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Introduction

• Motivation 

• 2nd round Full Run 2 Analysis targeting Electroweak SUSY production 

• Light Staus could play a role in Dark Matter co-annihilation in the early universe

• Strategy 

• Goal is to improve sensitivity using Machine Learning 

• Boosted Decision Trees (BDTs) used to define SR

• Bkg: Multi-jet (fake taus), W+jets (1 real tau, 1 fake tau), Top, Z+ jets, Multi-Boson and Higgs

• Signal model in this talk: Direct Stau production
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First round for L+R  Paper link 

https://cds.cern.ch/record/2701699


Event Selection & SR optimization
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link

https://lightgbm.readthedocs.io/en/v3.3.2/


Background Estimation Overview
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Multi-jet estimate
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orthogonal



Multi-jet validation region(VR)

2023/11/17 6

• Good agreement between data and the total SM background

• Combined statistical and systematic uncertainties of the total SM background

OS, ==2 medium τ, veto b-jet; asymm. Ditau trigger, MET<50GeV,        

MT2>30GeV; m(τ1,τ2)>120GeV; ΔR(τ1,τ2)>3



W+jets and Top control and validation regions
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Z+jets and Multi-boson Control and Validation Regions
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Systematic Uncertainties 
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Systematic Uncertainties breakdown 
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Not discus



Results

2023/11/17 11



Exclusion Limits
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• Observe no excesses above SM prediction

• 𝝉𝑹 the first LHC sensitivity masses to 330 GeV

• stau masses up to 480 GeV are excluded



Summary  

• Conclusion

• 2nd round target Direct Stau scenario using ML 

• First look into right-handed Staus and get contour

• Larger improvement compare with previous result 

• Outlook 

• Compressed DiTau Analysis for Run3 & HL-LHC 
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Conf Note

https://cds.cern.ch/record/2861058/files/ATLAS-CONF-2023-029.pdf?version=1
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Thank you !



• https://indico.cern.ch/event/1199102/contributions/5423601/attachments/2687303/4662928/ICNFP_EWK.pdf

• https://cds.cern.ch/record/2688062/files/ATL-PHYS-PUB-2019-033.pdf

• https://cds.cern.ch/record/2702267/files/PoS(ICHEP2018)914.pdf CMS

• https://cds.cern.ch/record/2647985/files/FTR-18-010-pas.pdf CMS

• https://cms-results.web.cern.ch/cms-results/public-results/publications/SUS-21-001/index.html CMS

• ෤χ1
±, $𝑡𝑖𝑙𝑑𝑒 𝜏 , ෤τ
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backup

https://indico.cern.ch/event/1199102/contributions/5423601/attachments/2687303/4662928/ICNFP_EWK.pdf
https://cds.cern.ch/record/2688062/files/ATL-PHYS-PUB-2019-033.pdf
https://cds.cern.ch/record/2702267/files/PoS(ICHEP2018)914.pdf
https://cds.cern.ch/record/2647985/files/FTR-18-010-pas.pdf
https://cms-results.web.cern.ch/cms-results/public-results/publications/SUS-21-001/index.html


Outline 

• Introduction

• Event Selection & SR optimization

• Background Estimation & Validation

• Fit and limit Results

• Summary
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Conf Note

https://cds.cern.ch/record/2861058/files/ATLAS-CONF-2023-029.pdf?version=1


CMS results
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SR Yields table breakdown
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• LightGBM相对于传统的梯度提升决策树算法
1. 高效性：LightGBM采用了基于直方图的决策树算法，能够更高效地处理大规模数据集和高维特征，训练速度快，内存占用低。

2. 高准确性：LightGBM在处理大规模数据时，能够更好地捕捉数据的特征，提高了模型的准确性和泛化能力。

3. 分布式支持：LightGBM支持并行化训练，可以在分布式计算环境下进行模型训练，加快了训练速度。

4. 支持大规模数据：LightGBM能够处理大规模数据集，适用于大数据场景，且在内存占用和计算效率上有明显优势。

5. 内置特征处理：LightGBM内置了对缺失值和类别特征的处理机制，能够更好地处理真实世界中的数据。

6. 可扩展性：LightGBM支持自定义损失函数和评估指标，可以满足各种复杂的模型训练需求。
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First round for Direct Stau

2023/11/17 20



The model-dependent fits
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