Higgs-gauge operators

D6 Lagrangian for Run 2  [smerm

Higgs operators  [rencrmalizable]
Ogc = ¢'$G2, G™Y Oww = ¢ W, W g Ogg=":-"
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Opw = ¢ B, W*" ¢ Ow = (D.¢) W** (D, ¢) Og=---

Op1 = (Du9)! 66! (0°9) Ouz= 50" (4'6) 8, (8'8) Ops =75 (¢'9)’

basis after equation of motion, field re-definition, integration by parts

gV !'5, fga fw fB wa
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Higgs couplings [derivatives = momantum)

Lps = gy HG., ,G™" + g, HA, A"
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+ 0% 2,20 H + g8 HZ, 2" + ¢ HZ, 2"
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plus Yukawa structure £, p
one more operator for TGV .
Owaw = Tr (W, W7 )

= Bosonic electroweak sector: 10 operators
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Higgs-gauge-top legacy

Top sector, executive SUMMAry (@ivio, Bruggisser, Mahani, Mautafis, TP, Vryonidou, Westheé!

— production channels ft, {tV, tj, tV, plus top decays

— my, pr.; distributions unfolded
highly correlated 4-fermion sector
flat directions circular

= Still no anomalies

do (dm 1 Tav")

NLO predictions, theory uncertainties not only from scales
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Six Questions

Does the Higgs...

Wl Karsten Koeneke
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Electroweak Symmetry?

“Is electroweak symmetry linearly realized by the known fundamental particles?

EQuiaiandly; G0 wa i ot HEFT?
® 11 53 8 well Caline b pusston

* _ b prrysical ortora noed sharpening
® YVia don't cumently know the angwer.
® Vi roagnl D6 abka 1o fid ot @ the LHC

® . Do ture o s are Skey required

® NS msuls fagreamant wSM) coly holp
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Electroweak Symmetry?

“Is ek ¥ y linearly realized by the known fundamental particles?

Eureaindly, Can wa rds ot HEFT?
® |1 &3 & well dafnad, Doundad Qussion

® bt prrysical ortona need sharpening
® Vi don't cumantly know the angwar.

* 4 = HEFT
© Vi rigin e abla 1o fied ot @ the LHG

* bt Sture colders are kesy required

® NS msuks lagroamert wSA) cnly neln.
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Electroweak Symmetry?
“Is electroweak symmetry linearly realzed by the known fundamental particles?"

By, C0 wa i ol HEFT?

rs are ey required
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Outlook

LHC the best data set for decades
— steps in modern data analysis overdue
rate measurements fairly uninteresting
measurements of fundamental parameters much better
measurements with BSM impact even better
BSM discoveries what we really want

Future Higgs physics
link Higgs to dark matter
link Higgs to baryogenesis
search for extended Higgs sectors
search for symmetries: Z,, CP, ...
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Precise predictions for double-Higgs production

via vector-boson fusion

Mathieu PELLEN 0 . ‘,‘ilmi U';

University of Freiburg

Based on arXiv:2005.13341 - EPJC 80 (2020) 11

In Collaboration with:
Frédéric A. Dreyer, Alexander Karlberg, Jean-Nicolas Lang

Higgs Hunting 2021, Paris (France)
20" of September 2021
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Differential distributions (2)

e Important distributions for VBF: mj; and |Ayjj|
o Corrections at the level of 10/20%

@ More distributions in [preyer, Karlberg, Lang, MP; 2005.13341]

Precise predictions for double-Higgs production via vector-boson fusion

Wl Mathieu Pellen
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Zurich™

Radiative Electroweak Symmetry Breaking
in the 43271 model

Julie Pages

University of Zurich (UZH) il Julie Pages 10
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B anomalies

Neutral currents ( 3 d currents

b = 574 :universality in g vs. & b = ¢f'v ; universality in T vs. y.e
R I'(B— K ) i
R= ey .10 (B — D"y
D(B —+ ) Rpi : ) 3.l o

| E | mmow
i LNHCH 3 fiy s
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LHCD 5 iy
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+ other observables:
Ry, Py, B— KVuty-, 40 |
B = y'u, B, = gu'u",
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REWSB

o . V({d})
Radiative electroweak symmetry breaking: (&)
Electroweak symmetry is conserved at the classical level,
but loop corrections to the mass parameter of the Higgs boson trigger
its spontaneous breaking.
= A positive Higgs mass parameter at high field value
can turn negative at lower scale via the renormalization group flow (¢}
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