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HC) group

— Finite number of solutions
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UV complete the 4-Fermion Interaction (4-F)

Extended Technicolor -w- Fail with Flavor

Historically < Partial Unification (PU)

Bosonic Technicolor > Fail with Naturalness



« We partially unify HC and SM
« High scale Scalar to break the gauge group

 4-F are generated automatically
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@ Lepton-qgark unification : Techni Pati-Salam (TPS) | SU(8)ps x SU(2)r x SU(2)p,




SU(S)pS X SU(Q)R X SU(Z)L

Step Breaking Pattern
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Gauge Kinetic Yukawa Potential

e Minimize £V —> PS, EHC and CHC breaking
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Constraints on the coefficient ! ’ U= ’ < alM X + 6 ]\477
<Apc < O10)Age
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M Fy .
(Fd Gd)< i M, ) (Gu> With Mp < Mg

We must assume Mrp < Agco
If M < Agc we have SU(6)/Sp(6) else SU(4)/Sp(4)



« 6A x N; F weyl fermions under HC , Asymptotic Freedom if N; < 20
« We want a Strongly coupled near Conformal Regime [A oo, Ao HC]

‘N,=10 Schwinger-Dyson
lower limit for the Conformal Window {

AN

0.8 -

N1=4 Pica-Sannino

e In the TPS N;=10/12

—
N

Ly
=}

_

2 4 é é 1'0 12 14 1'6
t=10910(Q/GeV)

e
o
!

Value of gauge couplings

©
=




In the SM mt =~ 60

my

— Different running 4F-Operator / Scalar Mediation

— Massive gauge bosons mediators

— 4-F Dn,if M, > Agc there is a suppression
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Lyue = —pB¢ NPNY — pz EE — \§ EUOE
— (APIYPONY 4 AP QPO QI + AP YPOYY
AR, TPARE + AR, OPALE 4 hec.)

Diagonalize u?? X2  to get LP U7, DY as mass eigenstates

Or/r
To keep AF and the CF window ~ Acpyc = 101°GeV

New O field is necessary = 1%t & 2% to feel EWSB
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((OR10L1> (Or10L2) (OR1OL3>)
(Or20r1) (Ogr20r2) (Ogr2Oprs)
(Or3Or1) (Opr30Or2) (Or3Ops)

need to be rank 3

Gauge and Scalar mediation is not enough



« To study the potential in details (U(1) violation)

« Compute the anomaly dimension



