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Standard Model Production Cross Section Measurements
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Preservation status for top measurements

— fe e Vo 5
e e o e s oo B ot ol
Searh o s changing el e op Qo 1297 31 T TV SwmistioER  20MARTS " sent  Cocumensl GO e
‘Suomiegto EP P a 22w Oocuments | 180206872 Inspre
Ty s oo B B e
ATLAS NS e Crargs ssymmety comiion ePoEgmn  1ssEReT e oot Sooerenel MBSk
Massurmentof tr o qurk i t 8T S rasenar s sogt Sl s e
iy P 1 @017 086 N7 o B R
e B rion e B o) T s
Messurement ot ne singe oo W cross-ecton .13 TV £ 01 (201863 206018 1 ! B ]
Messuremants o op sk s oosarvties  iopton s vents 3t £ Te (20 113 21.0EC16 . P e R
Mossuroments of tor Sl cros-octons 1 h e chams s 13 oV o 150Ec18 " a2t
Measrementof he W boson poarssion acions I er e 1T epoiets e ooECs s e .
Maseremant ot ot ety arschce n s o s 13T P a0t 1w S R
e e . st St e
S e e e

(Re)interpretation Workshop, 4.May.201 chris.g@cern.gh . P —— 3/14

2 wiorral



SM+TOP MEASUREMENTS IN ATLAS

CHRISTIAN GUTSCHOW

Preservation status for unfolded top measurements

Analysis status public since HEPData  Rivet
colour flow in ttbar at 13 TeV submitted to EPJC 08-MAY-18

0+ jets tt + njets at 13 TeV submitted to JHEP 19-FEB-18

all-hadronic boosted tt submitted to PRD 06-JAN-18 4

tW single top at 13 TeV Eur. Phys. J. C 78 (2018) 186 05-DEC-17 v

0+ jets tTat 13 TeV JHEP 11 (2017) 191 02-AUG-17 v (4
{ty at 8 TeV JHEP 11 (2017) 086 09-JUN-17

T-+jets tt at 8 TeV Phys. Rev. D 95 (2017) 072003  28-FEB-17

Wib vertex structure at 8 TeV | JHEP 04 (2017) 124 27-FEB-17

t-channel single top at 8 TeV Eur. Phys. J. C 77 (2017) 531 09-FEB-17 v

single top Wt at 13 TeV JHEP 01 (2018) 63 21-DEC-16
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Preservation, preservation, preservation

+

appropriate documentation/preservation in HEPData/Rivet absolutely crucial

4

huge backlog of ATLAS top measurements with no HEPData entry and/or Rivet routine

=) situation really bad on the Rivet front

not just a probem for top measurements
similar situation for CMS
we know this needs to be addressed, but lack of person power often an issue

recent kickoff in the LHC working groups helped a little

VAR R T e 4

could think about creating incentives to make this part of the job more appetising
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tt in £+ jets channel at 13 TeV

JHEP 11 (2017) 191
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tt in all-hadronic channel at 13 TeV

=) fiducial differential arXiv:1801.02052
cross sections at
particle and ATLAS Vs =13 TeV, 36.1 fb!
parton level Fiducial phase-space statistical correlations

Absolute cross-sections
=) correlations and

MC prediction
in HEPData
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Z2Z — 4¢ at 13 TeV

Phys. Rev. D 97 (2018) 032005
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Z — vv/Z — ¢ ratios at 13 TeV

f . Eur. Phys. J. C 77 (2017) 765
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Z — vv/Z — ¢f ratios at 13 TeV: auxiliary material

ATLAS (5=13Tev, 1 Eur. Phys. J. C 77 (2017) 765
—

i

=% Rivet routine assumes
user generates BSM events

i

TTT T T
H

i

=) spits out (SM+BSM)/SM
using SM prediction from paper

Ag (VBF) m (VBF) p™* (VBF) pI™*(21jet)

i

=) can use Rivet routine to replace ST e s e s T2 s
SM prediction with custom prediction PR G Lien o (VR m, (VBR) ag (VB
ATLAS {s=13TeV, 321"

B
Je@ 1111

t

=) statistical correlations and
covariance matrix made
available in HEPData

t

=» currently not fully supported in Rivet,
but development ongoing

i

i

Ag (VBF) m (VBF) p™* (VBF) p™™*(21jet)

t s
123456712345612345123456
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Z — vv/Z — ¢fratios at 13 TeV: caveats

Eur. Phys. J. C 77 (2017) 765

=» various stress tests performed 8oy 5

to assess robustness of the unfolding T 3

& 1E susssm 3

12F E
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where additional BSM component 200400 6D 800 1000 1200 1400
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Probing the gauge structure of the Standard Model

Phys. Rev. D 93, 092004 (2016)
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Unnecessary (Standard) Model Dependency

=) ambiguity in lepton assignment addressed using resonant shape algorithm

2 2
1
2
2 _ (,,PDG : 'PDG , PDG
M) (mw ) +1 FW my,

p= !

X

2
m?,, ) = (mEPS)” 4 TEPC PG
=» work out highest estimator value from all combinations of ¢+, ¢~ ¢ and v

=» makes reinterpretation unnecessarily hard by
defining fiducial selection in terms of SM propagators
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Summary

=) big wealth of Standard Model measurements available for reinterpretation

=) data can be directly compared to particle-level predictions
=) usefulness depends on analysis preservation in HEPData/Rivet
=) correlations regularly provided, increasingly also MC predictions

=) BUT: preservation efforts somewhat lacking recently =) needs to be improved

=) ‘single-purpose’ measurements are problematic

=) aim should be to minimise model dependence/maximise impact data can have

=) ratio measurements becoming increasingly popular

=3 development work ongoing to make it easier to use these results (e.g. within Rivet)
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Backup
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Z — vv/Z — (L ratios at 13 TeV: idea

Eur. Phys. J. C 77 (2017) 765
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