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Recommendation for today’s talk

Talk about the Physics but don’t give away the new results
Leave something for the summary speakers
Don’t go to far in History
No need to be hyper pedagogical this Is a specialised workshop

Don’t wear a t-shirt form an other experiment
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Fermilab paved the path of Bs physics
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Fast forward to today

Melissa’s talk
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What about the other observables?
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antibottom antistrange
quark quark

FLAVOUR PHYSICS | NEWS

antitop antitop

New insights into CP violation via penguin

decays

24 April 2023 LHC-PAPER-2023-001 o W

A report from the LHCb experiment.
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No evidence of CP violation
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Jim et al’s talks for the new results
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Where the B factories started
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An other fast forward

Combination of three decay modes R e T e
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Question to my theory colleagues

Anatomy of New Physics
in B_B miXing @ Alexander Lenz @alexlenz42 - 7h

Preparing for the pilgrimage to Santiago... | hope our expectations will be
met...

A. Lenz®®, U. Nierste®

/8 L TN 12t INTERNATIONALWORKSHOP
and BN o ‘.} ON THE CKM UNITARITY TRIANGLE

J. Charles?, S. Descotes-Genon®, A. Jantsch/, C. Kaufhold, H. Lacker”,
S. Monteil?, V. Niess?, S. T’Jampens?

[CKMfitter Group]

SANTIAGO DECOMPOSTELA
18-22 SEPTEMBER 2023

We analyse three different New Physics scenarios for AF = 2 flavour-changing neutral

currents in the quark sector in the light of recent data on neutral-meson mixing. We
parametrise generic New Physics contributions to B,— B, mixing, ¢ =d, s, in terms of

Where do we stand today ?
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What do we make of this picture?




B decay D decay Ref. Dataset
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B* — Dh* D — hth=n" 19] Run 1&2
B* — Dh* D — K%h+h- 31 Run 1&2
B* — Dh* D — KOK*7¥ 32] Run 1&2
B* — D*h* D — hth- 29 Run 1&2
B* - DK** D — hth™ 33 Run 1&2(*)
B* - DK** D— htrnta~  [33 Run 1&2(*)
B* — Dh*ntr- D — hth- 34 Run 1

B° — DK*O D — hth™ 35] Run 1&2(*)
B® — DK* D — hta—wtr—  [35] Run 1&2(*)
B° — DK*® D — Krtrm™ 36 Run 1

B® — DFr* Dt —» K-ntnt  [37 Run 1

B° — DFK* Df - hth~nt 38 Run 1

B° - DFK*ntr- DY - hth~n* 39 Run 1&2

LHCb-CONF-2022-003
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New results for CKM !

Innes, Seophine, Alex, Quentin’s talks



ADS/GLW techniques
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The Kshh family

D - Kdntm™

0.5 1.0 1.5 2.0 2.5 3.0

m?(Kon~) [GeV?/c?]

‘f 160
8 > 10
7 >
~~ -
6 5 = 120
e N
: = — 100
= 8
- < &0
4 -3 S
ST
7))
3 é 8
L 5 40
1 20
N 0
arXiv.2309.05514

D— K

LHCb ‘

9 fb!

5200

5300

LHCb-PAPER-2023-012, in preparation
LHCb-PAPER-023-029, in preparation

14

0+ —

Sﬂ' T

|

5400

+

5500

Data
Total

B - DK™
B — DK™
BO _y D* K*0
BY - D*K*
B - Dntr™
Bt DK™

Combinatorial

1'“@‘[—1‘ b b el .

5600

5700

5800

m(DK*) [MeV/c?]



Once upon a time.

LHCDb Collaboration

LHCDb 2005-036 PHYS
July 4, 2005

Extraction of v at LHCb with a Combined
By — DFKT and By — D*7T Analysis

Guy Wilkinson

University of Oxford, Denys Wilkinson Building, Keble Road, Oxford, OXI1 3RH, UK

Contribution to ‘CKM 2005: workshop on the unitarity triangle’,

March 2005, San Diego, United States

Abstract

A combined analysis of the CP violating observables in the channels By — DK and
By — D*x¥ allows the CKM angle 7 to be determined in a manner which has certain
advantages over the analysis of each channel separately. In particular, the combined analy-
sis reduces greatly the number of ambiguous solutions which would otherwise be present.
The potential of the method is illustrated using the expected performance of the LHCb

experiment.
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Proving TeV NP

Hadronic t decays

Muonic 7 decays
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The question to model builders & EFT folks, is there still room for NP here?
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Switching families
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Switching poles
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How rare is a B-rare mode?
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A collection of tensions
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Also new results with b-baryons !
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Never ever forget about the charm loops !

New result for CKM



No further comments your honour
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Upgrade(s)

Information for ATLAS & CMS upgrades in the supplementary material
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New Scintillating Fibre
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| and readout RICH 1 & 2 ~adaut for rirete
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The LHCb upgrade |

LHCb collaboration: R. Aaij, A.S.W. Abdelmotteleb, C. Abellan Beteta, F. Abudinén, C. Achard, T. Ackernley, B. Adeva, M. Adinolfi, P. Adlarson, H.
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The LHCb upgrade represents a major change of the experiment. The detectors have been almost completely renewed to allow running at an instantaneous
luminosity five times larger than that of the previous running periods. Readout of all detectors into an all-software trigger is central to the new design,
facilitating the reconstruction of events at the maximum LHC interaction rate, and their selection in real time. The experiment's tracking system has been
completely upgraded with a new pixel vertex detector, a silicon tracker upstream of the dipole magnet and three scintillating fibre tracking stations
downstream of the magnet. The whole photon detection system of the RICH detectors has been renewed and the readout electronics of the calorimeter and
muon systems have been fully overhauled. The first stage of the all-software trigger is implemented on a GPU farm. The output of the trigger provides a
combination of totally reconstructed physics objects, such as tracks and vertices, ready for final analysis, and of entire events which need further offline
reprocessing. This scheme required a complete revision of the computing model and rewriting of the experiment's software.
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2023 has been a difficult year
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Let’s see what the future holds &
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Thank you to the organisers for the invitation

Overview
Timetable
Contribution List

My Conference
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Committees

Working Groups and
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. Notice of phishing
~ attempt

Travel

Childcare

Social Program
Previous Workshops
Registration
Conference poster

Instructions to speakers

And especially for offering childcare options, it can make a big difference. Thank you!
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A colouring book for children will soon be available at the
CERN Science Gateway

e monde mysterieux de

— “ Al B | !
— awal Y“(L‘)

Lars-
a* e’

et ses droles de quarks

Un livre plein d'activites et a remplir de couleurs !

More information yasmineamhis.com
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ATLAS Phase-l Upgrades for Run 3

New LAr Calorimeter digital trigger
electronic boards
Improved trigger granularity

Muon New Small Wheels
Precision tracking, identification and

triggering

Re-designed TOF detector

. e BIS78
Trigger and Data Acquisition New Muon chambers

Upgraded hardware, firmware and software sMDT and new generation

for i ed tri d DA

or improved tngaer an = RPC (8 chambers installed)
TDAQ Upgrade briefing

ST+TﬁFinaFasaim

Pamela Ferrari @ EPS 2023




Improved muon coverage new and upgraded forward
H L_ L H C and luminosity detectors

Upgrades

trigger and DAQ
Increased readout rates

* Allsilicon trackerupto |n| =4
with 50x increase in channels

* New inner muon systems for
improved trigger acceptance

* New high-granularity timing
detector for pile-up rejection

* Trigger: 1 MHz Level-0 rate
150 kHz full-scan tracking

* LAr/Tile/muons electronics upgrade
 Additional smaller upgrades

This ambitious upgrade program

supports our ambitious physics goals. ITk — the new all-Si tracker

new High-Granularity

A large fraction of our collaboration Timing Detector (HGTD)

is working on these upgrades
34
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PIXEL TRACKER

All-new innermost barrel pixel layer,
in addition to maintenance and repair
work and other upgrades.

BEAM PIPE

Replaced with an entirely new one
compatible with the future tracker
upgrade for HL-LHC, improving the
vacuum and reducing activation.

SOLENOID MAGNET

New powering system to
prevent full power cycles
in the event of powering
problems, saving valuable
¥ time for physics during
collisions and extending
the magnet lifetime.

HADRON
CALORIMETER

New on-detector electronics
installed to reduce noise
and improve energy
measurement in the
calorimeter.

Florencia Canelli @ EPS 2023

BRIL

New generation of detectors
for monitoring LHC beam
conditions and luminosity.

CATHODE STRIP
CHAMBERS (CSC)

Read-out electronics upgraded
on all the 180 CSC muon
chambers allowing performance
to be maintained in HL-LHC
conditions.

GAS ELECTRON
MULTIPLIER (GEM)

&, DETECTORS

An entire new station of detectors

g iInstalled in the endcap-muon

system to provide precise muon
tracking despite higher particle
rates of HL-LHC.

Z
N

During Long Shutdown 2 (2018-2022),

CMS completed the Phase 1 upgrades
and started the Phase 2 upgrades

- Phase 1: HCAL barrel readout, new
barrel inner pixel (layer 1), PPS fully

integrated in CMS (CT-PPS)

- Phase 2: First of GEM chambers
installed, upgraded CSC electronics
for HL-LHC, new beam pipe.

- GPU at HLT and transitioned to a hybrid
CPU + GPU in trigger software (HLT nodes)

- Installed demonstrators for Phase 2 muon
drift tube electronics and Beam Radiation,
Instrumentation and Luminosity (BRIL)
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Innovative and extremely challenging new capabilities to fully exploit HL-LHC luminosity

L1-Trigger
https://cds.cern.ch/record/2714892
Tracks in L1-Trigger at 40 MHz

Particle Flow selection
750 kHz L1 output

40 MHz data scouting

L

L]

| Calorimeter Endcap

3 ~ https://cds.cern.ch/record/2293646
prpesuesas 3D showers and precise timing
msiseRs L Si, Scint+SiPM in Pb/W-SS

Tracker

https://cds.cern.ch/record/2272264
- Si-Strip and Pixels increased granularity

- Design for tracking in L1-Trigger
- Extended coverage ton = 3.8

Florencia Canelli @ EPS 2023

AMIFP Timing Detector

DAQ & High-Level Trigger

https://cds.cern.ch/record/275907
Full optical readout
Heterogenous architecture

. 60 TB/s event network

. 7.5 kHz HLT output

Barrel Calorimeters
https://cds.cern.ch/record/2283187

- ECAL crystal granularity readout at 40 MH |

with precise timing for e/y at 30 GeV
- ECAL and HCAL new Back-End boards

MIP Timing Detector
https://cds.cern.ch/record/2667167

Precision timing with:
- Barrel layer: Crystals + SiPMs
- Endcap layer:

Low Gain Avalanche Diodes

Muon systems
https://cds.cern.ch/record/2283189

- DT & CSC new FE/BE readout

+ RPC back-end electronics
« New GEM/RPC1.6<n<24

+ Extended coverage ton =3

Beam Radiation Instr. and Luminosity

h

.

rn.ch/record/2759074
Beam abort & timing
Beam-induced background

Bunch-by-bunch luminosity:
1% offline, 2% online

Neutron and mixed-field radiation
monitors
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Example of a very spectacular asymmetry
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Just drawing a line does not do justice to this work

LHCb, JHEP 04 (2021) 081 .




