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Status of the Experiment

First observation of CP violation in the charm sector
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21 March 2019: Discovery of CP violation in charm particle decays.

An important milestone in the history of particle physics.
[ AAcp = (-0.154£0.029)% ]

The LHCb collaboration has just presented at the Rencontres de Moriond EW and in a special CERN Seminar the
first observation of CP violation in charm particle decays. Quarks can be split into two sectors: those with the
same electrical charge as the up quark (up-type quarks, charge +2/3), and those with the same as the down
quark (down-type quarks, charge -1/3). Differences in the properties of matter and antimatter, arising from the
so-called phenomenon of CP violation, had been observed in the past using the decays of K and B mesons, i.e.
of particles that contain strange or beauty quarks, which are both down-type quarks. By contrast, despite
decades of experimental searches, CP violation in the decays of charmed particles, i.e. containing the charm
quark, which is an up-type quark, escaped detection so far. The result announced today constitutes the first
observation of CP violation in decays of a charmed particle.
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Observation of CP Violation in Charm Decays

f!) (Received 21 March 2019; revised manuscript received 2 May 2019; published 29 May 2019)

A search for charge-parity (CP) violation in D° — K=K+ and D° — 7~z decays is reported, using pp
collision data correspondine to an intecrated luminositv of 5.9 fb~! collected at a center-of-mass enerov

(LHCb Collaboration)

R. Aaij et al.”




§48% Status of the experiment: 3 fronts

1) Run-2 data analysis still in full swing 5
« From ¢s to pentaquarks
« Much more to come...

2) Building the upgrade for Run 3
« Readout 1MHz 240 MHz

« Fully process all events online
* New 'subsystem’: Real Time Analysis project

Opening shielding wall
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3) Planning for further upgrades (Run-4, Run-5)

* Physics case supported by LHCC
[LHCB-PUB-2018-009-002]

 Framework TDR in preparation
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https://cds.cern.ch/record/2244311/?ln=it

LHCD

Attivita' di Pisa nel 2019

« Pisa da tempo impegnata su fronte CPV charm (anche referaggio interno
della scoperta [M. Morello])

o Sforzo attuale: ricerca altre CPV del charm
 Indirect CPV: Ar(D9) con dati 2015/16, presentata a FPCP
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* |noltre contributo importante alla Fast Simulation - essenziale per future
analisi a statistiche sempre maggiori ! (MC statistics dominated)

« Qutreach activities: MasterClass



LHCD

Attivita' di Pisa nel 2019

» Pisa e' forte componente del Real Time Analysis project di LHCb (20+ istituzioni)

- R&D degli ultimi anni (RETINA) sfociato in "hardware accelerators" della ricostruzione
- Pisa achievements in 2019:

« VELO Cluster finding at 38 MHz in (real) FPGA
(LHCDb pianifica di incorporare nel readout di Run-3)

» Dimostrato VELO pattern recognition at ~full efficiency in FPGA (emulated)

» Successful forward track reco studies for future upgrades (DoWnstream Tracker)
- 3 presentazioni a conferenze tecniche in 2019

- In 2018 LHCDb reviewed a demo system (-> Vertical Slice Test recommended)
- In 2019 LHCD review for real application in Run-3 VELO reconstruction (ongoing)

Cluster finding at 38MHz in Pisa lab VELO FPGA tracking efficiency
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1) Analisi dati Run2 -> physics papers

2) Prototipi lab FPGA -> Vertical Slice Test at LHCb

Attivita' di Pisa nel 2020

Dimostrare funzionalita' di ricostruzione a 30MHz, in integrazione con il DAQ

(collaborazione con FE e CA). Step essenziale per applicazione reale in Run-3.

RUN-3 Event Builder prototvpe
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Composizione gruppo

FTE Ricercatori

Cognome |[Nome Ric. [Tec. |LHCb |Altro[Totale Job |Qualifica
Bassi Giovanni 1 0] 100 100|dott
Bedeschi |Franco 1 of 60 60|staff |Dir Ric
Fantechi |Riccardo 1 of 20 20|staff |l Ric
Lazzari Federico 1 of 100 100|dott
Lusiani  |Alberto 1 of 70 70|staff |Ric SNS
Morello [Michael Joseph [ 1] o] 100 100[staff |Ric SNS
Pajero Tommaso 1 o| 100 100|dott
Punzi Giovanni 1 o| 100| 100|staff |PO
Rama Matteo 1 o| 100| 100|staff |Ric
Stracka  [Simone 1 of 60 60|staff |Ric
Tuci Giulia 1l of 100 100|dott
Vitali Giacomo 1 of 100 100/AR
Walsh John 1 of 100 100|staff |l Ric
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Piu' 4 laureandi magistrali:
* Roberto Ribatti
» Giacomo Petrillo
» Lorenzo Pica

e Luca Giambastiani

Simul. Liason Charm WG
P.l.
Speaker Bureau

Editorial Board

+1.8 FTE rispetto a 2019
[+altri 2 FTE dottorandi da Nov. '"19]



el Richieste finanziarie

Missioni IT 11 k€

ME metabolismo 84.5 k€
Missioni

ME responsabilita’ 7.6 k€

ME FPGA Vertical Slice Test (2 mu) 7.6 k€
TOTALE Missioni 110 k€

N.B.: - Metabolismi da tabelle standard CSN1
- a FE richiesta coordinata alla nostra su VST



LHCb

Richieste alla Sezione

« Continuazione uso dello spazio laboratorio LHCb
per la preparazione dei prototipi per VST



