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The 53rd Rencontres de Moriond
session devoted to ELECTROWEAK 
INTERACTIONS AND UNIFIED 
THEORIES were held in La Thuile from 
Saturday March 10th to Saturday 
March 17th, 2018.
La Thuile is a pleasant winter sport 
resort located in the Italian Alps, at 
1450 m alt., about 120 km from 
Geneva. Conference founded in 1966 
by Jean Tran Thanh Van.
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EW experimental summary
Augusto Ceccucci CERN

• There is a lot more than “just” EW

• Spanning from Bphysics to gravitational waves…

• From precision EW tests to exploratory searches of dark photons

• Searching new particles fromthe 10-22 eV scale to the LHC and 
highest energy cosmic rays

• Tools and techniques

• EW theory summary JoAnne Hewett SLAC

• QCD summaries Tulika Bose (Exp - Boston), 

Gudrun Heinrich (Th - Munich)



Standard Model measurements



Hewett



a = (g-2)/2



Top
physics

Deliot

• tt̅ differential cross section
- latest theoretical predictions
- the top pt saga
- improving the modelling

• top quark mass
- latest discussions on the mass definition and on the 
theoretical uncertainties

• top quark couplings
- the Effective Field Theory (EFT) approach

arXiv:1802.07237





The BEH(iggs) News

• Measurement of the ttH coupling at ATLAS [Zanzi] 

and CMS [Peruzzi] → Run2 36 fb-1

• Associate production of H → bb and H → cc with W and Z in ATLAS 

[Nielsen]

• Higgs Rare decays [Marini]

• Higgs masses and couplings [Sperka]

• Diboson final states [Nomidis]

• Search for HH production [Kagan]





ttH in CMS Peruzzi

Analyse ttH avec H->bb présentée pour 
la première fois à Moriond et nouvelle 
combinaison CMS



BEH mass and couplings in CMS and ATLAS

Multiverse statistics:
Giudice https://www.youtube.com/watch?v=b8z6HfSq7l8





BSM searches (SUSY & Exotics)

• One CMS result based on full 2016+2017 data set: Z’

• Largest deviation from background only 3.6 sigma local (2.2 global)

• ATLAS BSM scalar 

•  Most analyses will remain statistically limited for a long time

• Jet substructure becomes important

• Interest to fit broad resonances fits in addition to narrow ones

• Moving towards lower energy SUSY searches (has something escaped?)

• Introduce some amount of RPV to extend and reinterpret SUSY searches



Théorie

Giudice McCullough JHEP02(2017)036



Neutrinos

• T2K [Cao]
• NoνA [Backhouse]
• CC from Monoenergetic Muon neutrinos [Spitz]
• Measurement of CEνNS by COHERENT [Rich]
• HNL from Kaon decays [Parkinson]
• Daya Bay [Ling]
• STEREO [Lhuillier]
• IceCube [Larson]
• Antares [Bruijn]
• HNL in CMS and future efforts [Negro]







NOvA



Lhuillier

Irfu-DPhN



MINOS/MINOS+

Limite ν stériles, par disparition 
de νµ, controversée:

Search for sterile neutrinos in 
MINOS and MINOS+ using a two-
detector fit arXiv:1710.06488



• MiniBooNE has continued running as MicroBooNE took data and now
has a signal which is just, just shy of 5sigma, agrees much better with
LSND (the extra statistics filled in a region that was giving
disagreement) and is above 6sigma when combined with LSND. 



Observation of coherent elastic neutrino-nucleus 
scattering D. Akimov et al., Science 
10.1126/science.aao0990 (2017). 

σ~ Nn
2



Coherent CEνNS interest:

searches for sterile neutrinos, a neutrino 
magnetic moment, non-standard interactions 
mediated by new particles, probes of nuclear 
structure, and improved constraints on the value of 
the weak nuclear charge.

The reduction in neutrino detector mass may lead 
to a number of technological applications, such as 
non-intrusive nuclear reactor monitoring.

CEνNS is also expected to dominate neutrino 
transport in neutron stars, and during stellar 
collapse. Direct searches for WIMPs will soon be 
limited by an irreducible CEνNS background from 
solar and atmospheric neutrinos.



0ν2β Experiments 

Testing the nature of the 
neutrino mass:
Dirac or Majorana?
• EXO-200 LXe TPC [Der 

Mesrobian-Kabakian]

• CUORE Bolometers
[Tomei/Vignati]

• CUPID Scintillating
Bolometers [Gironi]



Wrap Up Neutrinos

• 2σ exclusions of CP conservation

• IH Disfavoured at 2σ

• 5% deficit in reactor flux, RAA

• Clarification of Sterile Neutrinos required…

• Interesting DAR techniques revival

• CEvNS observed

• HNL (RH neutrinos) searches at accelerators

• 0ν2β Experiments reaching the IH sensitivities









XENON 1Ton DarkSide

new result
@ low mass

[D. Franco - APC]



Irfu- DEDI



Dettori

Heavy 
flavours–
b physics



Dettori



Dettori



Dettori



Langenbruch



Langenbruch



Langenbruch



•Flavour anomalies
 b→sμ+μ-

 b→cτν

 aμ

• Simultaneous explanations with leptoquarks

 2 scalar leptoquarks

 Vector leptoquark

• Conclusions and outlook

Page 39
Andreas Crivellin

Talks of Gudrun,
Andrew and 
Johannes



Crivellin QCD



Page 40
Andreas Crivellin

Lepton 
Flavour 

Universality 
Violation

(LFUV)

Electron 
channels: 
SM-like

b→sµµ
>5σ

b→cτν
>4σ

aµ

>3σ

τ→Kν
>2σ

Leptoquarks
provide a 

very 
promising 
solution to 
the flavour 
anomalies

Crivellin QCD



Heavy Flavour outlook

Ceccucci
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