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Extra Dimensions and Constraints
from Electroweak Physics

€ Two popular scenarios

@ All fermions on the brane, only gauge
bosons and/or Higgs in the bulk
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Electroweak Constraints

' Brane fermions scenario: Strict constraints on the size
of the extra dimension

" For 1 extra dimension:

@ Gauge bosons in the bulk: Mc~4.5 TeV (EWPT), Mc~6.3 TeV (LEP-II) at 95% CL
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@ Gauge bosons + Higgs in the bulk: Mc~3 8 TeV (EWPT), Mc~6.3 TeV (LEP-at




Electroweak Constraints
Bulk Gauge Boson Theories

® Corrections from KK modes appear in tree level processes = severe constraints on M




Alternative Scenarios

® 600 GeV - 6.3 TeV is rather larger domain.
The two models lie on the two ends of the
Spectrum.

he 600 GeV 1s at the 11m1ts of Tevatron 6 3
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Bulk Lepton Model

Well motivated from string theory.

UED not a natural choice in the context of strings -
" __weak and strong 1nteract1on branes extend m

"VAV}‘ ‘!i\:. ij#q Hii: J 1ui!,j§ _,- %: alll




Possible Electroweak Constraints

e No tree level KK processes present (same as UED) =

Automatically less constrained compared to the bulk
gauge boson models.

® Oblique corrections? Can we get constraints from




Possible Electroweak Constraints

® Only quark vertices can break KK number
conservation. KK vector bosons can be emitted in
this case.

® We are interested in diagram containing a quark
bubble with a KK vector boson propagator
attached to it.




Relevant Processes

Easiest to examine: Fermi constant

® In this case, it receives KK corrections only
from 2-loop quark diagrams




Relevant Processes

® Best constraints from processes with only
one intermediate quark loop.

® Suitable electroweak observables:




Total Hadronic Cross-Section

® We need to define form factors for the
diagram involving 1-loop corrections and
KK vector boson propagators
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2 ways to do this:
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Relevant Diagrams




Total Hadronic Cross-Section

® Results depend logarithmically on the cutoff
A of the theory

O For LEP-1I data, M~ 750 100 Ge s
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Further Developments

® Include contributions from quark vertex
corrections

® Check forward-backward asymmetry

@ Fmd and compare s1m11ar constramts from |
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