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Figure 9.3: Summary of measurements of o as a function of the energy scale Q. The rdspective
degree of QCD perturbation theory used in the extraction of ay is indicated in brackets”(NLO:
next-to-leading order; NNLO: next-to-next-to-leading order; NNLO+res.: NNLO matched to a
resummed calculation; N®LO: next-to-NNLO).
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Composite landscape
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Dark glue sector
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Confinement phase transition
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Figure 11. We display the GW spectrum of the SU(6) phase transition for different confinement scales including 7. = 1 GeV,
1TeV, and 1PeV. We compare it to the power-law integrated sensitivity curves of LISA, BBO, DECIGO, CE, and ET.
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Figure 12. We display the SNR for the phase transition in a dark SU(6) sector as a function of the confinement temperature
T. from experiments of LISA, BBO, DECIGO, CE, and ET. We assume an observation time of three years.
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Figure 13. We display the exclusion curves of n dark SU(N)
phase transitions from the experiments BBO, DECIGO as
a function of the confinement temperature 7.. We assume
an observation time of three years and that the signal is de-
tectable for a signal-to-noise ratio SNR > 1.
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Figure 11. Gravitational-wave spectrum from sound waves

in comparison with the contribution from turbulence at the  Figure 12. Signal-to-noise ratio as a function of the critical
example of the two-index symmetric representation for 7. = temperature for the best-case scenarios of each model at BBO
100 GeV. and DECIGO. We assumed an observation time of three years.



WANTED

DEAD or ALIVE

SO (M)
7Lr @L%W_u(
%VMO@MM:M
6 :Pu\he ﬁ/ﬁﬂl

L SO )
' %V/Luo@{//uw

R it o

* G-

frawacd
aud (ou

PT e 7

Or olov

(]

v l LU o~
@ g C/Ouj:v
® 0Wn,

20’



Future wish list

(o ruuall W, yolow
-/;w/uraTu,:. /Mé B ape Deiaprac

ZJJM P(erurla VLou %’07’

D//)wa/lr (vuc, aw?; é////da"fi q}««




FRANCESCO SANNINO

NATURALNESS
DEUS EXMAGHINA
OF g-2 & LEPTON NON-UNIVERSALITY

SDU




Naturalness
of
lepton non-universality and muon g-2

Fundamental partial compositeness
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We show that the observed anomalies in the lepton sector can be explained in extensions of the
Standard Model that are natural and, therefore, resolve the Higgs sector hierarchy problem. The
scale of new physics is around the TeV and Technicolor-like theories are ideal candidate models.

Flavor Physics and Flavor Anomalies

Flavour anomalies after the Rg- measurement in Minimal Fundamental Partial Compositeness
(updated including the Moriond 2019 data from LHCb and BELLE')
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Riccardo Torre”, Alfredo Urbano“ Partial compositeness is a key ingredient of models where the electroweak symmetry is bro-

ken by a composite Higgs state. Recently, a UV completion of partial compositeness was
proposed, featuring a new strongly coupled gauge interaction as well as new fundamental

* Theoretical P hysz'cs Depar tment, CERN, , Geneva, Switzerland fermions and scalars. We work out the full flavor structure of the minimal realization of
b C P3-O'rz'gins and Danish IA 57 Umversz'ty Of Southern Denmark, Denmark this idea and investigate in detail the consequences for flavor physics. While CP violation in
kaon mixing represents a significant constraint on the model, we find many viable parameter
R . e , . P : ; - _
‘ szartzmento di Fisica dell’Universita di Pisa and INFN. , I taly points passing all precision tests. We also demonstrate that the recently observed hints for

d . . . . . a violation of lepton flavor universality in B — K¢ decays can be accommodated by
Theoretical Particle Physzcs Labomtory, Institute Of Physzcs, EPFL’ the model, while the anomalies in B — D)7y cannot be explained while satisfying LEP

Lausanne, Switzerland constraints on Z couplings.
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FIG. 4. From top to bottom: experimental values of a,
from BNL E821, this measurement, and the combined aver-
age. The inner tick marks indicate the statistical contribution
to the total uncertainties. The Muon g — 2 Theory Initiative
recommended value [13] for the standard model is also shown.
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Polyakov loop model
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Figure 8.

GW spectrum for the SU(6) phase transition for

different bubble-wall velocities, i.e., v, = 1, vy, = 0.2, and
vw = vy the Chapman-Jouguet detonation velocity, see (48).
The bands on the GW signal represent the small statistical
lattice errors affecting the derivation of the a and [ param-
eters and include a further generous extra factor of five to
account for hidden systematic errors.
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Figure 9. Comparison of the SU(6) GW spectrum with and
without the suppression factor of (53).
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Figure 10. GW spectra from the SU(N) deconfinement
phase transition for different values of N. All spectra are
plotted with the bubble-wall velocity set to the Chapman-
Jouguet detonation velocity.






