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Introduction

# Many ongoing activities by ATLAS and CMS

# Mainly aimed at HL-LHC but also few studies for HE-LHC
and running at different cm energies

& Analyses centre on

# Searches for heavy Z'/W’ bosons
# ttbar and diboson resonances

# Heavy composite Majorana neutrinos
# Leptoquarks
@ Vector-like quarks

 New CMS results on HH—4b resonances covered in
separate talk this morning
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W' =tb—Ivbb

& Signature y - e
& High-pr lepton, significant Etmiss, 2 b-jets W :’
q

..." C M S Source Current Reduced  Shape?

systematics systematics

%y H Luminosity 6.2% 1.5% No
@ Extra p0|atlon Of Ru n-2 ' s ; h‘l ;5 B 2 s i- | ‘ i-s ! | ; ) Trigger Efficiency (e/ ) 2%/5% 1%/1% No
Lepton ID Efficiency (e/ ) 5%/2% 1%/1% No
s . Jet Energy Scale 3.8% 1% Yes
L & SySte matl CS Jet Energy Resolution 1% 0.07% Yes
b/ c-tagging 2.7% 1% Yes
oty : . . light quark mis-tagging 1.2% 1.2% Yes

# Run-2 or no systematic uncertainties st b AR

Top pr Reweighting

# Reduce most experimental to O(%), =

top pr reweighting by factor 3, theory ?Tfffiiﬁoi;‘l’;‘iﬁﬁﬁgz?;ﬂe 11%50/;?
I eoretical top cross section 15%
unce rtal nty by fa Cto r 2 Theoretical bosonic cross section 10%

& Exclude m(W') >4 TeV @ 95% CL =l 45 CNS Pretmnany Smeaten .Thm?’jvf’fjsg““T‘TV.’
& Current limit: 2.67 TeV A T e
& No updates planned
& ATLAS

& Similar study ongoing using MC truth and X
smearing functions

s, No Systematics
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" Invariant Mass Analysis
| e/u+jetsN  =1or2
E tags
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http://cms-results.web.cern.ch/cms-results/public-results/preliminary-results/B2G-16-017/index.html
https://cds.cern.ch/record/2274436/files/FTR-16-005-pas.pdf

W =ty
« CMS (CMO-PAS-EXQ-14-007)

@ Looking at e+ET™SS final state using Delphes

@ Can discover SSM W’ signal up to ~7 TeV
& Currently W’ excluded up to 5.6 TeV
-CONF-2018:017)

& High luminosity needed to reach low
couplings of O(0.1 - 0.01) for 5o discovery

# Also separation power between different
models (Cl, obsolete EFT DM) studied

# No plan to update electron channel results,
but study to be extended to tau channel

# ATLAS

& Studying e+ETMS and u+ET™SS final states
using MC truth + smearing

# Plan to show discovery/exclusion limits

=
o)

~
=
(@]

ents / luminosity (fb)

14 TeV
T

AN REEER RO
I i, single t E
I Diboson -
oy E
Bl W-Iv E

SSMW',M=5TeV —=
—— SSMW,M=6TeV 7
—— SSMW,M=7TeV 3

CMS Simulation =

ST
Tl
10—4
10—5
10—6

M, (GeV)

10

107

10

-2|\\\\ll\\\‘II\\‘\I\\‘\II\‘\\II‘
1000 2000 3000 4000 5000 6000 7000

14 TeV
T 1]

\\\\ll\\\‘ll\\‘\l\\‘\ll\‘\
CMS Delphes Simulation

? e+ E_Ir[ﬂss

— 300" ]
— 300 fb"
——— 3000 fb" |

M, (GeV)

20/06/2018 Monika Wielers (RAL) 4


https://cds.cern.ch/record/2206863
https://cds.cern.ch/record/2621303

' —U
# ATLAS

# Studying ee and pupu final states
using MC truth + smearing

# EXxclusion limits shown in LAr TDR

# Plan to show exclusion and
discovery limits for various Z

models for Vs = 13, 14, 15, 27 TeV

# Also plans for property studies

& CMS (CMS-PAS-EXQ-14-007)

# Study ee final state
& Existing full sim property study

using AFBin 2014

# No plan to update results
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https://cds.cern.ch/record/2206863

ATLAS ttbar resonances

Low top pt High top pr

# Study Z'—tt—{fvb qq’b (mult. small-R or large-R jets)

e n
& Approach: MC truth + smearing approach ﬁ %«]

# Results from ATL-PHYS-PUB-2017-02 Y/
# Exclude top-colour Z’ at 95% CL (no e R IETT AT TTRIRE
systematic uncertainties) with § 10¢ j L ot=3000.0fb" B sty 3
@ mz < 3 TeV after Run-3 T E oot ot

& mz <4 TeV after the HL-LHC N107'E (s =14TeV E

& Run-1 paper with 20.3 fo-t (JHEP 08 @i102F >
(2015) 053): mz'< 2.1 TeV W0k .

# Results now updated with recent bm{E r=1.2% .
smearing functions (not yet public) jgsp ATLAS Simulation Preliminary ™= ]
# No additional updates planned 0 1 2 3 45 GmZ, [ZreV]S
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https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/PUBNOTES/ATL-PHYS-PUB-2017-002/

CMS ttbar resonance search

# Projected results from Run-2

Expected 95% CL Limit onc,, x B(Z'>tf) [pb]

& Study both lepton+jet and all hadronic final states
# Two scenarios for systematic uncertainties considered:

# Current and no systematic uncertainties

3000 fb™” (13 TeV)

Current Systematics

C M S :-; No Systematics
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Preliminary Simulation
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Limits similar to ATLAS
Similar limits on m(Z’) for
both final states
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X RS KK Gluon (LO x 1.3)
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Exclusion limits with broader
resonance few 100 GeV lower

# Results to be superseded by upcoming new Delphes study

& Adapt analysis strategy for m(Z’) > 4 TeV (offshell prod. important)
# Concentrate on wider (theoretically more correct) resonances


https://cds.cern.ch/record/2274436/files/FTR-16-005-pas.pdf

ATLAS VV resonance search

# Look at WW/WZ — fvqq and ZW/ZZ — #qq, vvqq final states
# Both resolved and boosted channels

# Analysis done similar to Run 2 (JHEP 03 (2018) 042 JHEP 1803
(2018) 009)
# Approach:
& MC truth + smearing approach for HL-LHC
# Delphes for HE-LHC
# Several studies done comparing Delphes W|th smearlng approach
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N : [ ] Expected limit ( 20) 6] [ Expected £10
. B 3 =
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https://link.springer.com/article/10.1007/JHEP03(2018)042
https://link.springer.com/article/10.1007%2FJHEP03%282018%29009

HH—4b

# CMS (CMS-PAS-FTR-18-003)

& New result!

# Look at VBF HH channel
& VBF signature has higher significance
w.r.t. to presently studied s-channel

# See talk by Devdetta Majumber

« ATLAS (CERN-LHCC-2015-020)

& Old truth+smearing-based study of
G*kKk—HH production

& bb-system from H highly boosted

# Exclude G*kk—HH form < 2.2 TeV
& Update analysis

& Improved selections B

@ bootstrap bkd estimate from Run 2

ATLAS Simulation Cm=15Tev
{s=14TeV, 3000 fb' [ M=2.0Tev
Reference B m=25Tev
— Top

— Multijet

Events / 50 GeV
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https://cds.cern.ch/record/2055248?ln=en

CMS: Heavy composite Majorana neutrino

. ’ 7 a
# Look at N—{qq’ decays
# ee + 2 jets or uu + 2 jets final state
# Run 2 analysis in . -
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@ Plan

@ Do similar study for HL-LHC using Delphes
# Calculate discovery/exclusion limits
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https://www.sciencedirect.com/science/article/pii/S0370269317308936

CMS: LQ; — b

# Run 2 result in CMS-PAS-EXQ-17-029 ) .
# LQ could explain anomalies seen in B t
factories ¢ N1
# BR(LQ3 — tb) =1
& Model R2 ~ as described in_Phys. Rep. q e
6 g j ‘ZQJ ﬁ) CMS Preliminary
< 25T
@ Look at ethb, uthb and ththb final states e
# Plans i

[~ Excluded b
1.5F i ;
ol i o e

# Redo analysis for HL-LHC using Delphes
# Sensitive to high-mass/coupling region

Scalar LQ
B=1

I Ll l L. I - - L
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https://cds.cern.ch/record/2308274
https://www.sciencedirect.com/science/article/pii/S0370157316301314?via%3Dihub

CMS: single VLQ: T—tH

# Look at T—»tH — (£vb) (bb) final
state
# Delphes-based study

« Study sensitivity to left- and right-handed VLQ

CMS Preliminary Simulation 3000 fb™ (14 TeV)
> EFETTT I T T TR T T T T '-"ﬁ‘ JEEERE 'E
§ 1wk T —tH :;%73 1 Mass (GeV) | Expected cross section upper limit (fb)
B U Tbq (LH) Ttq (RH)
g™ 5 —rowps: 1000 85.9 54.7
T raum=st ] 1500 284 203
F 2000 12.8 9.06
T 2500 7.20 4.64
100 3000 4.69 4.69
107
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[GeV]

T reco

# FPlans
# Updated results hopefully available in time
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https://cds.cern.ch/record/2274436/files/FTR-16-005-pas.pdf

Instead of summary: expected studies

Analysis | Exp._|method __|status _comments

ATLAS

W' —tb CMS

ATLAS

W' —f{nu  CMS

ATLAS
7'l

CMS

ATLAS
ttbar

resonances cps

MC truth +
smearing

Projection

MC truth +
smearing

Delphes

MC truth +
smearing

Fullsim
version 2014

MC truth +
smearing

Delphes

On track

Previous
study, done

On track

Previous+
study for e,
new for t

On track

Previous
study, done

Nearly
finished

On track

discovery and exclusion reach in
semilep channel

Done for ECFA 2016. discovery and
exclusion reach in semilep + had
channels. Systematics impact

Discovery / exclusion limits in e/n
channel

Discovery reach and weak couplings
for W’ in e/t channel. Separation
power between models

Study limits for Vs = 13, 14, 15, 27
TeV, distinction between models

Z’ properties (ArB) for diff dilepton
resonance models. Upgrade impact.

Update of ALLLEOYS-PUB-2017.02

with recent smearing functions

Semilep + had comb., narrow and
wide widths. Updates ECFA study


https://glance.cern.ch/atlas/analysis/pubnotes/details.php?id=2263

Instead of summary: expected studies

Analysis | Exp._|method _|status __Jcomments

ATLAS MC truth + On track WW/WZ — fvqq, #qq, vvqq final

v smearing states, boosted and non-boosted
resonances )
jets

ATLAS MC truth + On track Update of result in CERN-LHCC-

HH—4b )
smearing 2015-020

VBF + heavy CMS  Full sim Brand-new PAS-FTR-18-003
reson. — 4b public result
Heavy CMS Delphes On track Limits in eejj, uujj channels
composite
Majorana v
LQ3—1b CMS Delphes On track
VLQ CMS Delphes Previous ECFA 2016. Exclusion sensitivity

study, done for left- and right-handed VLQ
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