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𝜇𝜇𝜇𝜇𝜇𝜇 cut flow

Expected Cut 1: reco muon Cut 2: InvM/recoilM Cut 3: Trk/Photon 
number MVA

e2e2h_sig  2258 2167 0.960135 2096 0.928468 2070 0.917055 1512 0.669667

e2e2h_bkg   33591 32181 0.958038 29966 0.892085 1408 0.0419296 499 0.0148699

qqh 724097 127387 0.175926 913 0.00126134 14 2.00E-05 0 0

zz_l04tau   22119 1915 0.0865832 334 0.0151102 315 0.0142786 1 5.01E-05

zz_l04mu    73578 55478 0.75401 15620 0.2123 15616 0.21224 38 0.00052

zz_l0taumu  88577 41369 0.46705 8286 0.09355 8065 0.09106 121 0.00137

zz_l0mumu   91758 40678 0.44332 3041 0.03315 3041 0.03315 0 1.00E-05

zz_l0tautau 46460 1211 0.02607 79 0.00172 79 0.00172 0 0

zz_h0utut    419604 40387 0.0962525 0 0 0 0 0 0

zz_h0dtdt    1142310 141618 0.123975 23 2.07E-05 0 0 0 0

zz_h0uu_nodt 483032 50286 0.104106 10 2.08E-05 0 0 0 0

zz_h0cc_nots 485002 69353 0.142996 4 1.02E-05 0 0 0 0
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𝜇𝜇𝜇𝜇𝜇𝜇 cut flow

All applied on reco data
Cut 1: 𝑁𝑁𝜇𝜇+ ≥ 1 && 𝑁𝑁𝜇𝜇− ≥ 1

Cut 2: 
find 𝑀𝑀 𝜇𝜇+,𝜇𝜇− most close to 𝑀𝑀𝑍𝑍, 
Apply cut:  60 ≤ 𝑀𝑀 𝜇𝜇+,𝜇𝜇− ≤ 120, 120 ≤ 𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅 ≤ 220

Cut 3: define A/B zone
NTrk(A/B)≤ 10, NPhoton(A/B)≤ 6
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Some intriguing figures

After cut 1

After cut 1-3
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TMVA

NTrk(A/B), NPh(A/B)

Additional parameters 6 angles:
𝐶𝐶𝐶𝐶𝐶𝐶𝑒𝑒𝑇𝑇−𝑇𝑇(𝐴𝐴/𝐵𝐵), 𝐶𝐶𝐶𝐶𝐶𝐶𝑒𝑒𝑇𝑇−𝑃𝑃(𝐴𝐴/𝐵𝐵), 𝐶𝐶𝐶𝐶𝐶𝐶𝑒𝑒𝑃𝑃−𝑃𝑃(𝐴𝐴/𝐵𝐵)

(Optional) Add 5 other parameters
Mrecoil, EAlead, EBlead, EA, EB 
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TMVA
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10-parameter sets

15-parameter sets
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TMVA training result
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TMVA test

Expected Cut 1: reco muon Cut 2: InvM/recoilM Cut 3: Trk/Photon 
number MVA

e2e2h_sig  2258 2167 0.960135 2096 0.928468 2070 0.917055 1512 0.669667
e2e2h_bkg   33591 32181 0.958038 29966 0.892085 1408 0.0419296 499 0.0148699
qqh 724097 127387 0.175926 913 0.00126134 14 2.00E-05 0 0
zz_l04tau   22119 1915 0.0865832 334 0.0151102 315 0.0142786 1 5.01E-05
zz_l04mu    73578 55478 0.75401 15620 0.2123 15616 0.21224 38 0.00052
zz_l0taumu  88577 41369 0.46705 8286 0.09355 8065 0.09106 121 0.00137
zz_l0mumu   91758 40678 0.44332 3041 0.03315 3041 0.03315 0 1.00E-05
zz_l0tautau 46460 1211 0.02607 79 0.00172 79 0.00172 0 0
zz_h0utut    419604 40387 0.0962525 0 0 0 0 0 0
zz_h0dtdt    1142310 141618 0.123975 23 2.07E-05 0 0 0 0
zz_h0uu_nodt 483032 50286 0.104106 10 2.08E-05 0 0 0 0
zz_h0cc_nots 485002 69353 0.142996 4 1.02E-05 0 0 0 0

Dan’s result
𝑆𝑆:𝐵𝐵 = 1: 0.439
𝐸𝐸𝐸𝐸𝐸𝐸 𝑆𝑆 = 0.670

𝑆𝑆:𝐵𝐵 = 1: 0.641
𝐸𝐸𝐸𝐸𝐸𝐸 𝑆𝑆 = 0.932
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