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Outline
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Website

LHCb experiment: 
• Physics results 
• Group News  
• LHCb upgrade news 
• Requests for 2023

https://web.infn.it/lhcb_milano/

https://web.infn.it/lhcb_milano/
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New members of the group
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We welcome:

PhD student 
Sara Cesare started now (master at Padova) 

RTDB at Università di Bergamo 
Federico Redi (will associate to INFN Milano) 
Now CERN fellow & Convener of EW working group 

PhD Students: 
• Giorgia Tonani (cotutela with Valencia) 
• Chiara Mancuso (cotutela with IJCLab, University of Paris-Saclay)

She won an award at her first talk with us
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LHCb Physics
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sin2β, γ, 𝜙s, |Vub/Vcb|, CPV in B0, Bs0, D0, b-baryons, etc
CKM and 

CP violation 

Rare decays

Spectroscopy

Electroweak 
QCD and Exotica

Ion, Fixed-target

Tetraquarks, Pentaquarks, Ξcc++, Ωc*, Ξb−*,…

Z0, W+, top, Dark photons, Long-lived particles,..    

Heavy ions, p-Gas, nuclear effects,… 

B(s)0→µ+μ−, b→sμ+μ−, b→se+e−, Σ+→pμ+μ−, etc

Active on several topics, 
but expanding… 
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Upstream Tracker installed successfully
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Photobombing 
Federico in the center of the action

• Milano has responsibilities in the construction and installation of the LHCb UT 
• A reminder of what that is: 4 planes of silicon detectors with improved radiation hardness, 

finer readout granularity, and improved acceptance coverage at small polar angles
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Upstream Tracker installed successfully
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Photobombing 
Federico in the center of the action

• UT installation completed 
• Two weeks in advance! 
• Now commissioning started  
• Milan has now important responsibilities: 

• Software & Monitoring 
• Data Quality online & offline 

• Milano responsibilities in UT construction: 
• Flex cables ✔ 
• Hybrid circuits ✔ 
• Glueing, bonding, burn-in  ✔  
• CO2 distribution system   ✔ 
• Federico De Benedetti: project electrical engineer 
• Nicola Neri: deputy project leader 
• Paolo Gandini: monitoring coordinator 
• Simone Coelli: cooling expert 

Many thanks to our Officina Meccanica! 
(Capsoni,Coelli,Monti,Gesmundo,Trotta,Viganò, Viscione)

• The 4 planes 
• The CO2 manifold
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Upstream Tracker installed successfully
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Photobombing 
Federico in the center of the actionMany thanks to our Servizio Elettronica! 

(Citterio, Conti, Sabatini, Andreani)
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Upstream Tracker installed successfully
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Technical Award 2023 to Federico De Benedetti
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Photobombing 
Federico in the center of the action

• Milan was a key player 
• Recognized by the LHCb management
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LHCb Italia 2023
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Milano hosted the 2023 LHCb Italia meeting with about 50 people over 2 days

Group News

New convener

Contributions by Vicini and Forte → overlap with LHCb physics!
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Selection of Recent Results
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Highlighting the  contributions of the members of the Milano - Group 
As usual… very difficult to summarize lots of results in just a few minutes!
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Exotica searches in Milano
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• Bs → J/Ψ pp was published last year as  Editor’ Suggestions on PRL 
• CERN seminar by Elisabetta Spadaro Norella in 2022 

• Searches on pentaquarks with strangeness will be published on PRL 17th July 
• Editor’s suggestion + first page! 
• Also selected to be published on APS as outreach to press

https://arxiv.org/abs/2210.10346

https://journals.aps.org/prl/abstract/10.1103/PhysRevLett.128.062001
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Spectroscopy measurements
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• The Milano group is active in many different searches for spectroscopy 
• Exotica but even conventional hadrons 
• Analysis on observation of two new baryons presented to Moriond + CERN seminar + Munich workshop 
• In 2022 CERN seminar → 2023 CERN seminar (4th seminar so far by members of Milano group)
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Spectroscopy measurements
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New baryons in Ξb−π+π− and Ξb0π+π−

New!

Confirmation 1st Observ

1st Observ

Significance 18σ Significance 15σ 

Significance 9σ 

PV

π -
π + Ξb-

Intermediate resonance

LHCb-PAPER-2023-008 
In preparation 
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New baryons in Ξb−π+π− and Ξb0π+π−

New!

LHCb-PAPER-2023-008 
In preparation 

In summary: 

• Observation of two new bsq baryons is reported: Ξb(6100)− 
• One state is confirmed (and measured):     Ξb(6087)0   Ξb(6095)0 
• Best measurement on the known Ξb’ and Ξb* states 
• This measurement uses final states with up to 9 tracks (record in LHCb 
• Possible thanks to the excellent performance of the LHCb tracking, PID and trigger systems 
• First observation of Ξb0 → Ξc+πππ 
• Seems like resonances go predominantly via their intermediate resonances 
• Situation similar in the charm sector (but threshold there are different and so e.m. decays) 
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Polarization of  Λc+ and amplitude analysis

• Very complex analysis, now published on PRD arXiv:2208.03262 (Marangotto)
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Polarization of  Λc+ and amplitude analysis

• Very complex analysis, now published on PRD arXiv:2208.03262
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Analysis on T tracks

• Novel technique in LHCb (never used so far) 
• Interesting for future developments 
• Essential for searches of long lived particles 
• https://cds.cern.ch/record/2841793?ln=en

https://cds.cern.ch/record/2841793?ln=en
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Ongoing Analyses in the group (riguardare!)
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• Amplitude analysis of Lc->pKpi decays from semileptonic production. Marangotto (completed) 

• Amplitude analysis of Xic->pKpi decays from semileptonic production. Marangotto (ongoing) 

• Polarisation measurement of Xic->pKpi decays from prompt production. Libralon, Marangotto (ongoing) 

• Λc+ polarisation measurement in p-Ne collisions at √s=68 GeV.   Merli (ongoing) 

• Λ polarisation measurement in Ξc0→ΛK-π+ decays .  Tonani, Merli, Neri) 

• Amplitude analysis of B decays for exotic state searches.  Spadaro, Fu, N. N. (in review) 

• Studies of excited Ξb baryons. Paper in Preparation 

• Long-lived particle reconstruction downstream of the LHCb magnet (DP-2022-001).  Tonani, Neri 

• Measurement of the CKM angle γ and of CP asymmetry in Λ_b^0→D^0 pK^- decay.  Mancuso 

• Λb → J/ΨpK amplitude analysis Run1+2 to study pentaquark properties (on going).  Wang 

• R(D*)e/mu measurement  (on going).  Wang 

• J/Ψ cross-section measurement using Run3 early data (on going). Wang

Published / close to publication in red
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Thesis & Publications
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Thesis

Published results

Simone Libralon, Master Thesis, 2022
Measurement of Ξ+c baryon polarisation in pp collision at LHCb

Federico Zangari, Bachelor Thesis, 2022
Feasibility study for an experiment to mesure charm baryon dipole moments at LHC

Alessandro De Gennaro, Master Thesis, 2022
A study for the measurement of the Λ baryon electromagnetic dipole moments in LHCb

• LHCb Collaboration, Observation of a $J/\psi \Lambda$ resonance consistent with a strange pentaquark candidate in $
\B^{-}\to J/\psi \Lambda\bar{p}$ decays, arXiv:2210.10346, accepted by PRL (Editor's suggestion), APS press for outreach

• LHCb collaboration, Amplitude analysis of the Λ+c → pK-π+ decay and Λ+c baryon polarization measurement in 
semileptonic beauty hadron decays, arXiv: 2208.03262, accepted by Phys. Rev. D

• LHCb collaboration, Long-lived particle reconstruction downstream of the LHCb magnet, arXiv: 2211.10920, submitted 
to Eur. Phys. C

• Beteta, C. and others, The SALT, readout ASIC for silicon strip sensors of upstream tracker in the upgraded LHCb 
experiment Sensors (2022) 22(1) 107  DOI: 10.3390/s22010107

https://pubblicazioni.dsi.infn.it/tesi/dettaglioTesi.php?tid=532425
https://pubblicazioni.dsi.infn.it/tesi/dettaglioTesi.php?tid=532424
https://pubblicazioni.dsi.infn.it/tesi/dettaglioTesi.php?tid=531550
https://arxiv.org/abs/2210.10346
https://arxiv.org/abs/2208.03262v1
https://arxiv.org/abs/2211.10920
https://www.mdpi.com/1424-8220/22/1/107/htm
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Conference contributions
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2023
• A decade of spectroscopy at LHCb” on behalf of the LHCb Collaboration, P. Gandini, CERN Seminars, 25 April 2023. Talk
• Momenti di dipolo elettromagnetici di barioni con stranezza e charm a LHC,  G. Tonani, Incontri Fisica Alte Energie, 

Catania,13/04/2023. Talk
• Heavy-ion and fixed-target physics at LHCb, A. Merli, 57th Rencontres de Moriond QCD, 25th March – 1st April. Plenary talk 
• Heavy flavour spectroscopy at LHCb” on behalf of the LHCb Collaboration, P. Gandini, 57th Rencontres de Moriond QCD, 

La Thuile, Italy, 27 March 2023. Plenary talk

2022
• Towards the measurement of electromagnetic dipole moments of strange and charm baryons at LHC, G. Tonani, Baryons 

2022 Conference, Sevilla, 7-11 November 2022. Flash Talk
• Results of hadron spectroscopy at LHCb, E. Spadaro Norella, NSTAR 2022, S. Margherita Ligure, Italy, 17-21 Oct., 2022. 

Plenary talk.
• Charm baryon amplitude analysis and polarization measurements, D. Marangotto, 2nd Workshop on electromagnetic dipole 

moments of unstable particles, Gargnano del Garda, Italy, 26-28/09/2022. Talk.
• Λ+c , Ξ+c amplitude analyses and polarization measurements in pp collisions, D. Marangotto, LHCb Italia meeting, Frascati, 

Italy, 18-19/07/2022. Talk.
• Studies of pentaquark states at LHCb, N. Neri, International Conference of High Energy Physics 2022, Bologna, 6-13 July 

2022. Talk
• Experiment for direct measurements of short-lived particle dipole moments at LHC, G. Tonani, International Conference of 

High Energy Physics 2022, Bologna, 6-13 July 2022. Poster
• Particle zoo 2.0 at LHCb: New tetra- and pentaquarks at LHCb, E. Spadaro Norella, CERN Seminar, 5th July, 2022, Plenary 

talk. 

https://indico.cern.ch/event/1231803/
https://agenda.infn.it/event/34702/contributions/194264/
https://moriond.in2p3.fr/2023/QCD/Program.html
https://moriond.in2p3.fr/2023/QCD/Program.html
https://indico.cern.ch/event/853858/contributions/5111585/
https://agenda.infn.it/event/28729/contributions/183110/attachments/98388/136109/Spadaro_NSTAR2022.pdf
https://agenda.infn.it/event/31703/contributions/174556/
https://agenda.infn.it/event/31624/
https://agenda.infn.it/event/28874/contributions/169018/
https://agenda.infn.it/event/28874/contributions/171027/
https://indico.cern.ch/event/1176505/
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Richieste Servizi di Sezione
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• Main activities:  (LHCb) UT commissioning at CERN + Overlaps with project IGNITE + SELDOM 
• Richieste

Servizi LHCb: supporto per operazioni di 
commissioning del rivelatore in particolare 

durante l'YETS


