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+ We use PYTHIA3 TeV Z' — tt, HZ, W*W-, bb
- Just used generator-level final state particles

» Impose 90% efficiency
» 2 GeV pr threshold

LHC collaborations ATLAS and CMS have developed
powerful new analysis techniques to identify high-
momentum (“highly boosted”) hadronically decaying top
guarks, Higgs bosons, and W & Z bosons, while
rejecting background from multi-jet final states
produced in QCD processes.

To generate Boosted Event Shapes (BES):

- Start with fat (R=0.8) jets

- Lorentz-boost jet constituents into t/H/Z/W frames
Calculate:

- Fox-Wolfram moments

- sphericity tensor eigenvalues
- thrust, aplanarity

- Kkt jets in boosted frame

We present a new approach in identifying boosted
massive particles. Our goal is a generic algorithm which
can be used to determine the origin of individual “fat”
jets with large transverse energy (Et ) produced in p-p

collisions at the LHC.

* In correct frame expect two or three jets, balanced momentum
- For each jet use 50 variables:

Ideally this will optimize tagging t quarks, H bosons, - Ev, eta

and W & Z bosons, while discriminating against jets
from light quarks and gluons.

- Hy - Ha, |1 - 13, T, SpL, Sp for each frame

- ET11 - ET4, M12, My3, M23, m1.4 for W frame

2p, (jets)/Zp(jets)

Distributions of Fox-Wolfram moment H1 (left) and ratio of longitudinal

Neural Network BES Discriminator

to total momentum of anti-kT jets (right)
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We have a new algorithm to identity very high momentum
hadronically decaying top quarks, Higgs bosons, and
vector bosons, by boosting into rest frames of hypothetical
particle masses and then calculating a set of event shape

The algorithm is capable of separating jets which physically
overlap in laboratory momentum space. In the idealized

scenario, we see excellent separation of hadronic jets,
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largely maintained by using only charged jet constituents.
Variables in this algorithm can be readily combined with
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