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B2EtapKs + Bs2Kspipi + B2Kpipi0 + Bs2KsKs joint 
meeting



Fit to get acceptance shape
ftanh(t, ⃗p)[RooBDecay( . . . ,1.0,1.0,0.0,0.0,...) ⊗ G(0,0.05)]

e−Γt [cosh ( ΔΓt
2 ) + Af sinh ( ΔΓt

2 )]analytical form  

with tanh

p0[1 + p1tanh(p2(t − p3)) + p4tanh(p5(t − p6) + p7(t − p6)2 + p8(t − p6)3)] p0[1 + p1tanh(p2(t − p3)) + p4tanh(p5(t − p6) + p7(t − p11)2 + p8(t − p12)3)]

t<p10

t>p10

p0 [[1 + p1tanh(p2(p10 − p3)) + p4tanh(p5(p10 − p6) + p7(p10 − p6)2 + p8(p10 − p6)3)][1 + p9(t − p2
10)]]

p0 [[1 + p1tanh(p2(p10 − p3)) + p4tanh(p5(p10 − p6) + p7(p10 − p11)2 + p8(p10 − p12)3)][1 + p9(t − p2
10)]]



Fit to (TM) Signal MC to get decay-time acceptance

1g DD

1g LL
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And 2g’s ? Bug in decfile giving a non-zero CP asymmetry for 
NoCPV MC

2g DD 2g LL

Plots show the CP asymmetry of NoCPV (Sig) MC in function of decay-time

Ready MR to correct problem in buggy decfile



Fit to test Signal Model
ϵMC(t)[RooBDecay( . . . , fcosh, fsinh, fcos, fsin, . . . ) ⊗ G(0,0.05)]

fcosh = δq,1(1 − ω + ω̄) + δq,−1(1 + ω − ω̄)

fsinh = − D[δq,1(1 − ω + ω̄) + δq,−1(1 + ω − ω̄)] fsin = − S[δq,1(1 − ω − ω̄) − δq,−1(1 − ω − ω̄)]

fcos = − C[δq,1(1 − ω − ω̄) − δq,−1(1 − ω − ω̄)]

q = + 1(−1) for B0_TRUEID = 511(−511)

ω = 0 = ω̄

fixed from 

previous fit



Fit to (TM) Signal MC with complete model

1g DD 1g LL • CovMatrix Quality: 3 
• Fit status: 0 
• Edm: 

∈ [10−8,10−5]C = − 0.029 ± 0.03 S = 0.003 ± 0.02 C = + 0.06 ± 0.03 S = 0.009 ± 0.02
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C and S not 
compatible 
with 0 for 2g’s

Acceptance 
gets affected 
by decfile issue



Fit to (TM) Signal MC with CPV to get decay-time acceptance

1g DD

1g LL
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Comparison of acceptance shapes for 1g’s from NoCVP to CPV MC

1g DD

1g LL
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CPV values: comparison between generation and fit

Δmd = 0.5065 ΔΓ
Γ

= 0
q
p

= 1 arg ( q
p ) = + 0.681553212

|Af | = 0.951189731 arg(Af) = 0 | Āf | = 1 arg(Āf) = 0

λf =
q
p

Āf

Af
=

q
p

ei⋅arg(q/p) | Āf |ei⋅arg(Āf ) ⋅
1
Af

e−i⋅Af =
ei⋅arg(q/p)

|Af |

|λf | =
1

|Af |

arg(λf) = arg(q/p)

Sf =
2Im(λf)

1 + |λf |
2 =

2 ⋅ |λf | ⋅ sin(arg(λf))

1 + |λf |
2 = 0.01188 Cf =

1 − |λf |
2

1 + |λf |
2 = − 0.04999

Df =
2Re(λf)

1 + |λf |
2 =

2 ⋅ |λf | ⋅ cos(arg(λf))

1 + |λf |
2 = 0.99867

“CP violating parameters set to 2020 HFLAV averages”



Sf = 0.01188 Cf = − 0.04999 Df = 0.99867

Fit to (TM) Signal MC with CPV to test Signal model

1g DD 1g LL

S = 0.24 ± 0.02 C = − 0.60 ± 0.02 D = − 0.48 ± 1
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CPV

S = 0.39 ± 0.03 C = − 0.41 ± 0.03 D = − 0.48 ± 1
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Sf = 0.01188 Cf = − 0.04999 Df = 0.99867

Fit to (TM) Signal MC with CPV using another code

1g DD

1g LL

S = − 0.68 ± 0.12 C = − 0.27 ± 0.01 D = − 0.49 ± 0.49

S = − 0.68 ± 0.12 C = − 0.27 ± 0.01 D = − 0.49 ± 0.49

2g LL S = − 0.68 ± 0.12 C = − 0.27 ± 0.02 D = − 0.49 ± 0.49

2g DD S = − 0.68 ± 0.12 C = − 0.27 ± 0.02 D = − 0.49 ± 0.49

HFLAV 2021 results



What about 2g’s ?



Fit to (TM) Signal MC with CPV to get decay-time acceptance

2g DD

2g LL
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Comparison of acceptance shapes for 2g’s from NoCVP to CPV MC

2g DD

2g LL
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Let’s go on with 
Flavour Tagging 

calibration



Calibration curves for 1g DD simulation



Calibration curves for 1g LL simulation



Calibration curves for 1g DD data



Calibration curves for 1g LL data



Taggers performances

1g DD simulation

1g LL simulation

1g DD data

1g LL data



Backup



Run 2



Simultaneous fit to mass - decay time

Preliminary one to set and test machinery

• No tagging info is included (neither data or bkg 
components) 

• Not a CP fit as fcosh, fsinh, fcos and fsin are fixed 
respectively to 1.0, 1.0, 0.0, 0.0



Simultaneous (mass, decay time) fit to Run2 data with No 
Tagging and No CPV observables

1g DD
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Good quality fit



Simultaneous (mass, decay time) fit to Run2 data with No 
Tagging and No CPV observables

1g LL

Good quality fit
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Run 3 (2025)



Preliminary 2025 sample  mass fit with XGBoost selectionB0
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2D (XGBoost, PT)  scan for 2025 dataS
B
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PT cut after PT cut beforePT(γ) > 650 MeV/c2



2D (XGBoost, PT)  scan for 2025 dataS

S + B
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XGB > + 0.4



Run 3 (2026)



First preliminary look to 2026 data  massB0

XGBoost > 0.5

Used XGBoost method trained 
with 2025 data and Sig MC as 
no 2026 simulation available 

yet



Preliminary 2026 data  mass fit and comparison to 2025 oneB0
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1g DD
2026

2025

N(Sig) = 4 779 ± 106 

N(Comb)= 11 132± 132

(Data) = 24.7 ± 0.7σ

(MC) = 19.5 ± 0.5σ

N(Sig) = 9 933 ± 153

N(Comb)= 24 559 ± 195

(Data) = 24.2 ± 0.5σ

XGB > +0.4 & PT(γ) > 650 MeV/c2



Extra



Decay-time acceptances for 2g’s final states
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Bkg MCs decay-time distributions from KDE templates
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