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Motivation

Precise predictions modify the efficiencies for predictions

Better understand sensitive kinematical distributions

If observed useful for template fits to measure mass
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QCD Resummation

LL NLL NNLL NNNLL ... NkLL

LO 1
NLO αs log2 αs log αs

NNLO α2
s log4 α2

s log3 α2
s log α2

s
...

...
...

...
...

. . .

NkLO αks log2k αks log2k−1 αks log2k−2 αks log2k−3 ... αks
Going along the rows corresponds to a fixed order calculation.
(Denoted leading order, next to leading order, etc.)
Going down the columns corresponds to a resummation
calculation. (Denoted leading log, next to leading log, etc.)
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CSS vs. CFG Formalism

Resummation

σ

∫
d2b

(2π)2
ei~qT ·

~bW̃ + Y, W̃ = e−S(b)e−SNP (b)C ⊗ f(xA)C ⊗ f(xB)

S(b) =

∫ Q2

(
b0
b
)2

dµ̄2

µ̄2

[
ln

(
Q2

µ̄2

)
A(µ̄) +B(µ̄)

]

CSS Formalism:

Resummation process
dependent

What is implemented in
ResBos

CFG Formalism:

Resummation process
independent

More in line with TMD

What will be implemented
in ResBos2
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Drell-Yan Results and MW Measurement

 (GeV)
T

p
0 2 4 6 8 10 12 14

T
d

pσ
d

4

6

8

10

12

14

16

18

20

22

24

CDF Run 2

Legend

Data

SIYY1

SIYY2

CDF Run 2

CDF Phys. Rev. Letter 108, 151803
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Model and Resummed Diagram

SSM W ′:
L = g

2 f̄γµPLW
′f

MW ′ = 3 TeV

ΓW ′ = 104 GeV

CKM taken to be diagonal

Note: Color-flow can be
broken into intial and final
states
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Sudakov Factor

Sudakov

S(b) =

∫ (C3Q)2

(C1/b)2

dµ2

µ2

[
A ln

(
s

µ2

)
+B

+DJ ln

(
(Q2 −m2

t )
2

R2PJ⊥Q
2

)
+Dt

(
ln

(
Q2

mt2

)
− 1

)]

Coefficients as Perturbative Series:
A = CF

αs
π , B = −3

2CF
αs
π , D = CF

αs
π
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Understanding Cone Radius Dependence

R

Radiation into the jet does not contribute to qt, while radiation out
of the jet does.
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Preliminary Distributions
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Future Additions

Include Polarized Top Decay to leptonic states at NLO

Study detailed effects on kinematical cuts on experimental
limits

Add in interference effects

Consider more realistic models
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ResBos 2: Coming Soon

ResBos2:

Higgs + Jet Predicitons

W/Z/γ + Jet Predictions

Z’/W’ Predictions

Completely Public (No
grids needed)

C2 Coefficient for
Drell-Yan like processes
(NNLO+NNLL
prediction)

Plus all calculations
currently in ResBos
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