


UR Results Extending to
Higher Energy Scale

3 p,> 0.5 GeVand n <2.5 Gen Level

Transverse Region ys =7 TeV

P> 0.5 GeVandn <25 Gen Level

Transverse Region ys =7 TeV
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Generator level (Pythia6): Not much difference



Trans-max/min Regions

p,> 0.5 GeVand n| <2.5 Gen Level
Trans-max Region /s =7 TeV
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There is a pronounced difference here!

The activities are still similar, with a caveat.



How much of the UE is UE?

= Even without MPI,
3 3 p,>0.5 GeVand n| <2.5 Gen Level @ ’9 EFES .
52 Transverse Region {s =7 TeV t'he UE a'Ct]'VIty 1S
g catching up.
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Isolating the UR

e Full transverse (or trans-max)
regions are described better by
NLO or multileg generators than

pure LO ones.

e Trans-min (and towards region for
Z-boson events) were thought to be
populated by “pure” UE.

e But at LHC, even those are not flat.

e Need more UE/MPI sensitive
Observables.
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MPI Discriminating
Observables
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Creating templates from DPI off/on distributions

< New J. Phys. 15 (2013) 033038


http://stacks.iop.org/1367-2630/15/033038
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Angular Correlation

Function
(or jet substructure without trees)

=) pLipi;ARLO[R — ARy
7]

AR} = (i —n;)° + (di — ¢5)°

Fractional mass contribution from constituents
separated by an angular distance R or less.

7
Martin Jankowiak, Andrew J. Larkoski; arXiv:1104.1646


http://inspirehep.net/author/Jankowiak%2C%20Martin?recid=895759&ln=en
http://inspirehep.net/author/Jankowiak%2C%20Martin?recid=895759&ln=en
http://inspirehep.net/author/Larkoski%2C%20Andrew%20J.?recid=895759&ln=en
http://inspirehep.net/author/Larkoski%2C%20Andrew%20J.?recid=895759&ln=en
http://arxiv.org/abs/arXiv:1104.1646
http://arxiv.org/abs/arXiv:1104.1646

Angular Correlation

Function
(or jet substructure without trees)

G(R)=) pripi;ARLO[R — ARy]
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AR = (i — ;)" + (¢ — ¢;)°
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Angular Structure Function
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New Toolkit%

Average ASF:

10



Average ASF Results

ACF = (Pert-Pert correlations) +
(Pert-UE correlations) +
(UE-UE correlations)

Pythia8: with UE & ISR
(blue, red);

red = 2x MPI cross section

Tune 4C

Martin Jankowiak, Andrew J. Larkoski; HEP 1204 (2012) 039
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Transverse Region

Sherpa MPI On
Pythia8 MPI On
— = Sherpa MPI Off
Pythia8 MPI Off

Leading R=0.6 anti-Kk; jet with pr > 30 GeV,
All charged particles with pr> 0.5 GeV, |n| < 2.5
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Transverse Regions

TransMax Sherpa MPI On Sherpa MPI On
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oimilar level of difference for Sherpa and Pythia8
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Toward/Away Regions
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Toward dominated by MPI?
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Looking Forward

e Estimating MPI contribution is crucial in
many searches, and measurement in most
prrocess are lacking.

e Average ACF can be another discriminating
variable.

e More studies, data comparison ...
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CDF Results

f Transverse Region Charged Particle Density: dN/dndd | | Transverse Region Charged p, Sum Density: dp,/dndd

Phys.Rev. D82 (2010) 034001

CDF Run 2 Preliminary
pr= 035 GelVieand n| <1

Dell-Yan PYTHIA Tune AW
Drell-Yan Data

Leading Jet PYTHIA Tune A
Leading Jet Data

<M, < 110 GeVic

CDF Run 2 Preliminary
= 0.5 Gel/cand my) <1

Dell-Yan PYTHIA Tune AW
Drell-Yan Data

Leading Jet PYTHIA Tune A
Leading Jet Data

M, < 110Gel/ic
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UE activity in Z-boson and jet events fairly similar
in Tevatron.
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Coming back to Z-jet UE
difference
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Eur. Phys. d. C 72 (2012) 2080

CMS results show they are still similar
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14 TeV UE Predictions

Leading track p [GeV]
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pTO(ecmNow) = pTORef( cemRef
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