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How is the Feasibility study performed

Multivariate analysis (MVA)
GradientBoostingClassifier (GBC) algorithm
Optimization of a loss function
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How is the Feasibility study performed

Multivariate analysis (MVA)
- GradientBoostingClassifier (GBC) algorithm
- Optimization of a loss function
Area under the Curve (AUC)
Toy Monte Carlo study 2000
- Signal yield
- Likelihood fit
- Probability density function (PDF)



N(BS — 7v;) = 1065 = 0.02% of PDF

N(BT — 77v;) = 18811 = 0.40% of PDF
N(B .. ) = 2955611 — 62.78% of PDF
N(Dooetait) — 1732349 — 36.80% of PDF



Applying the original MVA

PHSP

AUC: 0.939
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AUC: 0.936
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Including the mass of the three pions
Significance signal decay : 2.94 [o]
Bt — Dntata-

Bt — DV gtpta—
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Decay BR Yield
Bf = 7ty 1.82 x 1073 1065
Bt -, 1.015 x 107 | 18811
D ocktail 1732346
Dt 7%y, 1.12 x 107% | 646382
DY s 7tw, 4.95 x 107% | 1085963
B . 2955605
Bt — DOty, 7.17 x 10~* | 141883
Bt — DYy, 1.75 x 10~% | 342555
Bt o DVgtaty— 0.0056 850585
Bt - D%rtrtn 1.03 x 1072 | 1564469
Bt =y DODF 445 % 107° | 15831
Bt — DY D¢ 4.06 x 107° | 14144
Bt = DY*(D** > 4DF) | 791 x107® | 26135
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Bt = DVrtgptag—

Decay channel Branch fraction | Label
Bt — (DY — K*t7n7)(a1(1260) — (¥ — 777 ) 0.66 A0
Bt = (DY - Ktn)(p! = wtn o™ 0.08 Al
Bt —» (D" - Kta ) (f2 5> wtn )t 0.12 A2
Bt — (Dyg - (D*Y = (D° = Kt )n)n ™ )t 0.098 A3
Bt — (D1 — (D - Kt )n—nt)nt 0.042 A4

Table 2: Different decay channels for the BT — Dzt 7t7~ decay.
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Bt — D%gtgta—

Decay channel Branch fraction | Label
Bt = (D" = (D" - K*77)v)(a1(1260) = (p” = atn™)zt) 0.70 B.0
Bt = (D" = (D" - KT~ ) (f2 = ntn")nt 0.13 B.1
Bt 5 (D" = (DY o K*7~ )y)(p" = oo )n™ 0.12 B.2
Bt - (D% = (DY - Ko )y)ntmtn— 0.05 B.3

Table 3: Description of decay channels of BY — D" 7+x% 7~ decay that result in one

~ in final state (gamma 1).

Decay channel Branch fraction | Label
Bt = (D" = (D' - K*t7~)(7% = v7))(a1(1260) = (p* = nt77)nt) 0.70 C.0
Bt —» (D" — (DY = K*n~) (7’ = v9))(f2 = ntn)n™ 0.13 C.1
Bt = (D™ = (D" =5 Ktn7) (7" = y9))(p° = ntn)nt 0.12 c2
Bt — (D" — (D" - K*7~) (7" = 99))ntntn~ 0.05 C.3

Table 4: Description of decay channels of B* — D"z 777~ decay that result in two

~ in final state (gamma 2).

15



Mass of three pions
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MVA gamma 1

- AUC: 0.927
MVA gamma 2

- AUC: 0.927
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Conclusion

Introduction of Tau resonance structure
Improvement description direct decays
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