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So we want to search for this...

e Low MET: Looking at NMSSM cascades ending in

NLSP — Higgs + LSP
Higgs — bb (jets)

* Looking at p p --> squarks, gluinos In Initial state.

* Want to turn this into experimental analysis.
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The CMS detector

e Fig. 1
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Simulation Tools

Generate mass spectrum from Lagrangian parameters using
NMSSMTools.

Cross-sections from Prospino at NLO.
Compute diagrams and matrix elements using MADGraph.
Decay/shower particles using Pythia 8.

Simulate the detector measurements using Delphes.
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Simulation
 Benchmark points: (From Arxiv:1412.6394)

M; |GeV|| My |GeV||M; or M; |GeV]|o |pb]
P1| 1000 1010 decoupled ~ 1.362
P2 1400 1410 decoupled ~ 0.1377
P3| 1100 900 decoupled ~ 2.312
P4 1500 1300 decoupled ~ 0.2018
P5| 1400 1410 Mz = 750 ~ 0.1378
P6| 1100 1110 M; = 750 ~ 0.737
P7| 1500 1300 Mz = 750 ~ 0.202
P8 1400 1200 M; = 750 ~ 0.3577
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Cut & Count Analysis

 Compare with existing analysis (CMS-SUS-16-038 @ 36.3fb-1) for now to try to

find regions of parameter space invisible to current searches.

e Calculate strength parameters at 95%CL for where our signal can realistically

sneak In under the radar.

 Depending on the shape of the resulting plots we can then see whether the

efficiency of the cuts or the cross-section dominates.
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Cut & Count Analysis

Applying same cuts as per high-HT, many jets & b-jets regions in CMS SUS-16-038:
>=0 jets, jets each require >40GeV PT

>1200GeV HT

>200GeV MHT

Biased Delta Phi > 0.5

== 2, == 3 b-jets (separate categories, will look at both).

Luminosity = 36.3fb' @ 13TeV
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Signal Properties
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Conclusions and the Plan Going
Forward

Cross-section seems dominant over current searches: Low SUSY mass
gives too high cross-section despite the efficiencies of the cuts.

However we see the limits are less harsh for very light LSP.

This region we would like to explore turther.

Current searches not so well equipped to look at low-MET final states,

SO In the lower cross-section areas we should expect to see a drop In
sensitivity.

Heavy squarks and light LSP means very boosted topologies, can be
tricky!
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Forward

Want to explore low-sensitivity region with light-LSP.

Boosted b-jets: CMS boosted double-b tagger could be used.

Preliminary approach shows QCD bkg reduced a lot by asking for hard AK4 jets plus
2 AK8 boosted double-b-tagged |ets.

Could just require one boosted double-b-tagged jet to iIncrease statistics.

Looking at new regions —> Need to consider the (dominant) background processes
there.

QCD will, in reality, be a large background due to enormous cross-section.

Bit of a pain to generate high N_jet QCD, but for experimental analysis there are
central CMS samples.
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