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Status of LHCb

LHCb Cumulative Integrated Recorded Luminosity in pp, 2010-2018
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LHCb detector currently undergoing major upgrade:

e All sub-detectorsupdated, many sub-detectors overhauled or replaced
e Completely new trigger strategy (purely software)
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Status of LHCb

More than 500 published papers!
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A. Palano recently nominated Member of the Editorial Board o
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LHCb Physics highlights

Observation of anew beauty baryon particle

Observation of new = .°baryons
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LHCb Physics highlights

Latest results on exotic hadrons (seminar at CERN on June 16", 2020)

J /WY-pair mass spectrum (1)
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»] /Y mass and pointing-to-PV constraints applied

» ] /-pair invariant mass spectrum shows
v'A broad structure next to threshold ranging from 6.2 to 6.8 GeV/c?

2
v'A narrower structure at about 6.9 GEV!C »The J /i-pair invariant mass spectrum is inconsistent with non-resonant SPS
v Hint for another structure around 7.2 Gercz and DPS only hypothesis by more than 5 ¢ in the [6.2,7.4] GeV/c? mass region

: 2
¥'No evidence for further structures above 7.2 GEV!C » A narrow peaking structure matching the lineshape of a resonance and a

broader structure close to the threshold are found
»The structures are consistent with predicted T,. states

»Assuming the 6.9 GeV/c? structure is a resonance with Breit-Wigner lineshape

v'Based on no-interference fit
M = 6905 + 11(stat) + 7(syst) MeV/c?
' = 80 + 19(stat) & 33(syst) MeV/c? -oﬁd'
v'Based on the simple model with interference {c\l\‘“‘
M = 6886 + 11(stat) + 11(syst) MeV/c2 ¥
I' = 168 + 33(stat) + 69(syst) MeV/c?




LHCb Physics highlights

Latest results on exotic hadrons (seminar at CERN on June 16", 2020)

J /WY-pair mass spectrum (1)
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»] /Y mass and pointing-to-PV constraints applied

» ] /-pair invariant mass spectrum shows
v'A broad structure next to threshold ranging from 6.2 to 6.8 GeV/c?
v'A narrower structure at about 6.9 GeV/c?
v'Hint for another structure around 7.2 GeV/c?
v'No evidence for further structures above 7.2 GeV/c?

arXiv:2006.16957v1 [hep-ex] 30 Jun 2020

Observation of structures
in the J/¥ pair mass spectrum

Paper submitted on July, 1st

EUROPEAN ORGANIZATION FOR NUCLEAR RESEARCH (CERN)

- CERN-EP-2020-115
L"-!(’[? LHCL-PAPER-2020-011

June 30, 2020

Observation of structure
in the J/ip-pair mass spectrum

LHCh collaboration

Abstract
Using proton-proton collision data at centre-of-mass energies of /5 = 7. 8 and 13 TeV'
recorded by the LHCh experiment st the Large Hadron Collider. corresponding to an
integrated luminosity of 9 fb ", the invariant mass spectrum of Jjy pairs is studied.
A narrow structure around 6.0 //e* matching the lineshape of a resonance and
s are observed. The deviation of

a broad structure just above twice the Jfij o
the data from nonresonant Jy-pair product is above five standard deviations
in the mass region between 6.2 and 7.4 GeV/c?, covering predicted masses of states
composed of four charm quarks. The mass and natural width of the narrew X/(6900)
structure are measured assuming a Breit-Wigner lineshape.

Submitted to Science Bulletin



Attivita LHCb - Bari

Il gruppo LHCb-Bari & coinvolto nelle seguenti attivita:

e Sviluppodel sistemadi acquisizione dati del rivelatore di muoni per
I’'upgrade di fase 1

e Propostadi un rivelatore di muoni per la fase 2

e Studi di spettroscopia di mesoni charmati

Partial wave analysis of B - K% KK 7t
A. Palano, M. Martinelli (Milano Bicocca)

Dalitz plot analysis of B9/ B, — D*(2010) K% 7
M. De Serio, M. Martinelli, A. Palano, A. Pastore

e Ricercadisegnalidiviolazione dell’universalitaleptonica

Measurement of the B, — D, TV, branchingfraction using 3 prong t decays
R.A. Fini (in collaborazione con INFN Ferrara et al.)
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LHCb upgrade phase |

Tracking System:
NEW DETECTORS!

ri

Scintillating fibres

read out with SiPMs | Calorimetry Muon system

Pixels |/] Si Strips

Magnet

Sifle View

SciFi RICH2
Tracker ———y

- = [ L
— Ring Imaging Cherenkov detectors: L
Optical system will be modified in RICH1.
NEW PHOTON DETECTORS AND READ-QUT!

EcaL HCAL va M5 299

™,

Muon system: !
M1 removed. 1)

NEW READ-OUT!

||||||||||||||

Calorimeters:
SPD/PS removed = no LO trigger.
Operate PMTs at lower gain.
NEW READ-OUT!
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LHCb upgrade phase I Status

First activities at the LHCb experimental site and in CERN labs re-started in early May 2020
after the stop due to Covid-19, almost all projects re-started now

:
/
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Muon electronics installation
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40 Tb/s DETECTOR READOUT
PARTIAL (HLT1) RECONSTRUCTION L ‘
REAL-TIME ALIGNMENT &
1-2 Tb/s CALIBRATION e

FULL (HLT2) RECONSTRUCTION

Offline reconstruction and
BN 26% FULL
) assocnte processing

80 Gb/s :
68% TURBO &
P— real-time analysis

Offline reconstruction and
associated processing

M- 6% CALIB 7

Remove the hardware trigger, detector readout at 30 MHz

Perform partial reconstruction and selection to reduce data flow
from 40 Tb/s to 1-2 Th/s: HLT1

Align and calibrate the detector in real time

Perform full reconstruction with offline quality in real time: HLT2
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LHCb upgrade phase |
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Trigger yield (Arb. unit)
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L Detector front-end electronics ]7
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LHCb upgrade phase |

PCle40 board

Muon detector specificfirmware of the new readout board (TELL40)

developed by Bari and Roma2 groups

Commissioning delayed
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LHCb Upgrade Muon TELL40
Data Processing
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LHCb upgrade phase Il

e LHCC September 2018

“The LHCC recommends the LHCb collaboration for successfully preparing the physics
case report for running beyond LS4 and supports the activities of the LHCb p===
collaboration in planning for HL-LHC runningthrough the preparation of TDRs” Physics Case

for an

LHCDb Upgrade Il

« Briefing book for the 2020 European Strategy

Particle Physics (http://cds.cern.ch/record/2691414)

Many supportive commentsincluding:

"The LHCb Upgrade Il... will enable a wide range of flavor observables to be
determined at HL-LHC with unprecedented precision”

¢ CERN Research Board September 2019
"The recommendation to prepare a framework TDR for the LHCb Upgrade-ll was
endorsed, notingthat LHCb is expected to run throughout the HL-LHC era. “
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LHCb upgrade phase Il

e

:.-;,~ -»m M‘ |
5th WORKSHOP ON LHCb | IR L | !

UPGRADE II

38.03.2020 - 01,04,2020
Barcelona

1

Towards a Muon Phase Il Detector
“1

: l k
1' w0 ! AHH”"r

LHCL-INT-2020-007
March 27, 2020

In preparation for the

Bari group involved in the discussions
Framework TDRs

for the future Muon Detector

Considerations on Muon detector
upgrade 11
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Anagrafica e richieste LHCb 2021

M. De Serio (resp.loc.) 80%

R.A. Fini 80%

A. Palano 0%

M. Pappagallo 90% Deputy Physics Coordinator (da 1/7/2020)
A. Pastore 80%

S. Simone 80%

L. Congedo (PhD) 80%

TOT FTE 4.9

Richiesta servizi (LHCb + SHIiP):

3 m.p. Servizio elettronico
3 m.p. Servizio meccanico
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Backup slides



% P;rtic;le ID | Phase-ll upgraded LHCb detector
epiace
New ECAL, More MUON

HPDs +
. | TORCH remove HCAL filters + replace
New MWPC

Improve granularity
Better radiation hardness

Vertex AL /
Detector |l - Sp's“ w MY
Magnet MI o '

Better coverage for low
momentum tracking
Use timing to distinguish
vertices (high-pileup)

’ Additional Tracking stations ‘ less reado

CdS 13-14 luglio 2020



