
2022/11/21 Qiyu Sha   shaqiyu@ihep.ac.cn 1

Theoretical Uncertainties——signal

Parton 

shower(%)

𝜶𝒔(%) PDF(%) PDF+𝜶𝒔(%) QCD_up QCD_down

1𝑙 + 𝑗𝑒𝑡𝑠 +2.51 0.93 3.87 4.29 13.22 -12.47

1𝜏ℎ𝑎𝑑 + 𝑗𝑒𝑡𝑠 -1.18 0.95 3.93 4.36 13.34 -12.54

2(𝑙 + 𝜏ℎ𝑎𝑑) -2.85 0.93 3.94 4.37 13.17 -12.48
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Single higgs
ggH 𝜶𝒔(%) PDF(%) PDF+𝜶𝒔(%) QCD_up(%) QCD_down(%)

1𝑙 + 𝑗𝑒𝑡𝑠 3.39 3.67 5.09 25.89 -15.97

1𝜏ℎ𝑎𝑑 + 𝑗𝑒𝑡𝑠 3.31 3.59 4.98 26.37 -15.98

2(𝑙 + 𝜏ℎ𝑎𝑑) 4.37 4.39 6.20 38.96 -16.38

VBFH 𝜶𝒔(%) PDF(%) PDF+𝜶𝒔(%) QCD_up(%) QCD_down(%)

1𝑙 + 𝑗𝑒𝑡𝑠 0.98 7.96 8.12 0.97 -0.52

1𝜏ℎ𝑎𝑑 + 𝑗𝑒𝑡𝑠 0.71 7.06 7.19 0.92 -0.72

2(𝑙 + 𝜏ℎ𝑎𝑑) 0.70 6.11 6.21 1.19 -1.12

WmH 𝜶𝒔(%) PDF(%) PDF+𝜶𝒔(%) QCD_up(%) QCD_down(%)

1𝑙 + 𝑗𝑒𝑡𝑠 0.83 5.78 6.11 2.77 -3.20

1𝜏ℎ𝑎𝑑 + 𝑗𝑒𝑡𝑠 0.78 5.94 6.25 3.88 -3.33

2(𝑙 + 𝜏ℎ𝑎𝑑) 1.02 4.83 5.05 1.87 -3.37

WpH 𝜶𝒔(%) PDF(%) PDF+𝜶𝒔(%) QCD_up(%) QCD_down(%)

1𝑙 + 𝑗𝑒𝑡𝑠 0.86 4.99 5.32 2.45 -3.08

1𝜏ℎ𝑎𝑑 + 𝑗𝑒𝑡𝑠 0.78 5.11 5.46 2.89 -3.09

2(𝑙 + 𝜏ℎ𝑎𝑑) 1.17 4.26 4.57 5.16 -4.12
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Single higgs
qqZH 𝜶𝒔(%) PDF(%) PDF+𝜶𝒔(%) QCD_up(%) QCD_down(%)

1𝑙 + 𝑗𝑒𝑡𝑠 0.88 6.08 6.40 3.64 -3.68

1𝜏ℎ𝑎𝑑 + 𝑗𝑒𝑡𝑠 0.84 6.02 6.35 3.88 -3.55

2(𝑙 + 𝜏ℎ𝑎𝑑) 1.00 5.78 6.09 4.67 -3.91

ggZH 𝜶𝒔(%) PDF(%) PDF+𝜶𝒔(%) QCD_up(%) QCD_down(%)

1𝑙 + 𝑗𝑒𝑡𝑠 1.14 3.08 3.29 25.83 -19.45

1𝜏ℎ𝑎𝑑 + 𝑗𝑒𝑡𝑠 1.07 2.98 3.17 25.64 -19.34

2(𝑙 + 𝜏ℎ𝑎𝑑) 1.03 2.97 3.15 25.77 -19.41

ttH 𝜶𝒔(%) PDF(%) PDF+𝜶𝒔(%) QCD_up(%) QCD_down(%)

1𝑙 + 𝑗𝑒𝑡𝑠 2.00 5.21 5.68 7.39 -9.51

1𝜏ℎ𝑎𝑑 + 𝑗𝑒𝑡𝑠 1.99 5.14 5.61 6.29 -9.41

2(𝑙 + 𝜏ℎ𝑎𝑑) 1.92 4.87 5.32 6.63 -9.59
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Single higgs

tHbj 𝜶𝒔(%) PDF(%) PDF+𝜶𝒔(%) QCD_up(%) QCD_down(%)

1𝑙 + 𝑗𝑒𝑡𝑠 0.00 17.01 17.01 8.38 -8.63

1𝜏ℎ𝑎𝑑 + 𝑗𝑒𝑡𝑠 0.00 19.96 19.96 10.92 -9.84

2(𝑙 + 𝜏ℎ𝑎𝑑) 0.00 30.57 30.57 9.91 -8.77

tHW 𝜶𝒔(%) PDF(%) PDF+𝜶𝒔(%) QCD_up(%) QCD_down(%)

1𝑙 + 𝑗𝑒𝑡𝑠 0.00 8.30 8.30 2.51 -2.02

1𝜏ℎ𝑎𝑑 + 𝑗𝑒𝑡𝑠 0.00 11.63 11.63 2.46 -1.82

2(𝑙 + 𝜏ℎ𝑎𝑑) 0.00 8.07 8.07 5.45 -6.46

• bbH don’t store the theory sys weight

• tHbj/tHW don’t store the alpha_S, and they store the PDF MC sets.(not the hessian sets.)

𝑷𝑫𝑭 Uncertainties:

𝛿pd𝐹𝜎 =
1

𝑁𝑚𝑒𝑚 − 1


𝑘=1

𝑁𝑚𝑒𝑚

𝜎(𝑘) − 𝜎ۦۧ 2

Different way to calculate
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Fit

• 1l0tau(without Single Higgs theoretical uncertainty)

• Upper Limit: 27.38

• 2l not finished. Expected final combined result: 15->16~17

• 0l1tau(without Single Higgs theoretical uncertainty)

• Upper Limit: 50.94


