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c Relevance of T-parity

e The overlooked problems of T-parity

0 Solving the issues

@ The (N + 1)-th ( but the 1st really working) model of LHT
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however. . .

@ LH models successfully explain the lightness of Higgs boson
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Why T-parity?

@ LH models successfully explain the lightness of Higgs boson
however. . .

Stringent constraints from EWPT:

@ T-parity: selection rule forbidding tree level contribution to EWPT:
~ A e ma/ _3
S, T~——>25<10
4 m
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Why T-parity?

@ LH models successfully explain the lightness of Higgs boson
however. . .

Stringent constraints from EWPT:

@ T-parity: selection rule forbidding tree level contribution to EWPT:
~ A e ma/ _3
S, T~——>25<10
4 m

All what we need is a Z, symmerty: SM even, all the rest odd
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i (L R) o (SU(2)y rotation of 27)

@ no tree leve mixing with heavy vectors
@ Higgs the only even PNGB
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T-parity: (L < R) o (SU(2)y rotation of 27)
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A complicated fermionic sector
proposal 2

G CCWZ construction
L Ir strong coupling with

@ U el @ PNGB’s from the kinetic
term:

Gv @ huge 4-fermion
interactions
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@ vertex corrections

&

mﬂ@

<

Alessandro Vichi (EPFL)



A complicated fermionic sector
proposal 3

gL QR

@ Any representation
invariant under L <~ R
contains 2m doublets

@ 1 (even) is the SM
doublet

@ What about the other
2m—17?
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A complicated fermionic sector
proposal 3

or Or

@ Any representation
invariant under L — R
contains 2m doublets

@ 1 (even) is the SM
doublet

@ What about the other
2m—17?

None of the models proposed so far can:  [exception: Csaki & al (08)]
@ reproduce the correct light SM spectrum
@ prevent the Higgs mass from receiving quadratic corrections
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All the models make use of representations of the unbroken Gy :
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...and as it wasn’t enough:

All the models make use of representations of the unbroken Gy:

@ If taken incomplete they badly break the global symmetry group:
= corrections to the Higgs mass
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...and as it wasn’t enough:

All the models make use of representations of the unbroken Gy:

@ If taken incomplete they badly break the global symmetry group:
= corrections to the Higgs mass

@ It taken complete they generically contain even singlets:

= vertex corrections
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...and as it wasn’t enough:

All the models make use of representations of the unbroken Gy :
= corrections to the Higgs mass

@ If taken incomplete they badly break the global symmetry group

@ |t taken complete they generically contain even singlets

= vertex corrections
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@ correct light spectrum VS Higgs mass @ 2-loops
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@ absence of large vertex corrections VS Higgs mass @ 2-loops
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an additional broken SU(2) x U(1) is sufficient [D.Pappadopulo & AV] '

® no vertex corrections

@ Higgs mass protected by
symmetries exact @ 1 loop

@ new T-odd states in the
100-200 GeV range: a scalar
triplet and singlet

@ compatible with EWPT
@ interesting phenomenology

@ DM matter candidate (Darkon
model)




an additional broken SU(2) x U(1) is sufficient [D.Pappadopulo & AV]

® no vertex corrections

@ Higgs mass protected by
symmetries exact @ 1 loop

@ new T-odd states in the
100-200 GeV range: a scalar
triplet and singlet

@ compatible with EWPT

@ interesting phenomenology

@ DM matter candidate (Darkon
model)




an additional broken SU(2) x U(1) is sufficient [D.Pappadopulo & AV] '

@ no vertex corrections

@ Higgs mass protected by
symmetries exact @ 1 loop

SU(B) _, SU(S) ., [SU@)xU(1)P? 100-200 GeV range: a scalar
S0(5) — SO(5) * SUR)xU() triplet and singlet

@ compatible with EWPT
@ interesting phenomenology
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@ DM matter candidate (Darkon
model)




Solving the issues

an additional broken SU(2) x U(1) is sufficient [D.Pappadopulo & AV]

@ correct light spectrum

U(s) . [SUER)<UM)?
( )~ S0(5) X "SU@)xU(1)
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Solving the issues

Need to extend the coset [Low (04), Csaki & al ('08)]
an additional broken SU(2) x U(1) is sufficient [D.Pappadopulo & AV]

@ correct light spectrum

@ no vertex corrections

@ Higgs mass protected by
symmetries exact @ 1 loop

Littlest Higgs with T-parity @ new T-odd states in the

SUGS) _, SU(S) ., [SU@)xU(P 100-200 GeV range: a scalar
50(5) " 50(5) * "SUR)xU() triplet and singlet
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Solving the issues

Need to extend the coset
an additional broken SU(2) x

Littlest Higgs with T-parity
SU(5) _, SU(5) . [SUR)xU(1)2
§0(5) — 50(5) * SU@)xU()
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U(1) is sufficient

[Low (04), Csaki & al (08)]

@ correct light spectrum
@ no vertex corrections
@ Higgs mass protected by

symmetries exact @ 1 loop

new T-odd states in the
100-200 GeV range: a scalar
triplet and singlet

@ compatible with EWPT
@ interesting phenomenology

DM matter candidate (Darkon
model)

[D.Pappadopulo & AV]
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Summary

pathologies

@ Model of LHT present in the literature are affected by overlooked

@ We extracted the general recipe and a proposed a specific model
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