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weinberg (1976)

P A quantum freld theory that has a fixed point with a finite number of Uv-attractive
directions is said to be asyweptotically safe

> The demanding that a theory s asywmptotically free tmposes constraints along the
directions UV-repulsive and leave free parameters tn the UV-attractive direction: highly
predictive

P asyweptotic safety may provide a rationale for picking accetable quantum field theory
wmore than demanding to a theory to be renormalizable
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drawback... tn the RGE evolution the theory wmay become strongly
Lnteracting thus now perturbatively. Perturbation theory maybe
only a rough guide for a phenomenologieal approach



»Minimal realization of the SM: only particles already discovered (NO HIGGS BOSON)

> Fermions and gauge bosons couple to the Nambu-Goldstone bosons associated to the EwW
symmetry breaking

b it corresponds to take the limit of tnfinite mass of the higgs boson: NLSM (so far no gauge)
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> Minimal realization of the SM: only particles already discovered (NO HGGS BOSON)
> Fermions and gauge bosons couple to the Nambu-Golostone bosons associated to the BW
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> Fermions and gauge bosons couple to the Nambu-Golostone bosons associated to the BW
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real World...

‘qauge tnteractions

‘EWPT ?

pf >1 we should tnclude higher order derivative terms O (p ™ 4)...

*Lnita ritg?

* FermLLOnS



> we use perturbation theory only as a rough guide

> one Loop computations and analysis of the presence/consequenece of UV-
attractive FPs |

Pone Loop results are assumed to hold at Least qualitative in the non-perturbative
solutton

Pwhew studying O (p ™ 4) operators and fermions we may “freeze” the gauge
coupling and neglect them (they flow very slowly)



Gauging the NLSM
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Gauging the NLSM

ap(mz) — 87rc022 B [152 o (%)]
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Scattering, ampLi‘chde anod wnita ri’ca
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2 >
f =3z
2 2
/
2 2
f =8x




O (p ~ 4)§ Resonances
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O (p ) § Resonawnces

LAM prescription
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Real World...

*Splitting up and dowwn, = families
‘gauge interactions (no SU(R)R)



lwaLdeiwg the fermiows

e i b
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Real World...

*Splitting up and dowwn, =3 families
‘gauge tnteractions (no SU(R)R)
for the moment...
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Including fermions
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Including fermions
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Phenomenologieal constraints

e R oS n
Lggqq = T 3—5’%%%3; ’Y“WL

E. Elchten, K. D. Lane, M. E. Peskin, PRL 50 (1983) 811

Abound > 9.0 TeV
(Abound > 30)

New ). Phgs. 12 (R011) 052044



Phenomenologieal constraints

2 A 4 ia 7.4b b
quqq 77 F%} ’Yqu "‘M; V%DJL

E. Elchten, K. D. Lane, M. E. Peskin, PRL 50 (1983) 11

Abound > 9.0 TeV
(Abound > 30)

New ). Phgs. 12 (R011) 052044

~ 2T
>\3(k) e A2

bound

k2

(B, De Sanctls,
Fabbrichest and Tonero
1111.5936[hep-phl)



Phenomenologieal constraints

2mA

% i .
Lggqq = T an%“wi ’Y“WL

E. Elchten, K. D. Lane, M. E. Peskin, PRL 50 (1983) 811

0.14
0.12
0.10
=008
0.06
0.04
0.02

Abound > 9.0
(Abound > 30)

TN

New ). Phgs. 12 (R011) 052044

~ 2T
>\3(k) e A2

bound

k2

(B, De Sanctls,
Fabbrichest and Tonero
1111.5936[hep-phl)

0 .08




Conclustons
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many efforts would spend tnto Higgs
reduced production, tnvisible deca Yys,
now standard scenartos...



p a scewmario with wno Higgs bosow is a real possibility

pasywmptotic safe description of BW interactions is competitive with other
higgsless or composite framework

pdrawback: we lack of satisfactory mathematical tools, perturbative
computations are only a rough guide

pa complete description is deeply challenging but difficult

pis it possible to distinguish it from other higgsless scenarios?
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