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The Standard Model

* Three generations of Fermions

History of the Universe The Standard Model

The Standard Model is the name given to the current theory of fundamental

- quark favors differ in masses and in particles and how they interact. This theory includes:

electro-weak charges
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Strong interactions due to the color charges of quarks and gluons.
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A combined theory of weak and electromagnetic interaction, known as
electroweak theory, that introduces W and Z bosons as the carrier particles
of weak processes, and photons as mediators to electromagnetic interactions.
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° Fourl fundamen'ral in"'er‘actions Three Generations of Malter
Interaction Carriers acton Fundamental Particles

Gravitation—* Graviton
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The theory does not include the effects of gravitational interactions. These
effects are tiny under high-energy Physics situations, and can be neglected
in describing the experiments. Eventually, we need a theory that also
includes a correct quantum version of gravitational interactions, but this is
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- Electro-weak force is color-blind g duon @O oy » o It incorporated all that was known at that time and has since then
T“t @b wor lck ( successfully predicted the outcome of a large variety of experiments.
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- 1st SM test at JLab Aonys /Aphys AR yeaid Qea . zjt:?ent :
*  SM makes firm prediction for QPy.qx Statistical (2200 hours production) 1.8% 2.9% 0245 [ $Q.m B
- based on running of sin26,, from Z° pole Systematic: I .
- a 10 o effect in the Qweak experiment. Hadronic structure uncertainties -- 1.9% . 0.24— 7
- deviation from SM prediction > new physics Beam polarimetry 1.0% L67% = [ ]
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- precise measurement possible 03l N
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An additional uncertainty associated with QCD 02 0.001  0.01 0.1 1 10 100 1000
corrections applied to the extraction of sin%6y, : Q [GeV]
it raises Asin?0y, / sin?6,, from 0.2% to 0.3%. Qweak will provide a stand alone constraint on SM extensions an

stronger when combined with other low Q? experiments.



