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Disclaimer

Not expert of most of 
what I present in this talk

Experts: speak up
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What we want to know …
SM … and Beyond ?

?Neutrino masses ?

New particles ?

Dark Matter ? 

Flavour anomalies ?

New theories ?



| Highlights from Moriond | Loïc Valéry !4

Content of the talk

• Flavour physics: the LHCb big news  

• Neutrino physics: last measurements and prospects 

• Dark Matter: from direct detection to LHC searches  

• (Other) BSM searches: what’s up there (ATLAS/CMS/recast) ? 

Tight selection …



Flavour physics

https://twitter.com/lisbouche
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CP violation
And now, the charm !

Federico Betti

http://moriond.in2p3.fr/2019/EW/slides/5_Thursday/1_morning/4_betti_federico_v4.pdf
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CP violation
And now, the charm !

Federico Betti

time-integrated CP asymmetry

http://moriond.in2p3.fr/2019/EW/slides/5_Thursday/1_morning/4_betti_federico_v4.pdf
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CP violation 
And now, the charm !

Combining Run 1 and 
Run 2 data 

ππKK

Federico Betti

http://moriond.in2p3.fr/2019/EW/slides/5_Thursday/1_morning/4_betti_federico_v4.pdf
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CP violation 
And now, the charm !

direct CP violation
indirect CP 

violation

Federico Betti

http://moriond.in2p3.fr/2019/EW/slides/5_Thursday/1_morning/4_betti_federico_v4.pdf
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CP violation 
And now, the charm !



Neutrinos 

https://twitter.com/lisbouche
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Neutrinos and mixing Diana Mendez

http://moriond.in2p3.fr/2019/EW/slides/3_Tuesday/1_morning/1_DianaMendez__NOvA_Moriond2019.pdf
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Neutrino news Diana Mendez  - NOvA

http://moriond.in2p3.fr/2019/EW/slides/3_Tuesday/1_morning/1_DianaMendez__NOvA_Moriond2019.pdf
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Neutrino news Diana Mendez  - NOvA

Similar results shown by T2K

Alain Blondel  - T2K

http://moriond.in2p3.fr/2019/EW/slides/3_Tuesday/1_morning/1_DianaMendez__NOvA_Moriond2019.pdf
http://moriond.in2p3.fr/2019/EW/slides/3_Tuesday/1_morning/2_Blondel-T2K-moriond-EW-2019.pdf
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Neutrino news Diana Mendez  - NOvA

Similar results shown by T2K

Alain Blondel  - T2K

Normal hierarchy favoured 
by ~1-2 sigma (same 
tendency by IceCube)

http://moriond.in2p3.fr/2019/EW/slides/3_Tuesday/1_morning/1_DianaMendez__NOvA_Moriond2019.pdf
http://moriond.in2p3.fr/2019/EW/slides/3_Tuesday/1_morning/2_Blondel-T2K-moriond-EW-2019.pdf
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Neutrino news
Prospects

Alain Blondel  - T2K Diana Mendez  - NOvA

Update by Daya Bay (here)

http://moriond.in2p3.fr/2019/EW/slides/3_Tuesday/1_morning/2_Blondel-T2K-moriond-EW-2019.pdf
http://moriond.in2p3.fr/2019/EW/slides/3_Tuesday/1_morning/1_DianaMendez__NOvA_Moriond2019.pdf
http://moriond.in2p3.fr/2019/EW/slides/3_Tuesday/1_morning/3_Zhan_DayaBay_Liang.pdf
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Neutrino news
Tau neutrino appearance

Justin Evans  - IceCube

Tau neutrino 
appearance 

consistent with 
standard neutrino 

oscillations

http://moriond.in2p3.fr/2019/EW/slides/3_Tuesday/1_morning/4_Evans_Icecube.pdf


Dark Matter

https://twitter.com/lisbouche


| Highlights from Moriond | Loïc Valéry !18

Dark Matter
Particles and Experiments

E. Figueroa-Feliciano - SuperCDMS

Various 
experiments 
designed (or 

being designed)

http://moriond.in2p3.fr/2019/EW/slides/4_Wednesday/1_morning/4_Figueroa-Moriond-2019.pdf
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Reina Maruyama - COSINE

http://moriond.in2p3.fr/2019/EW/slides/4_Wednesday/1_morning/5_Maruyama_Moriond2019.pdf
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Annual modulation

DAMA 
observed 
annual 

modulation 

Cross-check of DAMA observation
Reina Maruyama - COSINE

http://moriond.in2p3.fr/2019/EW/slides/4_Wednesday/1_morning/5_Maruyama_Moriond2019.pdf
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Annual modulation

DAMA 
observed 
annual 

modulation 

Cross-check of DAMA observation
Reina Maruyama - COSINE

Several experiments 
being built to 

confirm or deny 
DAMA’s results 

http://moriond.in2p3.fr/2019/EW/slides/4_Wednesday/1_morning/5_Maruyama_Moriond2019.pdf
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Annual modulation
Cross-check of DAMA observation

Reina Maruyama - COSINE

Results still inconclusive 

http://moriond.in2p3.fr/2019/EW/slides/4_Wednesday/1_morning/5_Maruyama_Moriond2019.pdf
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Reina Maruyama - COSINE

http://moriond.in2p3.fr/2019/EW/slides/4_Wednesday/1_morning/5_Maruyama_Moriond2019.pdf
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Dark Matter 
ABRACADABRA

Chiara Salemi - ABRA

http://moriond.in2p3.fr/2019/EW/slides/4_Wednesday/2_afternoon/2_salemi.pdf
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Dark Matter 
ABRACADABRA

Chiara Salemi - ABRA

http://moriond.in2p3.fr/2019/EW/slides/4_Wednesday/2_afternoon/2_salemi.pdf
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Deborah Pinna

!24

ATLAS/CMS DM searches Sergey Chekanov

something

http://moriond.in2p3.fr/QCD/2019/TuesdayAfternoon/Pinna.pdf
http://moriond.in2p3.fr/2019/EW/slides/4_Wednesday/1_morning/7_Chekanov_Moriond2019.pdf
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!25
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!25
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ATLAS/CMS DM searches
Deborah Pinna

And the Higgs ?
Sergey Chekanov

http://moriond.in2p3.fr/QCD/2019/TuesdayAfternoon/Pinna.pdf
http://moriond.in2p3.fr/2019/EW/slides/4_Wednesday/1_morning/7_Chekanov_Moriond2019.pdf
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ATLAS/CMS DM searches
Deborah Pinna

And the Higgs ?
Sergey Chekanov

BR(H -> inv)

http://moriond.in2p3.fr/QCD/2019/TuesdayAfternoon/Pinna.pdf
http://moriond.in2p3.fr/2019/EW/slides/4_Wednesday/1_morning/7_Chekanov_Moriond2019.pdf


LHC BSM searches

https://twitter.com/lisbouche
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ATLAS/CMS searches Shahram Rahatalou

http://moriond.in2p3.fr/2019/EW/slides/7_Saturday/rahatlou-moriondew-reduced-v2.pdf
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ATLAS/CMS searches

• Several new results with full LHC Run 2 dataset 

• Benefit from increased luminosity  

• Development/Use of new techniques
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New Physics searches
Updates with high luminosity

Alberto Zucchetta

Z’ —>ee

http://moriond.in2p3.fr/2019/EW/slides/2_Monday/1_morning/5_Zucchetta_HeavyResonances.pdf
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New Physics searches
Updates with high luminosity

Alberto Zucchetta

Z’ —>ee

q* → qg

http://moriond.in2p3.fr/2019/EW/slides/2_Monday/1_morning/5_Zucchetta_HeavyResonances.pdf
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New Physics searches

•                   or  

• Improvement in boson-jet identification (TCC jets)

Improved performances: diboson resonances
Marcus M. Morgenstern

W′� → WZ Z′� → ZZ /WW

http://moriond.in2p3.fr/QCD/2019/TuesdayMorning/Morgenstern.pdf
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New Physics searches
Improved performances: vector-like quark searches (all-had)

Stéphanie Beauceron

http://moriond.in2p3.fr/QCD/2019/TuesdayMorning/Beauceron.pdf
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New Physics searches
Improved performances: vector-like quark searches (all-had)

Stéphanie Beauceron

• “BEST” (Boosted Event Shape Tagger) 
NN used to identify different jet flavours 

• Classification of events based on 
content (126 categories) 

• One of the most sensitive VLQ 
searches to date

http://moriond.in2p3.fr/QCD/2019/TuesdayMorning/Beauceron.pdf
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New Physics searches
Improved techniques: generic strong SUSY searches

Nadja Strobbe

+ shape of discriminating variable (MT2) in each 
region

http://moriond.in2p3.fr/QCD/2019/TuesdayMorning/Strobbe.pdf
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New Physics searches
Improved techniques: long-lived particles

Mario Masciovecchio

• Also consider long-lived charginos  

• seen as disappearing tracks

cτ = 50 cm

http://moriond.in2p3.fr/2019/EW/slides/2_Monday/2_afternoon/5_Mario-Masciovecchio.pdf
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New Physics searches

• Several searches for indirect signs of new physics  

• enhancements of rare processes (e.g. in the top sector)

Indirect searches: rare decays/production modes



| Highlights from Moriond | Loïc Valéry !35

New Physics searches

• Several searches for indirect signs of new physics  

• enhancements of rare processes (e.g. in the top sector)

Indirect searches: rare decays/production modes
Kirill Spovpen

Vincenzo Vagnoni

http://moriond.in2p3.fr/2019/EW/slides/1_Sunday/2_afternoon/1_Skovpen.pdf
http://moriond.in2p3.fr/QCD/2019/Saturday/Vagnoni.pdf
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Low-energy anomalies



| Highlights from Moriond | Loïc Valéry !36

Low-energy anomalies Simon King

http://moriond.in2p3.fr/2019/EW/slides/6_Friday/3_YSF/2_King.pdf
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Summary

• Very nice conference with major announcements !  

• Many more updates to discover 
•    http://moriond.in2p3.fr/2019/EW/Program.html 

•    http://moriond.in2p3.fr/2019/QCD/Program.html 

• Take-away messages 

• LHCb had very strong updates this Moriond (cCPV, LFU) 

• SM holding still: predictions tend to be verified (precision) 

• BSM searches: some intriguing results still to be 
investigated/confirmed

http://moriond.in2p3.fr/2019/EW/Program.html
http://moriond.in2p3.fr/2019/QCD/Program.html


Thanks !


