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e POST-LEP: SUSY SOLVES PLANCK-WEAK
HIERARCHY OF SM

Gauge coupling unification: evidence for SUSY?
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PROBLEMS OF MSSM
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e Limit on Higgs mass — fine-tunin

———

e Flavor sector:

——

Fermion mass hierarchy by hand (flavor puzzle)

Flavor problem: genenc SUSY breaking — flavor

(FCNC's): K — K

changing neutral currents

(no built-in mechanisms)







OUTLINE

Non-SUSY solution: warped extra dimension

(Randall-Sundrum models)

SM (except Higes) in bulk

e Fermion profiles solve flavor puzzle
No flavor problem: GIM mechanism

Couplings of left-handed b (and iy 3z) @(T due to

m; (~ SM) — Signals at B-factories

— umification ~ SUSY
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e Fermion profiles in GUT’

e Proton stability in GUT's — stable particle
(~ SUSY)
Exotic RH-neutrino as DM (good for detection)

Canclusions: direct signal at LHC
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SOLUTIONS TO PLANCK-WEAK
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10| COMPOSITE HIGGS MODEL

New strong dynamics condenses at ~ TeV (a la QCD

at ~ GeV)

- el - - - -
Higss is a (light) composite (a la
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tower of massive compasites
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WEAKLY COUPLED (DUAL) PICTURE:
WARPED (CURVED) EXTRA DIMENSION

5D AdS/:1D CFT carrespondence K K <> nadren

/! ¥ - B
IR/composite
d.o.f.

"T"




WEAKLY COUPLED (DUAL) PICTURE:
WARPED (CURVED) EXTRA DIMENSION

5D AdS/LD CFT correspondence: K K < nadren

)y

clementar l&ﬁﬂmbcyba
extevrnal d4.0F d.o.T.

C.r
Eranée
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e RS1 MODEL (Randall, Sundrum)
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e RS1 MODEL (Randall, Sundrum)
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e RS1 MODEL (Randall, Sundrum)
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e FCNC: 4D PICTURE (KA, Perez, Soni)
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e RS1+ BULK FERMIONS
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e RS+ BULK FERMIONS - GAUGE FIELDS

5D mass (clparameter) ~ domain wall: localizes

zerg-mode
(Grossman, Neubert; Gherghetta, Pomarol)
Cesr = 1/2 for gauge fields
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e RSI+ BULK FERMIONS & GAUGE FIELDS

2D mass (c/parameter) ~ domain wall: localizes

Zero-mode
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PRECISION TESTS: CUSTODIAL ISOSPIN
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« TOP AND BOTTOM QUARKS

op quark heawy — near TeV brane




« TOP AND BOTTOM QUARKS

op gquark heavy
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° _SIGNALS AT B-FACTORIES (KA. Perez Son
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MODEL AT A GLANCE
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PROTON STABILITY
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PROTON STABILITY







1. (a) NO RUNNING FROM I_Q_E"EDF‘ QUARK,

HIGGS







SM LEVEL OF UNIFICATION
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1. (a) NO RUNNING FROM RH TOP QUARK.
HIGGS

e Differential runnins







« ELEMENTARY GUT PARTNERS OF !
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1. (b) RUNNING DUE TO ELEMENTARY
GUT PARTNERS OF TOP QUARK

(ANTI-GENERATION)
















e 2. (a) 2-LOOP SM RUNNING HELPS
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« GRAND FINALE: FEW 7 UNIFICATION!
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'EXOTIC PARTICLES WITH Z, CHARGE
-__h_ | —

Proton decay via string states forbidden by [7(1)5

symmetry of strong dynamics

@ “Wrong™ combination of color and baryon-number:

no coler, B=1/3 —

Lightest Z;-charged particle (LZP) stable!

e—

- Moderate coupling — light GUT partners of £
(a few 100 GeV)

\ v, is stable! (due to heawvy top)
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EXOTIC PARTICLES WITH Z; CHARGE

Proton decay via string states forbidden by U/(1)5

symmetry of strong dynamics
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CONCLUSIONS

Strong dynamics in EWSB

: Sl
tool: warped extra dimension |

Viable!

o EW data: composite Higgs (~ 107 fine-tuning)

® Flaver: partial compositeness («+ fermion profiles)

explain fermion mass + mixing hierarchies and

suppression of FCNC's







t COMPOSITE

—

radiative EVWSB




(SPIN-OFFS)

¢, COMPOSITE

radiative EWSB

Unification at + Proton stability

e —

few 50 level —s Dark matter

——

e SUSY:
Flavor X
Unification -~

Dark matter ‘-

Fine-tuning: ~ 107
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INDIRECT SIGNALS

B-factories;

B, mixng (Run II, LHC)

b— si*I—, b — (s,d)v (BABAR AND BELLE)

tp compositeness

shift in Zfﬁf_ﬁ ~ 10% (LC}

BR (tg — crZ) ~ 10~° (LC, LHC)

I Dark matter detection (CDMS, Edelweiss, Zeplin)

+ other light GUT partners of £tz (Run I, LHC)
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DIRECT SIGNAL AT LHC: CHALLENGING!

Production of KK gluon

f_ 5/ 9act

KK g[u.r:m

— ALLOr =<

Decay of KK gluon
e — .t.R

« WE NEED TO BE READY:

—

Previous RS1 and Technicolor studies not enough!

—
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