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Motivation

Compare MCEG to !

fixed order calculations !
up to NNLO.

Compare MCEG on!
equal footings !
(synchronized setup)
Scales for FO and PS.
Test more Radii

More reliable scale !
uncertainties for Dijet or!

incl Jet data comparisons !
be used to constrain PDFs
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Example of Jet radii in FO (DiJets)
NNLOJET Vs=13 TeV, anti-k_jets, R=0.7,0.0<|y| <0.5 NLO NNLOJET Vs= 74
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Example of Jet radii in FO (DiJets)
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Setup

e Processes: Z+J/Higgs+J/Didets

e Synchronized setup amongst
generators !
(Herwig/Sherpa/Powheg) !
and the NNLO calculation from
NNLOJET

e Scale choice!!
Hard Process: HT'/(2) (incl. mass)!
Shower Starting: HT/2 (no mass)!
+other jet-based scales for FO.

¢ Merged simulations would put!
scale choice in starting conditions
for unordered histories.

e Here NLO matching is sufficient.

Plots:

Normalized to corresponding R=0.7
Good agreement between MCEG +
FO approaches MC
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Boson pT and comp. to MCEG

NNLO
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* |f we require the transverse momentum of boson to be larger than the mass, we find
good agreement between FO and scaled NLO+PS (for pT-distribution of boson)

 Scale factor from cross section with high pT bosons (>150 GeV).

* For purely matched simulation the shower starting scale here without mass of boson.

* This ambiguity could be ,removed” by using merged simulations (then part of
merging algorithm: treatment of unordered histories)
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Take same rescaling from boson pT and apply to leading jet.
* Flat ratio between MC and FO but on the edge of uncertainty band for small R.
* Better agreement when going to higher orders.
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Jet pT and comp. to MCEG (Z- boson)

NLO NNLO
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» Take same rescaling from boson pT and apply to leading jet.

Z+J more affected by back-to-back JJ (+Z) -> LO ratio to MCEG worse.

Flat ratio between MC and FO (starting from NLO), also outside of uncertainty band
for small R.

NNLO scale uncertainties very small. Very small for R=0.4.
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R-dependence and Uncertainties

* Processes with Jet(s) at Born level need regulator (e.g. cut on pt of Jet(s) and/
or colorless object).

* This renders the cross section exclusive at higher orders. !
The real emission can emit outside the jet cone.
* Logarithms of jet opening angle R are induced.
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Z+J, R-dependence bt (a+ blogR) + cR?)
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R-dependence and Uncertainties

Better agreement of shape of
NNLO and MCEG.

Uncertainty band shrinks towards
low radii. Similar to vetoed cross
section.

Functional form can be fitted to*:!
! o(R) = a+ blog(R) + cR?
Various possibilities to estimate
uncertainties more reliable.

Still dependent on Ry

*Ellis, Kunszt, Soper
Phys.Rev.Lett. 69 (1992) 3615-3618
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Z+J, R-dependence bt (a+ blogR) + cR?)
0.4 0.6 0.8

14k — PtLO: a= 4.66, b=-0.00, c= 0.00 --- bt MC@LO (Sherpa): a= 4.74, b= 0.86, c= 0.37

—— PtNLO: a= 9.20, b= 0.66, c= 0.24 —— PtNLO" PS (Herwig7): a= 9.11, b= 1.78, c= 0.60
—— Pt NNLO: a=10.20, b= 1.41, c= 0.41 --- PtLO" PS (Herwig7): a= 4.79, b= 0.96, c= 0.30
12F v pt SIMC@NLO (Sherpa): a= 8.81, b=1.58, ¢= 0.71

(R, Wy ar) gessies 150060y [PD]

Ansatz 1

Ansatz 2

Ansatz 3

e Ansatz1:!
!

e Ansatz2:

(R, i) = a(p) + b(p) log(R/ Ro) + (1) R*
e Ansatz3:
o(R)

o(Ro) as=0>
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(Ro) + a5 0

o(R) = o(Ro) as=0 5 5 g(Ry)
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Ansatz 2 Ansatz 1

Ansatz 3

! (R1 Mv ar) pl!eadjet> 1500GeV [pb]

0.2

Higgs+J, R-dependence bt(éo+ blogR) + cR?)
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DiJets, R-dependence bt 4(a+ blogR) + cR?), Ursr
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DiJets, R-dependence btit# 4(a + blogR) + cR?), g = pi°
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Dilets, R-dependence fit to 10* - (a + blog(R) + cR?), [ip/F = pigadJet
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R-dependence differential in pT
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Interesting pT-independence of R dependence in Higgs production.
Not entirely clear why... Incoming quarks also play a role for Higgs.

Further investigation needed.

o 0 0g®
..........

.....
00

e —~MCnet J. Bellm (Lund U.), PSR '19, Vienna, 12.06.2019

..........



NP corrections

* Known out-of-cone radiation
when Hadronisation is
switched on.

* Most important for Jets.

* Clusters and strings give
similar picture

e Uncertainty from comparing
strings to cluster model
smaller than correction.
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Conclusion

« We compared NNLO to NLO+PS (matched only). With focus on jets.

¢ LO->NLO opens back-to-back configurations. NLO->NNLO more stable.

¢ Comparison possible for event based scales.

e NLO+PS with inclusive K-factor for Z-boson pT (with the choices made) in
good agreement with NNLO.

« We compared two (three) independent matching schemes and found good
agreement. (Once parameters and scales have been aligned.)

* NP corrections are sizable but under control.
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Thank you!
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Backup:
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