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Outline

• Why 𝑡 + 𝑗𝑒𝑡𝑠 + 𝑀𝐸𝑇

• A sample analysis in SUSY

• Jet tagging at CEPC



Interests in heavy flavors



Why 𝑡 + 𝑗𝑒𝑡𝑠 + 𝑀𝐸𝑇

• 𝑡 ҧ𝑡 : important SM backgrounds
• producing leptons, jets, MET

• Searches for pure flavor SUSY squarks

• 𝑡 ҧ𝑡 + 𝑀𝐸𝑇 : pair production of ǁ𝑡1,2

• 𝑡 + 𝑀𝐸𝑇: single production of ǁ𝑡1,2



Mixed flavor mediators

• SUSY: flavor mixing may exist in squarks
• Reducing the current bounds on ǁ𝑡1,2
• Interplay between 𝑀𝐸𝑇 + 𝑡 ҧ𝑡 & 𝑐 ҧ𝑐

• Other BSM:



A sample analysis at LHC

arXiv: 1808.07488



CEPC potential

• Advantages
• cleaner QCD background: helpful for jet identification
• electron beams: full re-construction of 3-D Ԧ𝑝 for final states
• better tagging capability of 𝑏, 𝑐-flavor jets

• Challenges
• 𝑠~240 GeV
• heavy BSM mediators are produced off-shell, indirect detection



𝑏/𝑐-jet tagging at CEPC



Signals, Backgrounds

• signal: 𝑡 → 𝑏𝑙𝜈 + 𝑗 + 𝑀𝐸𝑇

• 1 isolated ℓ(𝑒, 𝜇) + jets + MET

• BG: 1 or 2 ℓ from
• 𝑊 → ℓ ҧ𝜈ℓ
• 𝑍 → ℓതℓ

• 𝜏 → ℓ ҧ𝜈ℓ𝜈𝜏

typical BGs:
• 𝑡 ҧ𝑡, 𝑡 ҧ𝑡𝑊, 𝑡 ҧ𝑡𝑍, 𝑡𝑊𝑍
• 𝑡𝑊, 𝑡𝑍, 𝑊𝑊, 𝑊𝑍, 𝑍𝑍
• 𝑊/𝑍 + jets



Summary

• 𝑡 + 𝑗𝑒𝑡𝑠 + 𝑀𝐸𝑇 are present in BSM models
• requiring better 𝑏/𝑐-jet tagging

• CEPC are advantageous for jet-tagging
• more potential for BSM searches

• Strategies/details to be analyzed for specific BSM models


