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Smug Standard Model

Once again, | win. #/CHEP2016 #diphoton

Smug Standard Model
Maybe you'd do a better job finding NP if you weren't all so busy
dancing and tweeting about how awesome science is. #justsaying
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Vector Boson Tagging
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Vector Boson Tagging
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Boosted Boson Searches

ATLAS Exotics Public Results, 2016 Data

ATLAS-CONF-2016-086  13.3/fb Aug

Search for Dark Matter production associated with bottom quarks in 13.3 fb—1 of pp collistions at vs=13 TeV with the ATLAS detector at the LHC il 2016
ATLAS-CONF-2016-084  15.4/fb Aug

A search for pair-produced resonances in four jets final states at Vs=13 TeV with the ATLAS detector =7 2016
ATLAS-CONF-2016-083  13.3/fb Aug

A Search for Resonances Decaying to a W or Z Boson and a Higgs Boson in the ggbarbbbar Final State il 2016
ATLAS-CONF-2016-082  13.2/fb Aug

Searches for heavy ZZ and ZW resonances in the liqq and vvqq final states in pp collisions at Vs=13 TeV with the ATLAS detector o 2016
Search for new light resonances decaying to jet pairs and produced in association with a photon or a jet in proton-proton collisions at vs=13 TeV with the ATLAS-CONF-2016-070  15.5/fb Aug

7z 2016

ATLAS detector

. % ATLAS-CONF-2016-069  15.7/fb Aug

Search for new phenomena in dijet events collected in 2015 and 2016 pp collisions with the ATLAS detector at vs=13 TeV [ 2016
ATLAS-CONF-2016-062  13.2/fb Aug

Search for diboson resonance production in the Inuqq final state using pp collisions at vs=13 TeV with the ATLAS detector at the LHC [ 2016
‘ ATLAS-CONF-2016-061  13.3/fb Aug

Search for new resonances decaying to a charged lepton and a neutrino in pp collisions at vs = 13 TeV with the ATLAS detector [ 2016
ATLAS-CONF-2016-060  13.3/fb Aug

Search for resonances in the mass distribution of jet pairs with one or two jets identified as b-jets with the ATLAS detector with 2015 and 2016 data o 2016
% ATLAS-CONF-2016-059  15.4/fb Aug

Search for scalar diphoton resonances with 15.4/fb of data collected at Vs=13 TeV in 2015 and 2016 with the ATLAS detector [ 2016
ATLAS-CONF-2016-055  15.5/fb Aug

Search for resonances with boson-tagged jets in 15.5/fb of pp collisions at vs=13 TeV collected with the ATLAS detector [ 2016
Search for doubly-charged Higgs bosons in same-charge electron pair final states using proton-proton collisions at Vs=13 TeV with the ATLAS detector ATLAS-CONF-2016-051  13.9/fb Aug

% i 2016
ATLAS-CONF-2016-049  13.3/fb Aug

Search for pair production of Higgs bosons in the bbbar final state using proton--proton collisions at ¥vs=13 TeV with the ATLAS detector [ 2016

ATLAS-CONF-2016-045 13.3/fb Aug
Search for new high-mass resonances in the dilepton final state using proton--proton collisions at Vs=13 TeV with the ATLAS detector [ 2016




Boosted Boson Searches
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Theory Motivation

Lot -Refok sypuestry
g § D g ) L/z
R > L/
iy _W 2
-7}. DTS s L\"'\ .
o sint 1P w2/ H/K=6b
o co5' 2
D{irdf Sy }” (axan. CSS 1/@
b

-Susgj Hjjsws -~ (j j’JV s 2/@



CMS 650 GeV (R >ZV > llgq)
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Entries / 50 GeV
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ATLAS 650 GeV (R >ZV > llgq)
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650 GeV (R > 2V > llqq)
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J.A. Aguilar-Saavedra, JC, S. Lombardo, arXiv:1607.08911



650 GeV (R > 2V > llqq)

ATLAS . |
pas v (g A) Jo 1) Pk hers St
\\/ Y l) AN, b V-jet ‘%(27'.5 <ntera

{

/7‘\\ Zﬁ____(;
égDG‘a/\/ Z <9



650 GeV (R > 2V > llqq)
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Events / 100 GeV
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2 TeV (run 1)
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Events / 100 GeV
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2 TeV (run 2, December 2015)
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2 TeV (run 2, December 2015)
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o(pp — HVT — WZ) [pb]

2 TeV (run 2, December 2015)
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2 TeV (run 2, December 2015)
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o(pp — W’) x BR(W' — ZW) [pb]

2 TeV (run 2, December 2015)
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2 TeV (run 2, December 2015)

5(pp — HVT) x BR(HVT — W2Z) [pb]
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2 TeV (run 2, December 2015)
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Tribosons for the 2 TeV JJ bum
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Another idea for the 2 TeV JJ bump

q " Jjet
q %q
~ 4
i+ /=~ o
EJ VJ "'
------ Q~
i 7/ "
q xq .
g /] Jet
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Fully hadronic 2 TeV data (2016)

Dec 2015

S‘ 1 04 E T T T | T T T T T T E
= F ATLAS Preliminary 3
N - Vs=13TeV,3.21b" .
% i ® Observed 95% CL
1108 ——__\ - Expected 95% CL —
S : ARR) -t io ]
% : + 20 ' :
% — HVT W WZ
rei -
310 §
= i
T i 1
Q
i
1 1 1 1 | 1 1 1 1 | 1 1
1500 2000

6(pp— W+ X)xBR(W'—WZ) [fb]

—_
o
w

—_
o
n

10

August 2016

ATLAS Preliminary
{s=13TeV, 155 b

— Observed 95% CL
---- Expected 95% CL

mw + 1o

20
— Model A, g =1
—— Model B, g =3

1 IIlIII|




Events / 100 GeV
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Events / 100 GeV

Fully hadronic 2 TeV data (N track)
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Events / 100 GeV

(xt.'g 4_ IIIIIIIIIIII | L | L | LI | L I L I L IIII_
= N imi 1
= 0.05 ATLAS Preliminary E e
S - } s=13 TeV, 15.5 fb” . E
3 0.04— ] 3
N - ' @® Data . =
= 0.03F = WizMC 3 ot
P — - — ]
' 2 IR ---- WI/Z reweighted _ E
S0.02- 4 b
“ 001 : 1 {2400
- : 1 }[GeV]

| TR ) i

IIII|IIII|IIII IIIIJIIII|IIII|IIII|IIIIIIIIlIIIII_

OFT

10 20 30 40 50 60 70 80 90
Nlrk



Events / 100 GeV

Fully hadronic 2 TeV data (N track)
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Boosted vector boson searches are young and immature, there is scope
for exploring their potential to discover BSM physics

The diboson resonance program is reaching maturity, but there are well
motived BSM models whose first signature would be a collection of
confusing and seemingly contradictory anomalies in with the character
of statistical fluctuations.

This motivates an exploration for a broader extension of the search for
new physics in boosted bosons.

In the meantime, there are some curious anomalies that can provide
cheap entertainment.



