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Request from the organisers for these
slides:
“Summarise rapidly the facts and
problems”

Given that typically only one experiment has
a full Run-2 analysis in each area, | will not
say much on “comparison” (as written on
indico) - we are in a fleeting moment of
almost perfect complementarity!

Many thanks to the speakers!
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H-bb

sl
Tevatron CDF+DO 2.80 @m =125 GeV o
Run-1 ATLAS+CMS 2.60 (3.70 €) ]
Run-2 ATLAS VH 3.50 (3.00 €) N
Run-1+Run-2  ATLAS VH 3.60 (4.00 e) of

Evidence obtained by ATLAS in VH
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Experimental challenges include, with high pileup:
« Signal modelling uncertainties

» Background modelling uncertainties §1:
« Flavour tagging L

Improved mass resolution

—_
-

=
N

g;llllllllllllllllllIIIII|III

—_

Next steps:

* Observation! 08
* Moving from search to measurements in VH -
0.4

* Modifications to analysis strategies?
» Disentangling production diagrams?
» See channels beyond VH: VBF H-bb, VBF H(—=bb)+y, tt}.
* Boosted channel has new challenges as discussed by
Silvio

0.2
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SJC + p-in-jet + Kinematic Likelihood Fit

o (o, .- o)o,

— 15.2 GeV 0.0 %

----- 13.2 GeV 131 %
== 124 GeV 18.0 %
— 8.8GeV 4.7 %

:‘::‘; "Jr il
80 100

1 TIEET]
120

My, [GeV]




VH, H(bb) Considerations

Source of uncertainty T p
Total 0.39
Statistical 0.24

Svstematic

Experimental uncertainties

Jets 0.03

B 0.03

Leptons 0.01 Tim
b-jets Limiting factors

b-tagging | cjets 004 D _
light jets 0.04 Slgl'la| mudelllng

extrapolation 0.01 * Monte Carlo statistics

* Flavour taggin
Pile-up 0.01 B8NS .
Lurminosity 0.04 » Background modelling

Theoretical and modelling uncertginties
Signal

Floating normalisations
Z+jets

W +jets

it

Single top-quark
Diboson

Multijet

MC statistical
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H-tT

Run-1 ATLAS+CMS 5.50 (5.00 €)
Run-2 CMS 4.90 (4.70 e)
Run-1+Run-2  CMS 5.90 (5.90 €)

Observation of this decay in combined A+C Run-
1 sample surpassed by CMS alone (Run-1+Run-2)

Experimental challenges include, with high pileup:

T identification and backgrounds

« T and jet energy scale and resolution
Control of backgrounds from data, especially Z+jets - can peak

(e+h) under signal

 Embedding or not?

» MC statistics a large uncertainty
Triggering (espt._ T )

Hadronic decay mode separation

Next steps:

Study H properties

* In production processes such as VBF CP test

* Run-1 analysis shown by Elias
* Via spin correlation - uniquely

» Does selection affect/bias sensitivity?
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CMS tt analysis post-fit systematic error breakdown (from Yiwen’s talk)

refined uncertainty
model

* split jet energy scale into
27 different sources

* more detailed tau ID and
scale uncertainties

» control regions in fit
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Source of uncertainty Magnitude
Prefit | Postfit
Tj, energy scale 1.2% on energy scale 0.2-0.3%
e energy scale 1-2.5% on energy scale 0.2-05%
e misidentified as T, energy scale | 3% on energy scale 0.6-0.8%
i misidentified as 7, energy scale | 1.5% on energy scale 0.3-1.0%
Jet energy scale 27 sources, event-by-event -
E™* energy scale Event-by-event -
T, ID & isolation 5% per T, 3.5%
T, trigger 5% per T, 3%
T, reconstruction per decay mode | 3% migration between decay modes 2%
e ID & isolation & trigger 2% -
} ID & isolation & trigger 2% -
e misidentified as T, rate 12% per 13, decay mode 5%
i misidentified as 7, rate 25% per T, decay mode 3-8%
Jet misidentified as T, rate 20% per 100 GeV 1, pr 15%
Z — 11/ £k estimation Normalization: 7-15% 3-15%
Uncertainty on my o, pr(££/TT), -
and m; corrections
W + jets estimation Normalization, ey and 7, 13,: 4-20% -
Extrap. from high-m7 region, e%, and u7,: 5-10% | -
Unc. from CR, e, and uT,: ~ 5 —15% -
QCD multijet estimation Normalization, ep: 10-20% 5-20%
Unc. from CR, e, T, T, and put,: >~ 5—15% -
Extrap. from anti-iso. region, et;, and yt,: 20% | 7-10%
Extrap. from anti-iso. region, T, T, 3-15% 3-10%
Diboson normalization 5% -
Single-top normalization 5% -
tt estimation Normalization from CR: =~ 5% -
Uncertainty on top quark pr reweighting -
Luminosity 2.5% -
b-tagged jet veto (eu) 3.5-5.0% -
Limited number of events Statistical uncertainty in every bin -
Signal theoretical uncertainty | Up to 20% | - -
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Within sight: H-pp

Run-1 CMS <7.4x5M (6.5 e) a: —— Signal « 20
Run-2 ATLAS <3.0xSM (3.1¢e) s
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Category splitting enhances sensitivity - boosted
and VBF topologies - refine further
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