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| Not expert of most of |
fwhat I present in this talk
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What we want to know ...
SM ... and Beyond ?

Dark Matter ?

Flavour anomalies ?

Neutrino masses ?

. New particles ?

New theories ?
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Content of the talk

Tight selection ...

 Flavour physics: the LHCDb 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) ?
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Lison Bernet
@lisbouche

Flavour physics


https://twitter.com/lisbouche

Federico Betti

CP violation

And now, the charm !

1964 2001
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 J. W. Cronin, BaBar and Belle
C.S.Wu et al. V. L. Fitch et al. collaborations

2019

1963 1973 _
Cabibbo Mixing The CKM matrix Charm particles:

CP violation in D°
meson decays
LHCDb collaboration

N. Cabibbo M. Kobayashi and
T. Maskawa
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Federico Betti
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CP violation

And now, the charm !
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he ch !
And now, the charm , o }
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time-integrated CP asymmetry
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CP violation

Federico Betti

And now, the charm ! D** -7 1po
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CP violation

And now, the charm !

AAcp ﬁAadlr ( + ,7.(<30)3/CP)

I direct CP violation ]

T(étg) Acp

Federico Betti

1nd

indirect CP
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Neutrinos and mixing Diana Mendez

Ve U1 Mixing angles 912, 913, 923
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Neutrino news

NOvVA: L=810 km, E=2.0 GeV
] e s e

Neutrino-antineutrino
No difference in vacuum
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Neutrino news Diana Mendez - NOVA

NOvVA: L=810 km, E=2.0 GeV NOvVA: L=810 km, E=2.0 GeV
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Neutrino news Diana Mendez - NOVA

NOvA: L=810 km, E=2.0 GeV NOVA: L=810 km, E=2.0 GeV NOvA: L=810 km, E=2.0 GeV
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Neutrino news

NOvVA: L=810 km, E=2.0 GeV

Diana Mendez - NOVA

NOvVA: L=810 km, E=2.0 GeV
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NOvVA: L=810 km, E=2.0 GeV
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observed 18 7,

Neutrino news | Alin Blondel - T2K

Diana Mendez - NOVA
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NGUtrinO news Alain Blondel - T2K Diana Mendez - NOVA
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Neutrino news

Update by Daya Bay (here)
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2018 analysis techniques and

project?d beam exposyre improvemelnts:

2018 2020 2022 2024
Year

* Analysis improvements and accelerator for up to 900 kW

» 20 sensitivity to CP violation for favourable parameters by 2024
* Possible hierarchy determination at 3¢ in 2020

* Joint NOVA-T2K analysis efforts ramping up
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Neutrino news

Tau neutrino appearance

Justin Evans - IlceCube
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Tau neubtrino
appearance
cownsistent with

standard neubrine

oscillakions

IceCube v; Appearance
Analysis A

I CC Expected (N, =1.0, 68%)
B NC+CC Expected (N, =1.0, 68%)
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Lison Bernet

@lisbouche
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Dark Matter


https://twitter.com/lisbouche

Dark Matter

Particles and Experiments

The Dark Matter Mass Spectrum

E. Figueroa-Feliciano - SuperCDMS
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Reina Maruyama - COSINE

Current status of Direct Dark Matter Searches

_ xenont, PRL 121, 111302 (2018) Agnes et al., arXiv:1802.06994
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—— NEWS-G 2018 = «oeeees LUX 2017
e XENON1T 2017 PICO-60 2017
-43 PICASSO 2017 - = .CDMSLite 2017
10 e CRESST-III 2017 «=«. PandaX-II 2016
XENON100 2016 ~ « DAMIC 2016
- = = CDEX 2016 CRESST-II 2015
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WIMP mass [GeV/c?]
* No sign of WIMPs down to >10-46 cm2 @ 30 GeV from XENON1t, LUX, Panda X

* No sign of spin-dependent WIMPs for >10-40 cm2from COUPP/PICO/IceCube
+ Experiments driving innovations toward low mass dark matter searches

* DAMA’s signal remains unresolved

Reina Maruyama Wright Lab, Yale University 2
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Annual modulation Reina Maruyama - COSINE

Cross-check of DAMA observation
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Annual modulation

Cross-check of DAMA observation

Reina Maruyama - COSINE
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Annual modulation

Cross-check of DAMA observation
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Situated at YangYang Pumped Storage Power Plant
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Annual modulation

Cross-check of DAMA observation

Reina Maruyama - COSINE
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Reina Maruyama - COSINE

Current status of Direct Dark Matter Searches

_ xenont, PRL 121, 111302 (2018) Agnes et al., arXiv:1802.06994
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* No sign of WIMPs down to >10-46 cm2 @ 30 GeV from XENON1t, LUX, Panda X

* No sign of spin-dependent WIMPs for >10-40 cm2from COUPP/PICO/IceCube
+ Experiments driving innovations toward low mass dark matter searches

* DAMA’s signal remains unresolved

Reina Maruyama Wright Lab, Yale University 2
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~ABRACANABRA,s0cm

Dark Matter A Broadband/Resonant Approach to Cosmic Axion
ABRACADABRA Detection with an Amplifying B-field Ring Apparatus

doi:10.1103/PhysRevl ett.117.141801

C.Salemig

* Toroidal superconducting magnet
with fixed field, B,

* Axion dark matter generates parallel
oscillating effective current

» ...creating an oscillating magnetic
flux through the center of the toroid
* This flux is then read out from a

I AELCcRie Pickup loop using a SQUID current
sensor


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

JABRACAINABRA10cm

Dark Matter A Broadband/Resonant Approach to Cosmic Axion
Detection with an Amplifying B-field Ring Apparatus

ABRA-10cm current limits A' h

ADMX projection

5
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http://moriond.in2p3.fr/2019/EW/slides/4_Wednesday/2_afternoon/2_salemi.pdf

Deborah Pinna

ATLAS/CMS DM searches

Sergey Chekanov

/ ** DM signal
N * SM bkg \

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

C

Compact Vo hawca

CMS Experiment at LHC, CERN

Data recorded: Tue Sep 25 11:24:49 2018 CEST
Run/Event: 323488 / 808539157

Lumi section: 450


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

m, [GeV]

ATLAS/CMS DM searches
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Deborah Pinna

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

m, [GeV]

Deborah Pinna

ATLAS/CMS DM searches

Sergey Chekanov
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http://moriond.in2p3.fr/2019/EW/slides/4_Wednesday/1_morning/7_Chekanov_Moriond2019.pdf
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ATLAS/CMS DM searches

And the Higgs ?
g
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Deborah Pinna

Sergey Chekanov
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ATLAS/CMS DM searches

And the Higgs ?
g
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LHC BSM searches


https://twitter.com/lisbouche

ATLAS/CMS searches

Exotica Timeline

— detector effects not critical

of final state

of detector
> Final states with X + MET

> Really exotic signatures such
as long-lived patrticles

over longer period

(swny) Buipue)siapun J0}09)e(

Shahram Rahatlou, Roma Sapienza & INFN

DESY. | Highlights from Moriond | Loic Valéry

— sensitive to bumps right away

> Increase complexity and multiplicity

— control of detector conditions

— ultimate calibration and alignment
— optimisation of dedicated algorithms

Events / GeV

— better understanding and calibration 10y

(Data - Bkg) / Bkg

Shahram Rahatalou

> Two-body resonances from day one: leptons, photons, jets

414107 (13 TeV)
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ATLAS/CMS searches
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Date

« 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
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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

—— Background-only fit
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Fractional jet D, resolution

New PhySiCS searches Marcus M. Morgenstern

Improved performances: diboson resonances

e W o WZorZ —-ZZIWW

* Improvement in boson-jet identification (TCC jets)
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http://moriond.in2p3.fr/QCD/2019/TuesdayMorning/Morgenstern.pdf

New Physics searches

Stéphanie Beauceron

Improved performances: vector-like quark searches (all-had)

DESY. | Highlights from Moriond | Loic Valéry

b,t,t

Wt H,Z
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http://moriond.in2p3.fr/QCD/2019/TuesdayMorning/Beauceron.pdf
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http://moriond.in2p3.fr/QCD/2019/TuesdayMorning/Beauceron.pdf

Events / Bin

Data/Pred.

New Physics searches

Improved techniques: generic strong SUSY searches

» CMS Preliminary 137 b (13 TeV)
Pre-fit background Integrated over M_, -e-Data
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+ shape of discriminating variable (MT2) in each
region
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http://moriond.in2p3.fr/QCD/2019/TuesdayMorning/Strobbe.pdf

Short Track Counts

Obs / Pred

New Physics searches

Improved techniques: long-lived particles

* Also consider long-lived charginos

 seen as disappearing tracks
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http://moriond.in2p3.fr/2019/EW/slides/2_Monday/2_afternoon/5_Mario-Masciovecchio.pdf

New Physics searches

Indirect searches: rare decays/production modes

« Several searches for indirect signs of new physics

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

DESY. | Highlights from Moriond | Loic Valéry
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New Physics searches

Indirect searches: rare decays/production modes

Kirill Spovpen

« Several searches for indirect signs of new physics

Vincenzo Vagnoni

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

CMS Preliminary BDT (postfit) 137 fb~! (13 TeV)
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http://moriond.in2p3.fr/2019/EW/slides/1_Sunday/2_afternoon/1_Skovpen.pdf
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Low-energy anomalies

DESY. | Highlights from Moriond | Loic Valéry
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Low-energy anomalies Simon King
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http://moriond.in2p3.fr/2019/EW/slides/6_Friday/3_YSF/2_King.pdf

Summary
* Very nice conference

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

« Take-away messages
 LHCDb 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
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