LO Hardware Trigger : 1 MHz
readout, high Et/Pr signatures

450 kHz 400 kHz 150 kHz
h* H/pp e/y

Partial event reconstruction, select
displaced tracks/vertices and dimuons

Buffer events to disk, perform online
detector calibration and alignment

Full offline-like event selection, mixture
of inclusive and exclusive triggers

12.5 kHz (0.6 GB/s) to storage

Particle physics is, after all, about exploring the unknown; the analysis of LHC data has led to thousands of publications and a wealth of
new knowledge, and there is every possibility that there are big discoveries waiting to be made with further data and more innovative
analyses. (T. Gershon, former LHCb physics coordinator, on CERN Courier, March 2018)

Study of the B, 4)->uu decays Study for the MUON trigger Study of the B->Dtv decays
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A considerable effort is ongoing to R(D)

Within the standard model (SM) of .
prepare the Muon software trigger

particle physics, the B, 4->uu decays are

very rare, because they occur only

through loop diagrams and are helicity-
suppressed and are predicted in the SM
with small uncertainty. These features
make the B 4->wn decays sensitive

probes for physics beyond the SM. The
measurement of these processes has

attracted considerable theoretical and

selections for the upgrade
phase. These selections will have to
guarantee an adequate signal to
background ratio, while respecting, at
the same time, the severe timing
constrains required by the full software
trigger adopted for the upgrade. To
fulfill these ambitious challenges, many

Measurements performed at B-Factories

and LHCb show a hint of violation of

Lepton Flavor Universality (LFU) from

the comparison of the B->D*tv, (semi-
tauonic) and B->D*pv,, decay widths.
Hints of LFU violation effects have been

seen also studying B->Ket*e~ and B-

>Kpu*u~ decays, but also in these case
no definitive observation of a deviation
from SM prediction has yet been made.
If these hints would be confirmed by
other measurements it will clearly be a
sign of physics beyond the SM. It is
then important to study semi-tauonic
decays in other b-hadron species both
to check the presence of large LFU
= ' violation in alternative environments,
T @ : : - S NS —S— and to explore different kinematic
v 6] - - S = = variables aiming to pin down the kind of
~ ~ S h o= new physics that explains the observed
anomalies in the LFU.

approaches are under study including

experimental interest. - ; R
the use of machine learning techniques.

Limit (90% CL) or BF measurement

A further upgrade, called Phase-II Upgrade, has been proposed for the LHCb experiment in order to take full advantage of the flavour-physics

opportunities at 2x1034 luminosity. This Upgrade, which is foreseen for the 2030, will build on the strengths of the current experiment and the

Phase-I Upgrade, but will consist of re-designed sub-systems that can operate at a luminosity ten times that of the Phase-I Upgrade detector.
New detectors and systems are already under study (see mRWELL and SMOG2 posters).




