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Component analysis & signal identification with 

customizable classification and matching algorithm.

• History: more than 10 years
First use – BESIII(𝜏 − charm factory)
Later – extended substantially for Belle II

• Developed with C++, ROOT, LaTeX
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• https://arxiv.org/abs/2001.04016

• https://github.com/buaazhouxingyu/topoana/blob/master/share/user_guide_v5.
1.1.pdf (similar but more detailed description than arxiv)

• https://software.belle2.org/light-2212-
foldex/sphinx/online_book/analysis/topoana.html?highlight=topoana

https://arxiv.org/abs/2001.04016
https://github.com/buaazhouxingyu/topoana/blob/master/share/user_guide_v5.1.1.pdf
https://github.com/buaazhouxingyu/topoana/blob/master/share/user_guide_v5.1.1.pdf
https://software.belle2.org/light-2212-foldex/sphinx/online_book/analysis/topoana.html?highlight=topoana
https://software.belle2.org/light-2212-foldex/sphinx/online_book/analysis/topoana.html?highlight=topoana
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• Package

Folders: “include”, “src”, “bin”, “share”, “examples”,  and “utilities” 

Files: “LICENSE”, “README.md”, “Configure”, “Makefile”, and “Setup”

• Inputs

Same



Basics of TopoAna
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• Installation

1. Set up basf2(or ROOT)

2. git clone ssh://git@stash.desy.de:7999/~zhouxy/topoana.git topoana

3. cd topoana && ./Configure

4. make

5. ./Setup Belle_II

(./Setup Belle,BESIII)

• Execution 

topoana.exe $cardFileName



Basics of TopoAna
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• Output

.txt, .tex, .pdf, .root



Component analysis



Component analysis
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• Features

It is developed mainly for background analysis

1. over decay initial-final states;

2. with specified particles to check their decay branches, production branches, 

mothers, cascade decay branches, and decay final states; 

3. with specified inclusive decay branches to examine their exclusive components; 

4. with specified intermediate-resonance-allowed (IRA) decay branches to 

investigate their inner structures



Component analysis
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• Decay trees

• Decay initial-final states

• Decay branches of particles

• Production branches of particles

• Mothers of particles

• Cascade decay branches of particles

• Decay final states of particles

• Inclusive decay branches

• Intermediate-resonance-allowed decay branches

• Essential topology tags



Component analysis
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• Decay trees



Component analysis
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• Decay initial-final states



Component analysis
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• Decay branches of particles



Component analysis
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• Production branches of particles



Component analysis
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• Mothers of particles



Component analysis
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• Cascade decay branches of particles



Component analysis
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• Decay final states of particles



Component analysis
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• Inclusive decay branches



Component analysis
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• Intermediate-resonance-allowed decay branches

𝐷∗+ → 𝜋0𝜋+𝜋+𝐾−

𝐽/Ψ → 𝜋0𝜋+𝜋−



Component analysis
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• Essential topology tags



Signal identification



Signal identification
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• Help us identify the “signals” we desire directly, quickly, and easily

• Following 8 kinds of signals can be identified

1. Decay trees

2. Decay initial-final states

3. Particles

4. (regular) Decay branches

5. Cascade decay branches

6. Inclusive decay branches

7. Inclusive cascade branches

8. Intermediate-resonance-allowed decay branches



Signal identification
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7.  Inclusive cascade branches



Common settings



• More settings for input

Common settings
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• Charge conjugation

Common settings
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There are more options
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