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SUSY

* The existence of an additional type of matter which does
not directly couple to photons is suggested by
observations of galactic rotation curves & gravitational
lensing, for example.

* There is a need for delicate fine-tuning in the quantum
corrections of the Higgs mass calculation to achieve the
measured value of 125 GeV.

* Supersymmetry helps the convergence of the gauge
coupling constants.
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Search topologies

e Searches for SUSY have yet to discover new physics.
e Searches are pushing potentially new particles to
larger and larger masses.
* Need to explore all regions of SUSY parameter space.
* We have devised a search strategy to look for new physics
with high p; Higgs bosons and missing energy (MET) in

the final state.
boosted Higgs bosons

/ decaying to bb
(57% branching fraction)

example model:

"™\ supersymmetric particles escape
detection creating missing energy
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H |ggS kl nematics * Decay products of high p;

objects are emitted at
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* Underlying jet structure
* Higgs bosons generally  « b-quark daughters are can be used for particle
have p; >300 GeV in our typically contained in a identification...
models of interest. cone of AR < 0.8
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* Dedicated MVA used to find compatibility of
jet coming from the decay of two B-hadrons.
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Backgrounds

. o .
true MET unidentified leptons + true MET
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Baseline Selection

 HT > 600 GeV (AK4 jets)
* MET > 300 GeV HT = ) |p7|
* 2 or more AKS8 jets AR4 jets

* p;>300 GeV, 50 < mass < 250 GeV
All hadronic search

e veto electrons, muons & isolated tracks
* Suppress QCD: Ad, ,3,>0.5,0.5, 0.3, 0.3 (AK4 jets)

MET=| >  p7|
candidates
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mis-measured jets
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Background estimation

jet mass

A

* Data are binned in signal
& sideband regions
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bb-tagged

assumption
to be validated!
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Events

* Estimate the background as an ensemble

single Higgs tag double Higgs tag
both jets pass mass requirements both jets pass mass and
one and only one pass b-tagging b-tagging requirements
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MC validation of the background estimation procedure

B (BC/D)prediction Agre.ement of kK with unity |nd|cate§
K = A consistency of the method. Corrections
truth could be applied for large deviations.
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MET distributions
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* Yields for the statistical treatment are
placed in a 3-bin MET histogram in both a
single and double-Higgs tagged region.
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Expected limits
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the signal region is still blind



Summary

* Presented a search for supersymmetry in events with boosted Higgs
bosons and missing transverse energy

* fully hadronic final states with Higgs decays to b-quarks
* Very low expected background, especially in high MET bins.

* Sensitivity to gluinos with masses up to 2100 or 1900 GeV for the
Higgs-Higgs or Higgs-Z final states, respectively.

* Expect to unblind the signal region for the 2016 dataset soon!
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Some current limits...
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Events

Higgs Tagging (sub-leading jet selection

CMS Simulation work in progress ~ 35.9 (13 TeV)
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single u validation region - data / MC comparison
leading jet
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low Ad validation region - data / MC comparison
subleading jet
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Compact Muon Solenoid - CMS

CMS DETECTOR STEEL RETURN YOKE

Total weight : 14,000 tonnes 12,500 tonnes SILICON TRACKERS

Overall diameter :15.0m Pixel (100x150 ym) ~16m* ~66M channels
Overall length :28.7m Microstrips (80x180 ym) ~200m? ~9.6M channels
Magnetic field :3.8T

SUPERCONDUCTING SOLENOID
Niobium titanium coil carrying ~18,000A

MUON CHAMBERS
Barrel: 250 Drift Tube, 480 Resistive Plate Chambers
Endcaps: 468 Cathode Strip, 432 Resistive Plate Chambers

PRESHOWER
Silicon strips ~16m? ~137,000 channels

FORWARD CALORIMETER
Steel + Quartz fibres ~2,000 Channels

CRYSTAL
ELECTROMAGNETIC
CALORIMETER (ECAL)
~76,000 scintillating PbBWO, crystals

HADRON CALORIMETER (HCAL)
Brass + Plastic scintillator ~7,000 channels
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Compact Muon Solenoid - CMS

\,

SO —
Tracker |
Electromagnetic
Calorimeter
Hadron
Calorfmeter Superconducting
Solenoid [ron return yoke interspersed
with muon chambers
Muon Electron Charged hadron (e.g. pion)
- == Neutral hadron (e.g. neutron) ====-Photon
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SUSY

Standard particles SUSY particles

Y
)2

Squarks o Sleptons o SUSY force
particles

. Quarks
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