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Basics:

• Higher dimension operators lead to unitarity violation in PT

• Unitarity of the S matrix               impliesS†S = 1
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 Quartic couplings play in important role: W+
LW
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• J=0 partial wave
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lead to unitarity violation at tree level

• In the SM

A4 / gWWWW � g2
WWZ � g2

WW� ⌘ 0

• H takes part into A2 = 0

[Cornwall; Lee-Quigg-Thacker;etc]
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Unitarity bounds on dimension-six operators:
OB = (Dµ�)†B̂µ⌫(D⌫�) , OW = (Dµ�)†Ŵµ⌫(D⌫�)

HV V ; V V V ; V V V V · · ·

OBB = �†B̂µ⌫B̂µ⌫� , OBW = �†B̂µ⌫Ŵµ⌫� , OWW = �†Ŵµ⌫Ŵµ⌫�

OWWW = Tr[Ŵµ⌫Ŵ
⌫⇢Ŵµ

⇢ ] [VVV,VVVV]
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most stringent bounds: [Gounaris et al, hep-ph/9409260;]
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in principle no form factor will be needed
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Higgs physics already leads to contraints:
[arXiv:1207.1344; 1211.4580;1304.1151]
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Unitarity bounds on dimension-eight operators:
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† Ŵ�⌫Ŵ
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There are few results easily available:

• New

a form factor is needed to enforce unitarity
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• “In the literature” for LEP couplings

a0 and ac ' FM0, FM1, FM2, FM3

[hep-ph/0009262]
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• Theory home work:

• obtain the unitarity bounds for dim8 operators

• get the EWPT limits on dim8 operators
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