A.Juodagalvis

Institute of Theoretical Physics and Astronomy,
Vilnius University

CERN/CMS Computing and Technology
Workshop in Vilnius on December 13, 2016




Drell-Yan process

The existence of the “quark sea” is proven by the Drell-Yan process, namely, the
production of lepton-antilepton pairs in hadron collisions
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What is High-Energy Physics?

Particle physics is the branch of physics that studies the elementary
constituents of matter and energy, and the interactions between

them.
Murphy’s law: If anything can go wrong, it will.
Dunlap’s Laws of Physics:

1. Factis solidified opinion.
2. Facts may weaken under extreme heat and pressure.

3. Truth is elastic.




Universal lego bricks of matter
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This is not a full story...




What is expected in a collision?

Collision energy




What is expected in a collision?

Collision energy
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The collision energy was used
to create something new, that
*did* exist but does not any more!

Collider energy
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Metaphysics
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13.7 billion years ago, there were other things in the

Universe...
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1There is also anti-matter....

There is an antiparticle

But, ras w tell, there o @
IS virtglly no aneectmnatter anti-up

positron

naturally existing in OWwbr every type of particle

Universe..... n
e £0 -
down electron anti-down Anti-electron
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Particles and antiparticles have opposite electric charge
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How many impro nts are needed?

The firs1t I:”v of particle phy? om Murphy’s laws]:

The shorter the life o more it cost&ﬁ'{h ro
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CMS Experiment at the LHC, CERN
Data recorded: 2012-May-27 23:35:47.271030 GMT

Run/Event; 195099 / 137440354
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“.. for the theoretical discovery of a mechanism that contributes to our understanding of the
origin of mass of subatomic particles, and which recently was confirmed through the discovery
of the predicted fundamental particle, by the ATLAS and CMS experiments at CERN’s Large
Hadron Collider”
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Standara model in rtormuias
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What’s next?
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Is super-symmetry valid?

S—=12

Standard model particles + extras SUSY particles (MSSM model)
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Summary

Discovery of the Higgs boson, the missing piece of the Standard Model,

reduced the scope of “probable” theories

Expect more discoveries at the Large Hadron Collider at CERN and other frontier
experiments
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