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Ana development: Take replacement
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Track down decay chain (reminder)
- An algorithm was implemented to specify hadronic decay channel from inclusive sample

- Strategy
- Track any W decays into qq
- Track any H decays into bb
- If an event contains hadronic W && Hbb : Hadronic T’

- Expected BR for T’ hadronic(t à Wb ~ 1, Wàqq ~ 0.66, Hàbb ~0.6) : ~ 0.396

- After selection (for a file): 27300 à 10754 
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🙂~ 0.394
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Track down decay chain
- Replace into ROOT::VecOps::Take()
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à

5.707 s

4.397 s
Elapsed time and length are improved
Replacing loops into VecOps functions..



NN in application
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Target process

Can we check the significance of cuts via NN? 
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TTToHadronicTprimeBToTH_M-700
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Target process

Check the importance of cuts via NN
- Variables which were used for Cut0

- {eta, energy/chi2mass, b-disc.} of (b-tagged) jets, goodHT, Chi2_min, 2nd Top Mass, Higgs Mass
- njets, nbjets

- Cut1: RelHT
- Cut2: Chi2_Max
- Cut3: Chi2_dRHbb
- Cut4: Chi2_min_H
- Cut5: Chi2_dRWjj
- Cut6: Chi2_dRbW
- Candidates (not tested yet): Chi2_min_W, Chi2_min_Top, mindR_dRbb, mindR_mbb, w_mass, top_mass, 

chi2_mass, w+H_mass, mass(top-H / top+H), mass(2ndTop+2ndW / H), Chi2_dRHTop, Chi2_dEtaWH, 
Chi2_dPhiHTop, pT (2ndTop – top / 2ndTop), pT (H-top / Tprime), pT (T’/H - T’/top)

TTToHadronicTprimeBToTH_M-700
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Details
- Training strategy is the same: (with TprimeBToTH_M-700 2018)

- Train on odd numbered event after DNN selection (HLT+6 jets+3 bjets)
- Evaluate on even numbered event after cut 0

- Compared performances by adding input variables used in cutBased without cutting itself
- Performance fluctuates ~ AUC ± 0.02 (tested for 3 trainings per each cuts (Table 1~3))

- Once a model is determined, performance does not change
- Not much differences observed from adding a few variables
- General performance tend to go up by adding cut 0 to cut 6, but drop down at Cut2 (Chi2_Max)

NN in step by step
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DNN Structure:
3 layers with 100 nodes

Dropout: 0.1
Activation: relu+sigmoid

Optimizer: Adam
Loss: binary_crossentropy

Batch size: 2048

Cut step AUC (1) AUC (2) AUC (3)

Cut 0 0.7520 0.7462 0.7588

Cut 1 0.7544 0.7500 0.7351

Cut 2 0.7418 0.7236 0.7222

Cut 3 0.7530 0.7446 0.7316

Cut 4 0.7627 0.7419 0.7559

Cut 5 0.7624 0.7488 0.7671

Cut 6 0.7648 0.7693 0.7566
AUC: Area Under Curve


