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Introduction

B 16 analyses highlighting resonant di-boson production

— Using data from 2016 onwards
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Motivation

B High mass VV resonances can be interpreted as new particles
predicted by BSM theories, for example:

- Extended Higgs-like EW sector

- Two-Higgs-Doublet Model (2HDM) / Minimal Supersymmetric SM
(MSSM)

- Bulk Graviton
- Heavy vector triplet (HVT)
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Hadronic jet reconstruction

B Bosons from high mass resonance decay have large Lorentz boost
- Jets from hadronically decaying bosons are collimated
- Reconstructed as AK8 jets ( Anti-k . with R=0.8 )

Sketch by
F. A. Dias

Used by all analyses
reconstructing hadronically
decaying bosons from high
mass resonances

| =g >
Boosted jets: Increasing transverse momentum

B In case of lower mass resonance: Can still use low p. AK4 jets

— Split into Resolved and Boosted/Merged categories
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Hadronic jet reconstruction

Jets are groomed using soft-drop
(modified mass-drop tagger)
algorithm, removing further
constituents from soft radiation

- Jet mass calculated from four-
momentum of groomed jet

N-subjettiness t,, = 1,/ T, is used
as discriminating variable for jet
substructure
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HIG-17-033
X > WW/ZZ HIG-17-012
B Uses kinematics of decay products
as input for MELA to discriminate

Channels: signal from background or

- WW - 212y, lvaqq categorize VBF events

- ZZ — 4l; 212v; 212q

Categorization:

- vBF 7 XU\

- ggH-tagged (WW) / b-tagged (ZZ) P,

- Untagged

- Each divided into ,Resolved” and

,Merged” - st 15 Tew

Signal selection, i.a.: 5222 | e E

_ 65/70GeV <m(W,_/Z, )<105GeV B o

Major background: ol - :

- W/Z + Jets (for WW/ZZ) o s
400 =
200 £
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B2G-18-002

X—->VV

B Semileptonic and full hadronic

B Decorrelate 1., from jet mass and
analyses 21
B Categorization: p, through ,designed decorrelated
tagger” (DDT) method
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High purity ©;,; <0.43 . |
. DDT p— —_ .
- Low purity 043 < T,; <0.79 T T M-p
. . : _ 2
B Signal selection, i.a.: P '—10g(mj/pT)
~Jetp.>200 GeV s Y T
& CMS } 400<p <500GeV 8 -CMs e
~ [ Simulation 7 = [ Simuigtion e
- m, > 1126 GeV i (e e %10,15_ ............... :
i (# p, > 200 GeV | g Eo- T,
B Major background: g T
©L 102K a
. =
- QCD multijet I o ]
? mjj>1126 GeV e Qas"’n.neﬁo : 10735 mjj>1126 GeV é
| [An <13 i 3 jan | <13
i 55<mj|el<21SG‘eV | \ | ° 1 b | 55<%|<215 Ge\( |
Dgressnm o e en 0 ool o gl ion i
* p' Tagging efficiency (W—qQ)
Searches for resonant di-bosons production at CMS M — _O _ 08

Dennis Roy | EPS-HEP2019 | 11.07.2019


http://cms-results.web.cern.ch/cms-results/public-results/publications/B2G-18-002/index.html

Events / 2 GeV

Data-fit

X—->VV

Searches for resonant di-bosons production at CMS
Dennis Roy | EPS-HEP2019 | 11.07.2019

B2G-18-002

773107 (13 TeV)

II|IIII|IIlllllllllllllllllllllI|IIII|I|

CMS 22 G, , DWW, k=0.5

95% CL upper limits
- Observed

| S e e

Median expected
m 68% expected
95% expected

1 IIIIIlll

| IIIIII|

lIIII

IIIIIIIlIIIII[IIIIIIIIlIIIIllllllll

1500 2000 2500 3000 3500 4000 4500 5000
ms [GeV]

77.3f6' (13 TeV)

B 1=
77.3f0" (13 Te 77.3f0" (13 TeV) & E
I"‘\"'"'!"'I“'I"‘I"‘I'%103:;"'|""\""l""l';:/\ -
356 CM ¢ Data 5] - CMS ¢ Data = C
— Signal+background fit 8 C — Signal+background fit = ;
30 @@ t+1ounc. — B @@ t+1ounc. 5
--- W+jets, ff Pl --- W+jets, ff - ’]‘ B
o5 -..- Z+jets < E -..- Z+jets = x10 5
E0Z 2TeV) 5> WW x5) 2 E EOZ2TeV) sWW(5) - =
w a2
20 HPHP category B HPHP category ~ (D
10F I
15 i H E. = F
i B i X
bt - - -3
i TP = [ I
il E |* = =
5 ’. ' ++ "”"»» g A‘mhlm é C
L R e T T | 1.9 I} S Sl e el -
AN
2FT T L I Ty ey 2 TR NI = L
F 8 =
-1 3 10*
= i i e e e b e e EaaT o B SOFN B8 B e sE i E S B8 e e E
60 80 100 120 140 160 180 200 2000 3000 4000 5000 L.
My [Ge Dijet invariant mass [GeV
1 1
B No excess observed over expectation =
o C
B Upper limits on cross section for: N
; 10—1
- Bulk graviton ]
S L
Q
- HVT mOdel B ﬁ x 102
© 5
10°° B
10

II|IIII|IIlllllllllllllllllllllI|IIII|I|

CMS

s WWZ, HVT ]

95% CL upper limits
- Observed

1

1 IIIlIIl

Median expected
m 68% expected
95% expected

1 IIIIlIIl

1 IIIIIl|

&
IIIIIIIllllllllllllllllllllll IIIIII1_

1500 2000 2500 3000 3500 4000 4500 5000
m,, [GeV]


http://cms-results.web.cern.ch/cms-results/public-results/publications/B2G-18-002/index.html

B2G-18-008

X — HH —- bbWW

B Backgrounds are split into 4
B Final state: categories based on number of

BWW — bbagl generator-level quarks
__) A — each has distinct m_, shape
B 12 Categories:
— Signal and background yields

~ Electron / Muon estimated simultaneously from
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Conclusion

B  Only covered a few out of 16 total analyses

B No high mass resonance observed

B Significantly improved upper limits on signals w.r.t Run 1 analyses

Example: Combined upper limit on HVT model B: 2.4 GeV — 4.5 GeV
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B2G-18-006

Full X — VV Combination
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B2G-18-006

Full X — VV Combination
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