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I EFFECTIVE LAGRANGIANS
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(i) weakly interacting theories

e cffective higher dimension operators up to dim 6 Buchmiiller, Wyler
Grzadkowski, Iskrzynski, Misiak, Rosiek
Giudice, Grojean, Pomarol, Rattazzi
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[assume A large]

e assume Higgs SU(2)-doublet
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e after using EOM: 53 (59) independent dim6 operators



e power counting: H — O(g«/M = 1/f), 8, — O(1/M)

= expansion in H/f and E/M
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e canonical normalization, unitary gauge:
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small deviations from SM couplings Contino, Ghezzi, Grojean, Mihlleitner, S.
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e also valid in case of a non-linear Lagrangian for a light Higgs-like
scalar [h generic CP-even scalar]

= expansion in E/M (derivatives) only, large deviations from SM
couplings

SILH: expansion in v2/f2, E?/M?, as/7, a/®

non-lin.: expansion in E2/M?, o/
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AZM: SM tree-level amplitude

Af{‘fw: SM elw. amplitude [real corrections treated analogously]

e factorization of QCD « elw. [limit small my]

e NL: no elw. corrections!
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o kN1O(r4,7,/): NLO mass effects ( S 5% in SM)
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e approximate formulae [w/o elw. corrections]: as = \/§Gpm%//7r
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IIT CONCLUSTONS

e Higgs decays: eHDECAY

e inclusion of SILH (dim 6) and non-linear Lagrangians
e systematic extension of SM — well-defined expansions
e SILH: expansion in v2/f2 E2/M?, as/7, o/

e non-lin.: expansion in E2/M?, as/x

e ecHDECAY provides consistent tool for BSM Higgs decays
http://www.itp.kit.edu/~maggie/eHDECAY/

[e important impact on single and double Higgs production modes]
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e constraints from precision measurements:
Ne1 = Ap = er(my), —15x%x 103 < er(my) <2.2x 1073

Aes = cw(mz) +cg(my), —1.4x 103 < cw(myz) +cg(my) < 1.9 x 1073

e /-pole measurements:

0g9ry _ 1w + 2731 Cyy Ogry _ 1 Chy
gLy 2 T3L — QSiﬂQQW ’ IRy 2 QSiﬂQQW
—0.03 <chq1 < 0.02, -0.002< 5}{(11 < 0.003,
—0.005 < cgq2 < 0.003, —0.003 < E}IQQ < 0.005,
—0.008 < cgy < 0.02, —-0.03<cyyg<0.02, —-0.03<cys<0.02
—0.004 < ¢y + ¢y < 0.002, —0.003 < cyr — cyy < 0.0002, —0.0007 < cy; < 0.003,
—0.02 < chq, + 5}{(]2 < 0.005, —-0.02<cye.<0.03,

—0.003 < cpy, — E}I% < 0.009, —-0.07 <cgp < —0.005



e EDMSs: neutron & mercury:
—7.01 x107°% < Im(€up + cuw) < 7.86 x 107°,
—9.42 x 107" < Im(Esp — caw) < 8.40 x 1077,
—1.62 x 107% < Im(c,¢) < 2.01 x 1079,

—7.71 x 107" < Im(Gye) < 5.70 x 1077,

e top quark: NnEDM, b — s, st1¢—:

~1.39x107% <Im(ge) < 1.21 x 1074

tt cxns @ Tevatron & LHC:

—6.12 x 1073 < Re(gr) < 1.94 x 1073
—1.2 < Re(&w) < 1.1, —0.01 < Re(&w) < 0.02



e leptons: EDMs & anomalous magnetic moments:
—1.64 x 1072 < Re(¢.g — o) < 3.37 x 1073,
1.88 x 107* < Re(¢,p — Cuw) < 6.43 x 1074,

—2.97x 107" <Im(c.p — co) < 4.51 x 1077,
—~0.26 < Im(&,5 — cuw) < 0.29,



