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The Standard Model

• Fundamental units of  the Universe

• Three of  the four fundamental 

forces 

• All but first generations decay to 

lighter particles

• Fundamental particles can decay 

using “virtual” interaction particles. 
link

https://www.google.com/url?sa=i&url=https%3A%2F%2Fwww.abc.net.au%2Fnews%2Fscience%2F2017-07-15%2Fthe-standard-model-of-particle-physics-explained%2F7670338&psig=AOvVaw3mEhULKHsbtvB0zWIeWO7H&ust=1686260697900000&source=images&cd=vfe&ved=0CA0QjRxqFwoTCOiLgOmQsv8CFQAAAAAdAAAAABAD


Large Hadron Collider (LHC)

• Synchrotron

• 8.36 T (more than 100000 times stronger 

than earth)

• About 27 km long

• Discovered the Higgs Boson in 2012

link

https://www.google.com/url?sa=i&url=https%3A%2F%2Fcerncourier.com%2Fa%2Fthe-super-lhc-is-on-the-starting-blocks%2F&psig=AOvVaw1Pf3DZ0MUmDBnCbxh5GFKJ&ust=1686261755148000&source=images&cd=vfe&ved=0CA0QjRxqFwoTCOinu-KUsv8CFQAAAAAdAAAAABAR


ATLAS 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 pairs or 

hadron showers)

• Muon chambers – measure momenta and 

trajectories of  muons link

https://www.google.com/url?sa=i&url=https%3A%2F%2Fsites.uci.edu%2Fenergyobserver%2F2012%2F11%2F26%2Fintroduction-to-the-atlas-detector-at-the-lhc%2F&psig=AOvVaw0oj7KMGq5m11TpbBYb_tqU&ust=1686280476523000&source=images&cd=vfe&ved=0CA0QjRxqFwoTCPiun7rasv8CFQAAAAAdAAAAABAD


Signal vs. Background

• Signal – measurements of  the specific 

process being looked for

• Background – measurements of  

phenomena that resemble the signal

link

https://www.google.com/url?sa=i&url=https%3A%2F%2Fcerncourier.com%2Fa%2Fatlas-observes-and-measures-h-ww%2F&psig=AOvVaw0BSXw2zgGZh73sbUdZU3Di&ust=1686281883530000&source=images&cd=vfe&ved=0CA0QjRxqFwoTCIi3hdjosv8CFQAAAAAdAAAAABAJ


Signal vs. Background



Cut based analysis

• Cut-based analysis – The usage of  “cut off ” criterion is 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



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
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