppressionScore > 0.4
• fakePhotonSuppressionScore > 0.5

• 𝑲±

• ℒ(𝐾/𝜋) > 0.52

• 𝐓𝐫𝐚𝐜𝐤𝐬

• dr < 0.2 cm & dz < 5 cm

• thetaInCDCAcceptance

• nTracks > 2

• Charm Veto

• 1.846 < 𝑴𝑲±𝝅∓ < 1.884 GeV/𝑐2

• 𝜀 = 29.34% SCF = 4.32%
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Search for optimal CS cut

After applying basic selection cut

𝜀 = 29.34 % , 𝑆𝐶𝐹 = 4.34 %

After continuum suppression ( C > 0.6) (FBDT)

𝜀 = 26.51% , 𝑆𝐶𝐹 = 3.84%

reject 94.73% continuum background 

preserve 90.35% signal events

• Last Talk

• Try CS cut and perform 2D Fit

( CS = 0.96, 0.97, 0.98, 0.986 )

• Analysis Strategy

• tight requirement on 𝑀𝑏𝑐

• 2D Fit on ∆𝐸 & transformed CS output 𝐶’

• This Talk

• Try CS cut and perform 2D Fit

( From 0.60 to 0.99 with a step of 0.01 )



PDF used to model each event category

(Peaking Background : 𝐵 → 𝐾𝜋𝜋)
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Correlation in different CS cut

𝒫 = 𝒫(𝛥𝐸) 𝒫(𝐶’)

C’ = log(
𝐶𝑆 − 𝐶𝑆𝑚𝑖𝑛

1 − 𝐶𝑆
)
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Search for optimal CS cut
Bootstrap (500 samples for each CS requirement)

Error bars : statistical standard deviation of the datasets

Significance - CS

Significance : 2 ∗ (𝑁𝐿𝐿 − 𝑁𝐿𝐿𝑚𝑖𝑛)

CS > 0.95

𝜀 = 18.68% , 𝑆𝐶𝐹 = 3.03%

Floated Parameters : Yields of each component

reject 99.62% continuum background 

preserve 63.67% signal events
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Fitter Validation based on bootstrap
Bootstrap (500 samples)

CS > 0.95
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Fitter Validation based on bootstrap
CS > 0.95

Projection plots of 2D fit obtained using one of the bootstrap samples 

• Fit Range 

• ∆𝐸 [-0.25,0.15] GeV

• C’  [-6, 8]

• Projection Plot

• |∆𝐸| < 0.05 GeV, and 

• C’ > 2
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Linearity Test
CS > 0.95 Expected signal yield : 153

( From 60 to 260, with a step of 20)

Error bars : statistical standard deviation of the datasets
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Control Channel

The selection criteria for 𝐵+ → ഥ𝐷0(→ 𝐾+𝜋−𝜋0)𝜋+𝑩+ → ഥ𝑫𝟎(→ 𝑲+𝝅−𝝅𝟎)𝝅+

• To extract calibration parameter (shift and 

scale factor)

• To assess possible differences in the CS 

efficiency between data and MC
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Control Channel

𝑩+ → ഥ𝑫𝟎(→ 𝑲+𝝅−𝝅𝟎)𝝅+
PDF used to model each event category
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Control Channel

𝑩+ → ഥ𝑫𝟎(→ 𝑲+𝝅−𝝅𝟎)𝝅+

Fitting result of generic MC sample
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Next to do

• Extract calibartion parameters 

• CS efficiency correction

• Systematic uncertainties

• ......
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Thanks for your attention!



Back up
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182023-11-14 𝐵0 → 𝐾+𝐾−𝜋0



photonMVA
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https://confluence.desy.de/display/BI/Neutrals+Performance

https://confluence.desy.de/display/BI/Neutrals+Performance


PDFs
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PDFs
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PDFs
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Different CS cut
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Different CS cut
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Linearity Test
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Error bars : Uncertainty on the pull mean



Linearity Test
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Linearity Test
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Linearity Test
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Linearity Test
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