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Figure 4: Observed (solid) and expected (dashed) 95% C.L. exclusion limits on s(A ! Zg) as a
function of signal mass, together with the 68% (green) and 95% (yellow) ranges of expectation
in the background-only hypothesis. The range 300 < mZg < 2000 GeV is shown.
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Figure 10: Data/MC comparison in the preselection for the AK8 jet properties.
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' Search for High Mass Resonances with CMS

SEARCH STRATEGY

1. Pick your favorite di-object final state 
– crucial expertise in reconstruction and detector 

2. Be as model-independent as possible 
– do not design selection based on a particular model 
– be loose in kinematics 

3. Reconstruct invariant mass
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Interest of dijet data scouting

Giulia D'Imperio – 100 Congesso SIFGiulia D'Imperio – Università La Sapienza – INFN Roma

● Should be detected also in dijets 

● Standard analysis not sensitive to masses below 1.2 TeV

● “Data scouting” sensitive to lower dijet mass
● 8 TeV results are public, no observed excesses
● needed also at 13 TeV  � very interesting 

The production at LHC is allowed! 

Clean&final&state&at&hadron&colliders&
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Search for new particles decaying into Zγ final 
states in proton-proton collisions at √s = 13 TeV
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The analysis search for heavy resonances 
decaying into a jet (the Z candidate) and a γ 
Signal backgrounds: 
- irreducible: γ+Jets 
- reducible: QCD, Z+Jets, W+Jets

A jet is a narrow cone of hadrons and other particles produced by the hadronization 
of a quark or gluon that carry a color charge and therefore cannot exist in free form 
because of QCD confinement.

No evidence of new 
physics so far
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As the resonances searched have a very high mass (greater than 1 
TeV), the resulting products of the decay have a high pt. This means 
that they will be very collimated and therefore, in the hadronic 
channels, the two jets coming from the boson, will be reconstructed as 
a single merged jet. 

jet1

jet2 jetmergedBoson

Good Data/MC agreement

As LHC luminosity and energy increase with respect to Run1 values, many analyses have been focusing upon searches for heavy new resonances decaying into Standard 
Model objects.An important example is represented by the diboson analyses. One of the most appealing one is the Zγ, where the analysers look for a Z and a photon in the 
final state. This particular signature is predicted by many different theoretical models and can probe a very large scale of energy, from hundred of GeV to tenths of TeV. 
Moreover it can test and validate any possible signature seen in the diphoton analyses as the γγ coupling and Feynman diagram are very correlated to the Zγ one

Simone Gelli for the CMS Collaboration

IFAE2017 Conference - Trieste, Italy
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The analyses look for a bump in 
the Z+γ invariant mass spectrum
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12 4 Object selection

(a) AK8 jet pT (b) AK8 jet h

(c) Pruned mass (d) N-subjetiness

Figure 10: Data/MC comparison in the preselection for the AK8 jet properties.

To ensure the right energy values 
coming from reconstructed photons 
and/or electrons all events are 
calibrated using a pure sample of 
leptonically decaying Z bosons (for the 
γ, the tracks are removed and only the 
calorimeter deposits are used)
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Figure 2: MZ (top) and MZg (bottom) in the µ+µ�g channel(left) and e+e�g channel(right). The
data (black markers) are compared to the simulation (stacked histograms). Pile-up reweighting,
lepton and photon efficiency scale factors, muon momentum corrections, and EGM energy
corrections are applied.

3.8 T

CMS-EX0-16-018

Giuseppe Fasanella, ULB and INFN Roma I

Data driven inputs
● Energy scale and resolution corrections (MC used as a template to fit the data)

● Efficiency scale factors from Z → ee with TP technique

0 T

after calibration
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Figure 2: MZ (top) and MZg (bottom) in the µ+µ�g channel(left) and e+e�g channel(right). The
data (black markers) are compared to the simulation (stacked histograms). Pile-up reweighting,
lepton and photon efficiency scale factors, muon momentum corrections, and EGM energy
corrections are applied.

Invariant mass of the opposite charged di-muon 
system. Clearly visible the Z mass peak
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The analysis search for heavy 
resonances decaying into a couple 
of opposite-sign leptons, which 
comes from the Z decay and a γ 
Signal backgrounds: 
- Z+γ , Drell-Yan+Jets
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Figure 4: Observed and Expected limits on the broad spin-0 resonance production cross section
times branching fraction X ! Zg obtained in the (a) anti-b-tagged and (b) b-tagged categories.
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(b)
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Figure 5: Observed and Expected limits on the production cross section times branching frac-
tion X ! Zg obtained with the combination of the two categories for (a) narrow spin-0 reso-
nance.(b) broad spin-0 resonance


