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Motivations for ResBos2

Understand errors introduced by qT resummation scheme
choice
Improve agreement with Drell-Yan data
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Motivation (Cont.)
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CSS vs. CFG Formalism

Hard Factor:
CSS: σ = σ0 × (1)

CFG: σ = σ0 ×
(
1 + αs

π H(1) + ...
)

Theoretical Scales:
Canonical Scale: C1 = b0, C2 = 1, C3 = b0

Factorization Scale (PDFs): µF

Renormalization Scale (Couplings): µR
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CSS vs. CFG (Cont.)

All Orders Conversion

ACSS = ACFG

BCSS = BCFG − β (αs)
d lnH (αs)

d lnαs

CCSS = [H (αs)]
1/2CCFG
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B3 for Drell-Yan

CSS

B(3) = 114.982− 11.2737nf + 0.321798n2
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HuaXing Zhu, et al. arXiv:1604.01404
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High qT Scale Choice
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Asymptotic Expansion
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First term that is different between the CSS and CFG Formalism in
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CSS/CFG Comparison
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CSS PT and φ∗
η Distributions

Transverse Momentum
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Light blue is PDF Uncertainty. Dark blue is scale uncertainty plus
PDF uncertainty. Scale uncertainty is given by: C1 = 0.5(2)b0,
C2 = 2(0.5), C3 = 0.5(2)b0, µF = 0.5(2)µ0, µR = 0.5(2)µ0. A
total of 7 scale variations are used.
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Transverse Momentum Ratio Study

Setup:
LHC 8TeV
Compare both NNLL + NNLO and N3LL + NNLO
Including PDF uncertainties

Cuts:
plT > 25 GeV
|yl| < 2.5
|y(W/Z)| < 2.5

Cuts Z Only:
66 GeV < |Mll| < 116 GeV

Cuts W Only:
��ET > 25 GeV
50 GeV < MT =

√
2pT��ET (1− cos θ) < 300 GeV
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Transverse Momentum at NNLL + NNLO

Transverse Momentum
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Transverse Momentum at N3LL + NNLO

Transverse Momentum
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Transverse Momentum Ratio
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Conclusion

Resolve predictions for both pT and φ∗
η for the ResBos

predictions
Study uncertainty induced by scheme choice
ResBos2 merges old ResBos code with Legacy code (no need
for privately made grid files)
Comparison of Results at NNLL + NNLO and N3LL + NNLO
for transverse momentum distributions
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Future Steps

Matching to NNLO Z + j

New Non-pert fit for each scale choice
Detailed study of relationship between scale uncertainties for
Drell-Yan and W±

Make the ResBos2 Code public
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