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— EXPERIMENT
Some searches are nearly independent of the
quality of Monte Carlo, while many are not
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https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/PAPERS/EXOT-2016-21/
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Extremes

* Many BSM searches live in the extremes of phase space
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 Many topics already discussed in this workshop so will not go
iINto much detall on these points


https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/CONFNOTES/ATLAS-CONF-2016-082
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cross section limit [pb]
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Search Lifetime ATLAS

high Q

*

exciting place to be when
Opening a new energy regime
l.e. start of Run 2 -> today
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In background knowledge
makes a difference

psychology - how low can you go??
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Minor [tems Wishlist  anas

NLO Signal Generation

* NLO modeling of SM processes can differ
between generators

« MG5_aMC have NLO signal models available
and getting easier to use.

Comprehensive list of small backgrounds - are we
forgetting a small background that is O(signal
yield)
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EW Corrections ATLAS

Irreducible SM Background
larger datasets q

require more
porecision in the SM
description

g

calculations of EW

pp — Z+1j @ 8TeV pp — v+ 1j @ 8TeV

corrections not s .

readily available in 2 »| swnn| 5 0]

public codes and ‘vl - T

can quickly become  "=mEn TS\ U=

complicated for high .| ===~

multiplicities 7 g
J. Lindert et. aI.Zﬁg', | ' o]
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Dark Matter @s

Strategy and sensitivity of MET+X analysis are dependent on
the knowledge of the Z pT of the Z->vv SM process
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EXPERIMENT

 An example - for parts of parameter space are only
accessible with MET+X searches

DM Simplified Model Exclusions

ATLAS Preliminary March 2017
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== Dijet

Dijet 8 TeV ¥s =8 TeV, 20.3 |
Phys. Rev. D. 91 052007 (20°

Dijet¥s = 13 TeV, 37.0 fb™
arXiv:1703.09127 [hep-ex]

Dijet TLAYS = 13 TeV, 3.4 fb°
ATLAS-CONF-2016-030

miss
Er +X
ET**+y¥s=13TeV, 36.4 fo’
CERN-EP-2017-044

Dilepton

Ys=13TeV, 36.1 fb™
ATLAS-CONF-2017-027

Diboson, ttbar, dijets: EW corrections also interesting

Alternative: Z->Il only
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Blasing

e (Generating enough MC for the expected dataset is a
tremendous challenge! (imore for systematics)

 critical for the future to have better generator filters to
keep up with the larger and larger dataset.

e “better’ means faster (applied earlier on) and more
flexible (include various observables)

» Slicing vs biasing all @ NLO - which will give more
stable results

 NB: negative weights or large event weights are Killer
when limited MC stats are available
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Meaningtul & Harmonize A@

Modeling systematics are quite tricky business i.e. top pr

L § 10-ATLAS  zpomeszes

An analysis might: S [ 1aTevat6m” # Data -
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Procedures are not uniform at ATLAS & CMS. 3 oe W‘Wﬂ 770 S

* i.e. ttbar/single top interference n-

Are recipes “correct” or “complete”? ltems missing, double counted, etc?
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More Than Limits @

Search groups burn through the data

much faster than measurement
groups (Not discussing re-interpretation)

(Think search control regions not signal regions)

Can searches provide more useful
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More Than Limits
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tt: Powheg v2 + Pythia 6, CT10 PDF set
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https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/CONFNOTES/ATLAS-CONF-2016-104

At all useful?
>1600 R 4

lllll]lllllllllllll

; ATLAS-CONF-2017-021 @ | ATLAS o ziis -
>106_l L L L L ID' L L C>'|40()_—\/§=13Tev,3.2fb'1 [ tt + Single top ]
8 ; ATLAS Prelimir:ary QQQ.QQQ T:t:ll background AN — Resolved : 1 Ieptoin ] g;iets —

N Vs=13 TeV, 36.1 fo s ~ [ 200 GeV < p_(I,E™* Y« 350 Gev(Z==] Diboson =
S 10° & OL Preselection E Singe top _,‘31 200r 1 b-tag T @ SM Vh ]
Q\ = T Z+jets QC) B B Multijet 7
=~ " 0 Wijets L LLEL L Background Uncertainty__
% 10 o .\D,.':Ef;n . |_|>J1 000 B Pre-fit Background .
(¢)) - Gtt: m(g), m(x )= 1900, 1 (x 50) - |
> R S I e pp—— :m(Q), ;) =1900, 1 (x 50) 800 — ' ]
L1 E— =T L., e T - : arXiv:1609.04572 N
102 Lygy-oee-innn 600 B
__________ TS LA, . X N
el — N —
10E gooe N 400 -
:-.L..I...I...I..J..J..J..:" 'I'F l I 1 1 1 1 | 1 1 1 1 1 1 1 1 ) e e :
E 2 e 200 hhhhhhhhhhhh
9 AN §
% 1&\\‘(\\\\@\{'&%&&&&{\\\\\\\\\&\\&\\\\\&\\% 0| P B P AN R B I R R W
S e — \ -
0 S S S A ()] 1 _5
500 1000 1500 2000 2500 3000 i
© 0.5
0 8

what if we showed you this”

tt: Powheg v2 + Pythia 6, CT10 PDF set W pT cut, 1 lepton,

2 |ets, 1 b-jets, anti-

MET, O leptons, 4+ jets, 2+ b-jets, AD(jets)>0.4 QCD cuts Hr
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More Than Limits  anas

* How to compare currently non-unfolded distributions to
new MC version outside of ATLAS?

* We often reweigh or only show “post-fit” MC.
If given MC before this, would it be useful?

e |s folding i.e. via Rivet routines a viable option?
 What regions of phase space near where searches are

being done are interesting to measure in order to
understand MC better?

* |f you had one wish, it would be to see a plot of...

* Jo what extent is it important to unfold distributions in order
for generator authors to improve MC?
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Conclusions

Searches go out to the most extreme regions of phase-space where
the MC is not tuned nor many measurements are done (yet/ever)

e Understanding of SM might be limiting factor in near future
List of minor item wish lists shown
EW Corrections - important for the ultimate precision
Slicing/Biasing MC - critical - faster, more flexible
In these regions, ad hoc procedures are needed for systematics i.e.
generator comparisons. Can we harmonize or discuss to make this
more robust/meaningful?
More than limits - what is the minimal amount of information from

searches that can be useful for MC studies? What is next-to-minimal?
Dream plots?
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