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LHCb, stato dell’arte
Presentazione LHCb da parte di G. Punzi (Responsabile Nazionale)
[https://agenda.infn.it/event/42177/contributions/236298/attachments/124896/183984/LHCB@CSN1-Sep2024.pdf]
LHCC, sessione aperta di settembre 2024, I. Bachiller
[https://indico.cern.ch/event/1444045/contributions/6077846/attachments/2925300/5135181/LHCC_LHCb_OpenSession.pdf] 
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LHCb, presa dati
Presentazione LHCb da parte di G. Punzi (Responsabile Nazionale)
[https://agenda.infn.it/event/42177/contributions/236298/attachments/124896/183984/LHCB@CSN1-Sep2024.pdf]
LHCC, sessione aperta di settembre 2024, I. Bachiller
[https://indico.cern.ch/event/1444045/contributions/6077846/attachments/2925300/5135181/LHCC_LHCb_OpenSession.pdf] 
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LHCb, analisi Run 3
Presentazione LHCb da parte di G. Punzi (Responsabile Nazionale)
[https://agenda.infn.it/event/42177/contributions/236298/attachments/124896/183984/LHCB@CSN1-Sep2024.pdf]
LHCC, sessione aperta di settembre 2024, I. Bachiller
[https://indico.cern.ch/event/1444045/contributions/6077846/attachments/2925300/5135181/LHCC_LHCb_OpenSession.pdf] 
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LHCb, Upgrade II
Presentazione LHCb da parte di G. Punzi (Responsabile Nazionale)
[https://agenda.infn.it/event/42177/contributions/236298/attachments/124896/183984/LHCB@CSN1-Sep2024.pdf]
LHCC, sessione aperta di settembre 2024, I. Bachiller
[https://indico.cern.ch/event/1444045/contributions/6077846/attachments/2925300/5135181/LHCC_LHCb_OpenSession.pdf] 
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Companion document, specifying INFN participation, is in preparation
Next step is producing the TDRs (within 2026)
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Anagrafica 2025 - LHCb@LNF
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Sigle sinergiche 

Frascati:
- 16.8 FTE (era 13.1)
- 24 persone con 0.70 FTE/persona (era 16, con 0.82)
- prevalentemente effetto cancellazione HIKE

Diverse responsabilità:
• Barbara Sciascia: MUON Project Leader (L1)
• Monica Pepe Altarelli: Membership Committee Chair (L1)
• Pasquale Di Nezza: SMOG2 Project Leader (L2a)
• Patrizia De Simone: Software coordinator MUON (L2b)
• Erika De Lucia: Convener WP4 Simulation 
• Paolo Ciambrone: Electronics for Muon@U2 (L2b)
• Erika De Lucia: Data analysis for Muon@U2 (L2b)
• Marco Poli Lener: Detector for Muon@U2 (L2b)

Italia: 135.7 FTE, in lieve crescita rispetto allo scorso anno (131.7)



Muon
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Smooth commissioning and operation. Still recovering from the end of Russia-
CERN agreement: most of Muon activiities in Run 3 rely on Frascati group



SMOG2
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[System to Monitor Overlap with Gas]

Only experiment capable of inject gases in the LHC 
through SMOG and acquire proton-gas and lead-gas data 
(gas in 2024, with protons: He, H, Ar)
Ready to Heavy Ion data taking in November; wrt 2023:
  - Increase PbPb luminosity with magnet polarity 
inversion by 20%.
  - Increase PbPb number of colliding bunches by 40% [at 
the price of ~5% less for ALICE, ATLAS, and CMS]

https://cds.cern.ch/record/2673690/



Upgrade II, LNF involvement
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Muon system:
 - inner regions: muRwell
 - outer regions: MWPC
 - electronics
 - shielding and infrastructure

 - creation of the Institution 
Board (Bari, LNF, Roma 1, 
Roma 2), lead by M. Palutan: 
key tool to involve other 
insitutes/countries in the 
project

Polarised target

PicoCal
 - contribution from “ex 
NA62/HIKE” 



Estratti da CSN1 - 09/2024 - LHCb Upgrades
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Relazione del collegio dei referee
A, Braghieri, A, Negri, M, Panareo, E, Robutti, U, Tamponi, T Boccali
[https://agenda.infn.it/event/42177/contributions/236299/attachments/124898/184030/Referee-LHCb-LS3E+U2.pdf]

https://agenda.infn.it/event/42177/



Estratti da CSN1 - 09/2024 - LHCb Upgrades

11- Barbara Sciascia - LNF Group Meeting -

Relazione del collegio dei referee
A, Braghieri, A, Negri, M, Panareo, E, Robutti, U, Tamponi, T Boccali
[https://agenda.infn.it/event/42177/contributions/236299/attachments/124898/184030/Referee-LHCb-LS3E+U2.pdf]

https://agenda.infn.it/event/42177/

Un po’ 
meno 
del 50%



Requests for 2025: consumo/inventario
Richieste principali sono per mRwell; richieste 
aggiuntive per MWPC e eco-miscele 

Muon inner regions:
 - Sviluppo FATIC 77.0 kEUR (Bari)
    FATIC3 (in 2024): mainly a bug fixing plus some 
features integration with respect to FATIC2
    FATIC4 (in 2025), performance improvements: 
lower dead time (~2µs → ~100ns), chip’s digital 
features closer to LHCb needs
    + main requests: 200 chips, 50 FE boards [128chs]

 - Rivelatori muRwell 37.0 kEUR (LNF)
    M2R1 prototype: produced and tested with FATIC3 
in 2024 (X-ray characterisation; test-beam)
    M2R2-M5R2 produced and tested with FATIC4 in 
2025
    + main requests: M5R2 prototypes

Muon outer regions:
 - Gas per test con MWPC 2.0 kEUR (Roma 2)

Studio miscele eco-sostenibili:
 - 3.0 kEUR (Bari, consumo)
 - 2.0 kEUR (Bari, inventariabile)
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ASSEGNATI

Muon inner regions:
 - Sviluppo FATIC 37.5 kEUR SJ (Bari)

 - Rivelatori muRwell 18.5 kEUR SJ (LNF)

Muon outer regions:
 - Gas per test con MWPC 0.0 kEUR (Roma 2)

Studio miscele eco-sostenibili:
 - 0.0 kEUR (Bari, consumo)
 - 0.0 kEUR (Bari, inventariabile)



Conclusions
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High involvement of the group in the ongoing data taking (Central shifts, Muon 
and SMOG piquet shifts, Performance evaluation, YETS activities)

Increasing involvement of LNF for Upgrade II
 - Muon, inner regions: DDG group on muRwell
 - Muon, outer regions: resuming old memories 
 - Muon electronics
 - Polarised Target (SMOG)
 - Calo: just started

Not forgetting physics
 - Ion and Fixed Target [P. Di Nezza, M. Santimaria]
 - Bsmm on Run 3 data [V. Chulikov, M. Palutan, M. Santimaria, B. Sciascia]
 - B semileptonic decays [P. De Simone, E. Minucci, M. Rotondo]
 - Long Lived Particles [G. Lanfranchi]                                                                                                                             



Spares
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Anagrafica 2024 LHCb-LNF
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Anagrafica 2025 LHCb - Italia
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Totale Italia 135.7 FTE (incluse sigle sinergiche); in 
lieve crescita rispetto allo scorso anno (131.7)



µRwell: status 2024 + plans 2025
The CID (CERN-INFN-DLC) sputtering machine, a joint project 
between CERN and INFN, is used for preparing the base 
material of the detector. LNF involved on the tuning of the 
machine: in the 2024 focus on the sputtering of large foils. 

PEP-Dot layout:
 - DLC grounding through 
conductive dots connecting 
the DLC with a conductive 
grid on the readout PCB [Pad 
R/O = 9x9mm2; Grounding: 
Dot pitch = 9mm, dot rim = 
1.3 mm]  → 97% geometric 
acceptance
 - Results from 2023 Test 
Beam (H8C) with a 
preliminary version of the 
FATIC chip (Bari)
 - New Test Beam (Nov 2024) 
with an updated version of 
the FATIC aiming at reduce 
the FEE thr down to 3-3.5 fC.

Prototypes and tests:
 - M2R1 (4): funded 2023, 
delivered Jun 2024: X-ray 
characterization (Jul 24) 
then Test Beam with 
FATIC3 (Nov 24)
 - M2R2 (2): funded in 
2024, tentative delivery 
Apr 25; high rate test (PSI) 
with FATIC4 in Autum 25
 - M5R2 (2): required for 
2025



Riunione preventivi 2025, LNF 9 luglio 2024
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[For details on all results, see: 
http://lhcbproject.web.cern.ch/lhcbproject/Publicat
ions/LHCbProjectPublic/Summary_all.html]

More than 700 
published papers, 

more to come soon

LHCb

Physics results: analysis of Run 1+2 data + attaching also Run 3 data
 - Ongoing analyses of Semileptonic, Rare B-decays, Fixed Target

U1: Major upgrade of all SDs completed on-budget, L= 5×Run 2
 - 2024 data taking: LHCb followed the LHC intensity ramp up and 
took data until TS1 (14 June) with all SD in global but UT; after TS1, 
taking data with all SDs with a good DAQ efficiency (>90%). Now 
focussing on HLT optimization. 
 - MUON: focussing on DAQ and MuonID performance
 - SMOG2: Commissioning + Heavy Ion data taking 
 - Strong involvement in LHCb organization

*  U2 Frame TDR: https://cds.cern.ch/record/2776420/

LNF activities in green

U2 (*): U1 will not saturate precision in many key observables; U2 will fully realise the flavour-physics 
potential of the HL-LHC. U2 is a major change of the detector during LS4: to sustain Lpeak up to 1.5×1034 
cm-2 s-1 (L= 1𝟎×Run 4 ) aiming at ~300/fb in Run 5 and Run 6 of LHC. Scoping document in preparation.
 - MUON: goal maintain current performance. Solutions proposed, currently under scrutiny: 
   → R1-R2 (rates up to 1 MHz/cm2): μ-Rwell detectors with small pads
   → R3-R4 (rates ≲ 50 kHz/cm2): keep most of the present MWPC and read them at their full granularity 
 - SMOG3: polarised target 



Estratti da CSN1 - 09/2024 - LHCb Upgrades
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Relazione del collegio dei referee
A, Braghieri, A, Negri, M, Panareo, E, Robutti, U, Tamponi, T Boccali
[https://agenda.infn.it/event/42177/contributions/236299/attachments/124898/184030/Referee-LHCb-LS3E+U2.pdf]
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Requests for 2025: missioni

Support per Test Beam:
 - 4.0 kEUR (Bari)
 - 6.0 kEUR (LNF)
 - 4.0 kEUR (Roma 2)

Turni DLC machine (CERN):
 - 12.0 kEUR (LNF)

Trasferimento Tecnologico (ELTOS):
 - 3.0 kEUR (LNF)

Muon@U2: richiesti
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Muon@U2: assegnati

Support per Test Beam:
 - 4.0 kEUR (Bari) --> Ok
 - 6.0 kEUR (LNF)
 - 4.0 kEUR (Roma 2) --> Ok, SJ

Turni DLC machine (CERN):
 - 12.0 kEUR (LNF) --> Ok

Trasferimento Tecnologico (ELTOS):
 - 3.0 kEUR (LNF) --> Ok


