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« The Standard Model does a wonderful job
« EXxtensively tested and probed

— W and Z bosons predicted and found at the
correct masses!

— Top quark predicted and found!
« Still wrought with problems/questions
— Finetuning

— Hierarchy problem

« Very large difference between the couplings of SM
and gravity

— Running coupling constants
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« One possible solution/extension:
« Add to the gauge sector of the SM

« Often these giveriseto new neutral gauge bosons (Z’) which
may have sub-TeV masses

« Grand Unified Theories (GUT)
« SU(5), SO(10), E;

« Another possiblity: Extra Dimensions:
« TeV-1ExtraDimensions(TeV-1ED)
« Matter resideson a p-brane (p>3)
« Chiral fermions are confined to 3D part of the p-brane
« SM gauge bosons can propagate in the extra space
+ Get Kaluza-Klein (KK) states of the SM gauge bosons
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*More Extra Dimensions:
L arge Extra Dimensions (L ED):

Graviton isonly particle that propagatesin
extra dimensions

Theother SM fields arelocalized to 3-brane

Gravity’s “apparent” weakness isdueto the
extra space gravity can travel in

*Get many KK graviton states

gravitons
escape into
the bulk

bk

KK states have very small mass splitting
(1keV - 0.1 GeV)
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« MoreExtra Dimensions: / /
- Randall-Sundrum (RS ED) &
« Oneextradimension

« Warped metric dampsgravities
effectson the SM brane
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The Tevatron and DY

Fermilab’s Tevatron Accelerator

Tevatron

Run |1: Proton antiproton collisions B
started in 2001 at Vs = 1.96 TeV LY e

& Recycler
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