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Qur 3+ -dim subspace = 3-brane
Embedded n D=3+8+1 spuce = bulk
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ETrina Thmnj prevides mechaniem To “lowlize’
fields on brone

* Gauge Theorics live on brone.
* Gomge parTicles live of end of strings
* Closed strings ore neutral
* can pop off brane = bulk %fmiﬁﬁﬁ



Compactification
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Spoce-like vs  Time-like

+Congider porticle of mass M in 5D co-ords
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H'lﬂ'ntr Dimensgional Field Decomposition
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« Experimental observation of KK
states:
Signals existence of extra dimensions

« Properties of KK states:
Determined by geometry of extra
dimensions

— measured by experiment!

The physics of extra dimensions is
the phusies of the KK excitdlions
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Constraints from
Astrophysics/Cosmology

Mu (TeV) _A=2 3 4 5
Supernova Cooling 30 25
Cosmic Diffuse y-Rays
Sne hil] 7
11 Annihilation 110 5
Reheating 170 20 5 1.5
Neutron Star 450 30
Matter Dominated
Universe 85 7 1.5
Neutron Star Heating 1700 60 4 1

Low M,, disfavored for 6 < 3



Bulk Mefric:  Linearized Quastum Gravity
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Search Reach at Future Colliders

Vs M, (TeV)
LC: ete - ff 500 GeV 5.0
1 TeV 8.4
Yy — vy 1TeV 3.5
v — WW 13.0
ey — ey 8.0
LHC: pp—> 11 14 TeV 7.5
PP =YY 7.1

(@ design lnominosity)

LHC/LC Explore the parameter space
which is relevant to the hierarchy!
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Gﬁui’fm E‘lm'nﬁq with Transverse Polarizdtion
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Stmuln‘hd Graviten Emission of LHC
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E)Fune.s gone soft ¢ Graviton Emission e =y by

j —  Soft brane Suppresses KK tower
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Number of BHs produced of LHC
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Glyestions you might ask:

1 Doesn't .Eﬂ‘ﬂnﬂ | M- theory fin nsk,F [4

D Arent There models where the SM faouge Fields
hove TeV scole KK excitoliens |

H Do o n dimensions hove Yo be the same Size !

m; :‘lg'“m:*.: = in Pﬁl"ll'.ip]t "'r‘n"‘ﬂ'. ﬂ;..,ﬂq

Let Rh= H.F E:-F with R~ lﬁrac.
Hi" -fl-l""lﬂ-i.l'“"| ?Tt.v P }fm

- mil E Er m:-n m:ﬂ
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3M fields can propagafe in small R:_F dimensions



TeV™ -size Exdra  Dimensions

Can arise nﬁ'['urnllﬂ i 5+rirﬁ ‘ﬁ‘ntnrrj Britoniadis

The SM qoes o The butk L
Model huildinﬂ Choices *

* Eruuae fields n The balk
. ngﬂs w bulk or on brone !

* Fermions + fined pnin"'i':-’.
* bulk
* \owslized

i Dismuerg Reach For %X/2 KK stafe (Tev)

LAC: oo 4% lo. 3 dp:'urﬁ ien

.0 TeV 33.0 exthange

Le: 500 fb 5= 500 Gev BD Vit
5 TeV 31.0
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Precisien EW Data:

F:qc'lmnﬁa ot qauge ¥X excitatiens alter
precision EW observables

*Tree -level KX inferactions
* KK - zers mede Priing

* £efo mode Ioop Corrections

KK Tower exchanges induce new dim-b operafors
with coefficients

oMy
\.= '.E':. %‘ E Raae, Wells

Pecform  Full fit o glekal precision EW deito
s€f via 1- Hitter



Localized Fermions on o Thick Brane

Rckori- Pomed, Schmaliz
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