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Unparticles




H. Georgi, PRL98; PLB650

Unparticles ‘U: Basic Idea

Weakly interacting

SM Sector  ——-————-———mmmm e Scale Inv.
Sector
Pa;.tic.:les with NO particles
definite masses With definite

NONZEero mMasses

Unparticle!

SUSY08, Seoul



Effective Theory for U

ensrey Banks-Zaks(BZ2) Theory
‘BZ Massless fermionic gauge theory

With an infrared-stable fixed point.
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Phase Space of U
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Normalization factor
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Unparticles with d, looks like a
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Non-integral number of
massless particles.
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Cheung, Keung, Yuan, PRD76

PrOpagatorS Of ,u Grinstein, Intriligator, Rothstein, PLB662
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Vector Unparticle Propagator
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JPL, arXiv: 0803.0833

New Scalar Potential

New proposal
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SM scalar Hidden scalar New interaction
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ElctroWeak

Symmetry Breaking




EWSB with Scalar Potential

m2 /\ 2, 4 2 95
V=2 +Zp4 _A a4 A ( 2:-__..__)
> " V=119 *256,.2\I" 7 ~

Gildener-Weinberg mechanism

Vo(®) =52f 15021222,
0V(ng)=A¢p*+Bd*In(¢*/Ay°)
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Chang, Ng, Wu, PRD75;

EWSB fI‘OIIl Hj.dden SECtOI' Espinosa, Quiros, PRD76

Vo(D, ;) = A(CDTCDV + A (s fb )7+ 2K(<DT<D)(¢ bs)
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Delgado, Espinosa, Quiros, JHEP0710

Unparticle-Higgs Interplay

IR regulator

SV =(lHPY o
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Gildener-Weinberg Mechanism
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Finding Minimum of New Potential
SM  ------- Unpti
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V(P,¢9) = )\o(qﬁ@)z -+ )\1(@*@5)2 + 2)\2p,.2_d“((1ﬁ(1>)(gﬁ*qﬁ)d“/g

Stationary Condition

(OV/ON;)7 = 0 D=(D, ¢ )=pN,
0*V >0 Find the minimum J

an an | Wil Z along this ray

ONiON; = for unit vector N,
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EWSB with New Potential

Stationary Condition satisfied when
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P = Po = (
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From the weak boson mass:

— (246 GeV)* = vj

(nopo)” =
V2G

If we choose 1= v

~ (.68 as dy — 2
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How to break EWS

Scale Scale
S\ Inv. oM Inv.
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Mass Spectrum



Fluctuations around the vacuum

Fields redefined
b 1 0 1 : t o)
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Potential of h and s
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Mass Squared Matrix
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Mass Spectrum
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ours for m, (GeV)
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Contours for m, (GeV)
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Conclusions

eUnparticles inspire a nhew scalar potential.

*EWSB occurs when the unparticle sector begins to
interact with the SM sector.

o|f the hidden sector were not scale inv.,
the EWSB occurs via CW mechanism.

*When d, starts to depart from 2,
a hew scale is introduced to break EWS.

*After the EWSB, a new light scalar <210GeVappears.
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