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ATILAS Detector

One of the two detectors used to discover
the Higgs Boson

Inner detector — measures charged particle
trajectories and momenta

Calorimeters — measure the energy of specific
particles (photon/electron-positron paits or
hadron showers)

Muon chambers — measure momenta and
trajectories of muons
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Signal vs. Background
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Signal vs. Background
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Cut based analysis

* Cut-based analysis — The usage of “cut off” criterion 1s used to distinguish the background
from the signal, but you can lose some signal in the process.

* Note: this is one of the many different used analyses used to realize signal




Cut off criteria for Gluon — Gluon Fusion

Category Niet.(pr=30 Gev) =0 88F | Nijet.(pr=30 cev) = 1 g8F Niet.(pr=30 Gev) = 2 VBF

Two isolated, different-flavour leptons (£ =e, 1) with opposite charge
plead .22 GeV, pseblead . 15 GeV
mys =10 GeV
piniss > 20 GeV |

Preselection

Np-jet.(pr>20 Gev) =0

Background rejection Ag(£L, EFSS) > /2 max (m}) > 50 GeV
ptt =30 GeV Mer <Mz — 25 GeV
H—-WW*—=evuv Mgy < 55 GeV central jet veto
topology Agpr =18 outside lepton veto
Discriminant variable mr BDT
BDT input variables Mjj, AYjj, Meg, Aggg, M1, Y4 Cou D op Mg pit




What my research this summer is?

* Perform a cut-based analysis on the Gluon - Gluon fusion mode of the H to WW*
decay channel.

. * Compare to previous cut-off criteria

* Check for optimization

Gluon - Gluon fusion

g 0000

5 \QQQQQ




	Slide 1: Optimization of the Cut-Based analysis in the H to WW* channel of the Gluon-Gluon Fusion
	Slide 2: The Standard Model
	Slide 3: Large Hadron Collider (LHC)
	Slide 4: ATLAS Detector
	Slide 5: Signal vs. Background
	Slide 6: Signal vs. Background
	Slide 7: Cut based analysis
	Slide 8: Cut off criteria for Gluon – Gluon Fusion
	Slide 9: What my research this summer is?

