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Theoretical motivation

The existence of new neural particles, i.e. Composite and little Higgs theories predict
Kaluza-Klein excitations of both spin-0 new particles of spin-1 (V’): charged W’ and
Why is gravity much weaker than the (radion) and spin-2 (graviton), Is predicted. neutral Z'.
we.ak force In nature” | , |
This is one of the big unanswered m——
guestions of particle physics. New : o 10~ Zh 4
physics scenarios try to answer these % ol A Model B - 4
guestions. Some models attempt to . "l
explain this by increasing the number S ol =105
of spatial dimensions, e.g. warped 5 & 7~ JHEP09(2014)060
extra  dimensions, while  others i oy =3
Introduce new Interactions, as in the f 3 | |
case with extended gauge theones 10 ¢ 500 1000 1500 2000 2500 3000 3500 4000
M, [GeV]
Predicted new particles have large couplings to bosons.
qqQ 04
A large jet cone (R=0.8) is used in order to If the vector bosons are highly boosted, the
contain all the decay particles of the VIH VIH PV /e leptons are very close to one another.
Y
boson.
Grooming technigues distinguish between
jets originating from single quarks/gluons
or boson; I_Jy fil_tering_out soft and large Large resonance Highly boosted
angle emissions in the jets. masses : intermediate bosons
PF candidates P e 140 >~ In this case, the lepton isolation has to be
A o J,/ o modified in order to remove unwanted particles
—"\“. Ne® Resolving jet substructure stemming from the background, without
N7 T,1. IThe ratio 7, /7, IS a measure of how 2- versus removing the other lepton from the V/H decay.
i - 1-prong like a jet is, allowing the discrimination
initial jet reclustered ~ dfter soft-radiation Prong ) J

between jets originating from single quark/gluon

d
remove and those originating from the decay of a V/H

7T

Groomed jet mass

boson decaying into two quarks.
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Jets originating from b quark hadronization
can be identified by a secondary vertex due
to the longer lifetime of the B hadrons.

For jets originating from the Higgs boson
decay to b quarks either the large-cone jet
or the subjets can be b tagged.
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The reconstruction of tau leptons is challenging
due to the plethora of possible final states, like
eVeVy, UV, vy, vy, v, and 3h*nv,.

Standard reconstruction for t,

Jets as seeds
for T reconstruction

Boosted reconstruction for z,,

Subjets as seeds for
T reconstruction
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Summary

ﬁ = == Subjet C5Vv2, minimum among two subjets , E - = Subjet CSVvZ, minimum among two subjets ‘;',
=" - e AKS jet CSWv2 " -« AKS jet CSVVv2 A
% - AK4 }et CSVv2, AR(AK4 jet, AK8 jet)<0.4 - - AK4 ;et CSVv2, AR(AK4 jet, AKS jet)<0.4 . P Analyses of Run 1 and Run 2
E | doubled - —double-b . m (2016) data showed no significant 5 "F N
= 107E = deviati ith t to the =mo- "un] iy Run 2
£ : : eviations wi respect to the =™ _ o 5213 TeV
E - E Standard Model expectations, and g 120~
= - - exclusion limits on the production 3 10—
. 1{:‘;_2 — = - " Qo B
e 2 SMSETVAs008 LB cross section of these predicted S o0
= - =3 new resonances were set. g r
. AKS jet EE AKS jet = 60~
3 50 < m < 200 GeV ) 50 < m < 200 GeV C A A g
107 300 <p_<500GeV 1200 < p_ < 1800 GeV ¥ ho K hat th a0r
al R R S i i i R R S P — owever, wno Knows wna e -
0 0.2 0.4 0.6 0.8 10 0.2 0.4 0.6 0.8 1 cemaining 60% of unanalvzed “F / N\
Tagging efficiency (H—bb) Tagging efficiency (H—bb) J y - s
LHC data will reveal. 2011 2012 2013 2014 2015 2016 2017 2018
ICHEP 2018 35.9 b (13 TeV) ICHEP 2018 35.9 fb' (13 TeV)
rch for resonan - H : - ’
Search Tor resonance -~ Bulk Graviton (k = 0.5) — HH—2b2t (CMS-PAS-B2G-17-006) - - —HVImodel B — WH—2q2t (CMS-PAS-B2G-17-006)  —
- 95% CL upper limits — ZZ-5212v (JHEP 03 (2018) 003) - 10 L 95% CL upper limits  — WZ—2q2! (arXiv:1803.10093) B
10 &= — Observed — HH—4b (CMS-PAS-B2G-17-019) —= = — Observed — WH—2g2b (EPJC 77 (2017) 636) =
_I_ = Median expected — 727 —2q2| (arXiv:1803.10093) — *| ---- Median expected WH—lv2b (CMS-PAS-B2G-17-004) T
- - — WW—4q (PRD 97 (2018) 072006) | : — WZ—2q2v (arXiv:1803.03838) -
SM background .
After. _the tWO_ bo_sons are l_ ) . 1E ZZ->4q (PRD 97 (2018) 072006) | . 1g° WZ-2qlv (JHEP 05 (2018) 088) =
identified, the invariant mass 9 - — ZZ—2q2v (arXiv:1803.03838) 4 |8 o e — WZ—4q (PRD 97 (2018) 072006) ]
of the system Is reconstructed. resonance bump I WW->2qlv (JHEP 05 (2018) 088) 7 T\ ;)Q\ s
The new resonance would S 10 - ¢l10 ¢ R g =
manifest itself as an excess of - . - ' :
events in a localized region on - B, 2
: 10—2 | 10" E
top of a smoothly-falling | —|— _I_ = CMS 3 - CMS
background spectrum. T " Preliminary - ] - Preliminary s
. . . —3|IIII|IIII|IIII|IIII|IIII|IIII|IIII|IIII 10_3__|-||||||||||||||||||||||||||III|IIII|I_-IHI_—
diboson invariant mass 05 1 15 2 25 3 35 4 45 05 1 15 2 25 3 35 4 45
Mg, TeV] PhysicsResultsB2GDibosons m,,. [TeV]

(*) pascal.baertschi@uz

N.ch



