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CP violation in charm
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1956 Strange particles: Beauty particles:
Parity violation CP violation in K CP violation in B®
T.D.Lee, meson decays meson decays
C.N.Yang and y J. W. Cronin, BaBar and Belle

C.S.Wu et al. | V. L. Fitch et al. collaborations
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Charm particles:
CP violation in D°
meson decays
LHCDb collaboration

1963 1973

Cabibbo Mixing The CKM matrix

N. Cabibbo M. Kobayashi and f
T. Maskawa /

CPV in kaons and B mesons well established.
SM predicts small (10~* ~ 10=3) CPV in charm



CP violation in charm
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Bs mixing phase ¢
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Hadron spectroscopy



Excited A, states
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Update to 2015 A, — J/¢pK~ analysis with

full Run 2 statistics

e New peak at 4312 MeV

e Broad peak at 4450 MeV resolves two two
narrow peaks at 4440 and 4457 MeV

Observed states are narrow and close to
¥ D)0 thresholds

[PRL 122 (2019) 222001]
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Neutrinos



T2K (SCP and oscillation results Slides nicked from summary by Francesca Di Lodovico
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T2K (—SCP and

oscillation results

Slides nicked from summary by Francesca Di Lodovico
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N OZ/A oscillation results Slides nicked from summary by Francesca Di Lodovico

NOVA OSCILLATION RESULTS NOVA Preliminary
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NOZ A oscillation results Slides nicked from summary by Francesca Di Lodovico

NOVA OSCILLATION RESULTS
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PMNS angle 03

Slide nicked from summary by Gioacchino Ranucci
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Standard Model



Electroweak diboson scattering

(New) ALTAS: observat|on of EW ZZ + jj (New) CMS: evidence for EW Zv + jj
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Top quark

(New) CMS: mass with boosted top quarks

Highly boosted top quarks: pr > 400 GeV
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Uncertainty similar to threshold production
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(New) ATLAS: charge asymmetry
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Higgs




Higgs — 2nd generation searches

(New) ALTAS H — ptp~ search
[CONF-HIGG-2019-028]
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‘Discovery’ channels with full Run 2 statistics
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Differential cross sections

Slide nicked from Roberto Salerno’s summary talk

Measure a large number of distributions (p}', p%,
compare with predictions.
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Dark matter




Dark matter

Conventional QCD axions lie on ‘yellow band’
and ALPs outside this band.
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Slide nicked from summary by Igor Garcia Irastorza

Recent ‘model building’ activity leads to QCD
axions outside the band, usually at higher g,

Neutrino floor is ‘soft’ like a swamp...

For very low m masses, coherent neutrino scattering on target nuclei
can mimic a dark matter scattering signal —» neutrino "floor” (swampland?)
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Slide nicked from summary by Carlos de los Heros
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Astroparticle physics




The neutrino Sky

A sample of ~1x108 neutrinos recorded by IceCube in 10 years

provides no evidence for neutrino sources in the full sky and in

locations motivated by gamma-ray observations
75"

A Preliminary

Hottest spot South:

-45°

For more detail see: Probability (post-trial): 75%
Tessa Lauren Carver “Ten years of

IceCube point-source search results" F
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Slide nicked from summary by Elisa Bernardini
Potential for identifying point sources of
high-energy neutrinos, perhaps from Dark
Matter annihilation
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Gravitational waves as probes of QCD

NUCLEAR PHYSICS WITH GW170817

» Tidal deformability:

16 (my + 12ma)mi Ay + (mao + 12mq)m3 Ao

» GWs are unique probes of the neutron star interior

. Dietrich

Credit: T. Hinder &
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Slide nicked from summary by Patricia Schmidt
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Belgian Beer
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