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Generating the 
PseudoData

Current  taupair samples:
● Nominal    ➡ Full MC Statistics (1455.05   fb-1)
● Templates ➡ 750M Events (  704.57   fb-1)

Data ➡ 361.924 fb-1 

Tau Mass Analysis | Raimundo Hoppe, 12.03.2025

All Taupair Samples end with the almost the same number of 
events in the root files 
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Template in 
MVA

Tau Mass Analysis | Raimundo Hoppe, 02.05.2024

➡ 160 KeV Bins | No Smoothing
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Template in 
MVA

Tau Mass Analysis | Raimundo Hoppe, 02.05.2024

➡ 160 KeV Bins 
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Template in 
MVA

Tau Mass Analysis | Raimundo Hoppe, 02.05.2024

➡ 80 KeV Bins 
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Template in 
MVA

Tau Mass Analysis | Raimundo Hoppe, 02.05.2024

➡ 40 KeV Bins 
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Template in 
MVA

Tau Mass Analysis | Raimundo Hoppe, 02.05.2024

➡ 20 KeV Bins 
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Template Fitting

Nominal

-100 KeV

Tau Mass Analysis | Raimundo Hoppe, 02.05.2024

PreFit PostFit

➡ 20 KeV Bins 
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Template Fitting with smoothed distributions 

Tau Mass Analysis | Raimundo Hoppe, 02.05.2024

➡ 20 KeV Bins 
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Template Fitting

Nominal

-100 KeV

Tau Mass Analysis | Raimundo Hoppe, 02.05.2024

PreFit PostFit

➡ 40 KeV Bins 
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Template Fitting with smoothed distributions 

Tau Mass Analysis | Raimundo Hoppe, 02.05.2024

➡ 40 KeV Bins 
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Backup

Tau Mass Analysis | Raimundo Hoppe, 12.03.2025
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Template Slide

Tau Mass Analysis | Raimundo Hoppe, 02.05.2024
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Template Fitting

template_df[Template]["Mmin"] = df["taupair"]["Mmin"]

+(n*0.000_05+0.000_001*np.random.Normal(0, 1, size=len(template_df[Template])))

Generate Templates from the Full Nominal taupair sample

N* 50 KeV +/- 2 KeV

To Test:
Template Fitting with:

● Full MC Statistics (1455.05   fb-1)
● 250M Events (  234.69   fb-1)
● 750M Events (  704.57   fb-1)

Templates Generated for ±50, ±100, ±150 [KeV]

Data ➡ 361.924 fb-1 

Tau Mass Analysis | Raimundo Hoppe, 12.03.2025
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Selection Definitions
2023 Belle II Tau mass selection (a.k.a. Cut Based)

MVA Training Selection

Tau Mass Analysis | Raimundo Hoppe, 12.03.2025
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Template Slide

●

Tau Mass Analysis | Raimundo Hoppe, 02.05.2024
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1-prong 
Number of 

photons

Navid’s Raimundo’s
Variable Distributions ➡ Training Sample Cuts

Tau Mass Analysis | Raimundo Hoppe, 13.12.2024
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Template Slide

First Second

Tau Mass Analysis | Raimundo Hoppe, 02.05.2024
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Template Slide

● After correcting a

Tau Mass Analysis | Raimundo Hoppe, 02.05.2024



DESY. Page 21

Mass peak Fit PDF Selection Systematic
Skewed student T Bifurcated Gaussian

● Put the mass fits and explain 
how the error is calculated

Tau Mass Analysis | Raimundo Hoppe, 02.05.2024
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Template Slide
First Second Second

Tau Mass Analysis | Raimundo Hoppe, 02.05.2024
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Template Slide
First Second

A

B

Tau Mass Analysis | Raimundo Hoppe, 02.05.2024
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Template Slide

Data

MC

● Template

Tau Mass Analysis | Raimundo Hoppe, 02.05.2024
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Template Slide
Cos(θ) Momentum

● Template
Data

MC

Tau Mass Analysis | Raimundo Hoppe, 02.05.2024
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Template Slide

A

Central

B

Backward Forward

| Momentum Scale Factors | Raimundo Hoppe, 16.01.2024
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3-prong 
leading pt

Backward

| Momentum Scale Factors | Raimundo Hoppe, 16.01.2024

Backward Backward



DESY. Page 28

3-prong leading pt

Before

| Momentum Scale Factors | Raimundo Hoppe, 16.01.2024

After +3* Reweight Error

2D Reweighting
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Normal Fitting

PDG τ Mass:  1776.930+/-0.090 [MeV]

➡ 250M Events

● Scalar correction: 621.32 +/- 38.11 [KeV]

-150 KeV -100 KeV -50 KeV Nominal +50 KeV +100 KeV +150 KeV

Uncorrected [KeV]

Tau Mass Analysis | Raimundo Hoppe, 20.02.2025
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Template Fitting

PDG τ Mass:  1776.930+/-0.090 [MeV]

250M Events 750M Events Full MC (~1550M Events)

Tau Mass Analysis | Raimundo Hoppe, 12.03.2025

➡ Cut Based 
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Template in 
MVA

Tau Mass Analysis | Raimundo Hoppe, 02.05.2024

➡ 20 KeV Bins
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Normal Fitting

PDG τ Mass:  1776.930+/-0.090 [MeV]

➡ 250M Events
-100 KeV -50 KeV Nominal +50 KeV +100 KeV

Uncorrected [KeV]

➡ Scaled to Data

➡ 750M Events

➡ Full MC

Average χ2=

Average χ2= 

Average χ2= 

Average χ2= 

Tau Mass Analysis | Raimundo Hoppe, 12.03.2025

➡ MVA - Simple Model

-100 KeV -50 KeV Nominal +50 KeV +100 KeV

Uncorrected [KeV]

-100 KeV -50 KeV Nominal +50 KeV +100 KeV

Uncorrected [KeV]

-100 KeV -50 KeV Nominal +50 KeV +100 KeV

Uncorrected [KeV]
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Template Fitting

Nominal

-100 KeV

Tau Mass Analysis | Raimundo Hoppe, 02.05.2024

PreFit PostFit


