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Object reconstruction

Object reconstruction for semileptonic channel: 𝑒+𝑒− → 𝑡 ̄𝑡 → ℓ𝜈𝑏𝑞 ̄𝑞𝑏̄
→Signature: 1 lepton (either electron or muon) + MET + 4 jets (2 b-tagged)
Jet clustering motivated by talk from J.M. Torndal:
1. 𝑘⟂-algorithm provided by FastJet
2. Jet clustering performed with all reconstructed particles
3. Requiring exactely 4 jets and 80% b-tag
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https://indico.cern.ch/event/1019437/contributions/4329732/attachments/2233233/3784547/JetClustering_and_bTagging.pdf


Object reconstruction — 𝐖 boson

Two reconstructed 𝑊 bosons from 𝑊 → ℓ + 𝜈 (leptonic) and 𝑊 → 𝑞 + ̄𝑞 (hadronic)
Leptonic reconstruction works well, hadronic reconstruction challenging

Flavor assignment based on MC truth (as far as I understand) →choose 𝑏 and 𝑐 tag based on WP?
Tried several hadronic 𝑊 reconstructions:
1. Build all 4 jets without 𝑏-tag information and calculate the jet pair with min(|𝑚𝑗𝑗 − 𝑚𝑊|)
2. Build 2 b-tagged jets, 2 nb-tagged jets and calculate 𝑚nb

𝑗𝑗
3. Build 2 b-tagged jets, 2 nb-tagged jets and calculate 𝑚nb

𝑗𝑗 when flavor(𝑗1) ≠ flavor(𝑗2)
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Object reconstruction — 𝐭-quark
Use the reconstructed 𝑊 bosons to further combine with a 𝑏-tagged jet
𝑏-jet matching similar to 𝑊 bosons: min(|𝑚ℓ𝜈𝑗𝑏 − 𝑚𝑡|) and min(|𝑚𝑗𝑗𝑗𝑏 − 𝑚𝑡|)
But: heavily depends on which channel is favored, here: 𝑊 boson flavor-constrained
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Leptonic reconstruction of 𝑊 boson works well

Hadronic reconstruction of 𝑊 boson quite challenging (should be the focus on now)
→ Jet clustering + matching and 𝑏 tagging correctly?
→Other object definitions required?
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