Composite Higgs Phenomenology
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Creeration of hew scale via dimensional bransmubabion
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Technicolor: Strongly coupled 3&&3@. group through slow

running generates Tey scale
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Composite Higgs: Construct a theory for v< fr(Z)

« Unlike in TC, strong dynamics in ﬁompcs&e Higgs doesn't
participate directly in EWSB, only provides a set of pNGBs.



Mﬁdiﬂaq&f;ﬁ of gauge and Yukawa couplings
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nimal. compostte Hag:

G = SO(S), HZSO(4) ,G/ H : 4pNGB$ 4— _. dc:wf for | H.E,gss doublet
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Gauge and Yukawa inkeraction in a part of G breaks the pNGB
shift symmelry, Then the Higgs develops a potential and a vev,
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*/uwawo\ ﬁOMPLLMSS for 50“ 5) / 50(4)
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* Under 50(4) [SU(Z) X SU(Z)] 5 = 1 + 4-._ = (1 1) + (2 2)
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Otser fermion reprsaniaion:

“fumd.am ) (Sjmmefznt‘:) L (dhEi;éjMM) . (singlet)
nsider EOP"‘L 14 &op-!’z _ét - o |

{‘x

\'

-
[wo, ‘?’ul«mma mvanan&s

@

’A ZTQ(14)T(14)E N B (ETQ(M)E) (ZTTt(;4)Z)
‘ 2 2 I
Lyue = (M £ 1 ch )} 8, Crtnt s
Form factors cannot be totally absorbed in top mass.
In MCHM-§ WV and hit modifications depend on o

single parameter yielding very s,Efcng conskraint, With

more than one Yukawa invariant it is relaxed.

f>1TeV (MCHM — 5]) .
f > 640 GeV (extended models) 1712.07494
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Fine-tuning of VEV and Higgs mass
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F.T. between fermion and gauge contribution
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(2 verkices Higqgs mass too large unless tuned
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. Nex&-&o-—-mummat 80(6) / 50(5) gwas 5 pNC‘-:Bs.

. 4- dm.,ﬂf. aomsh&u&e H the new ohe c,s a SLMSLQE scalar.
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Lighter singlet at
the expense of

LV\CT‘Q&SE& =T 100 15 20 25 30 35 40 45
A=1/¢




__ mdusmms

' Bug h;erarekj is soiveci as bejovxci Eke Cu&@f{ F:!».e Hnggs dussotves
IMEerPoLa&com be&weam SM and Te.chsr\ucoior (Hnggsiess)

- Non-Lineartty of [oNGB dvnamws mcduﬁes Hnggs t:ou.pi.c,ngs

hvvV mocis.,fs,ta&mhs umwarsat his modo{oaa&ons depend on reps.
In MCHM-5, § > 1 TeV; relaxed in extended models f > 640 GeV.
EW‘?T constraints (primarily S): £51 Te (assumptions).

Higgs mass tuning can be relaxed in next-to-minimal model.
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