
Paolo Gandini
On behalf of the LHCb Milano group

10th July 2025

paolo.gandini@cern.ch

LHCb & ALADDIN group report

mailto:paolo.gandini@cern.ch?subject=Hi,%20I've%20seen%20this%20presentation


Paolo Gandini 10th July 2025 – Consiglio di Sezione paolo.gandini@cern.ch

Outline

• The group is active on many fronts → little time to cover all activities so I will be brief
• Many synergic projects related to LHCb (covered in separate contributions)
• Shopping list:

• Group composition and news
• LHCb 
• ALADDIN
• Requests and Miscellanea

2

Resources
• https://web.infn.it/lhcb_milano/
• https://twocryst.web.cern.ch/
• https://aladdin.web.cern.ch/

Collaboration sites maintained by us
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News from the group

• Notes
• SELDOM (ERC UE) ended early 2025. PRIN(UNIMI+INFN) extended to Feb 2026 (covers TWOCRYST activities)
• SELDOM_TWOCRYST closed → sigla ALADDIN will replace it
• FERRAD&IGNITE synergistic to LHCb (covered in a separate talk)

• Members of the group

• Andrea Merli started as RTT in November 2024

• Jascha Grabowski started as Postdoc in Summer 2025

• Han Miao will join the group with a “Assegno per stranieri”

• Federico Zangari (now on a INFN scholarship at CERN) will start as doctoral student at CERN & UNIMI
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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, polarization

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

Very active on 
those topics
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Publications and notable analyses by the group

•Data Analyses (just a small selection of topics)
• Amplitude analysis of the Ξ+c → pK-π+ decay and Ξ+c baryon polarization measurement in semileptonic beauty 

hadron decays, LHCb-PAPER-2024-034, to be submitted to Phys. Rev. D. Timescale: ready to submit
• Λ+c polarization measurement in p-Ne collisions at √sNN = 68.6 GeV, in preparation (RC stage)
• Amplitude analysis of the Ξ0c → Λ(→ pπ-)K- π+. Work ongoing
• Electromagnetic dipole moments measurement of Λ baryons. Analysis note is in preparation and aim to WG 

review by the end of this year.
• Measurement of Ξ0c production and Charm fragmentation fraction in p-Ne SMOG data. Status: preliminary 

results of the cross-section and fragmentation fractions are measured. Analysis note is in preparation.
• Spectroscopy of excited Bs states

•Conferences
• Too many to list individually (Moriond, LHCP2025, EPS, others) both on LHCb and ALADDIN

•Thesis 
• Federico Zangari (Master Thesis): The pixel detector of the TWOCRYST experiment at the LHC 
• Giorgia Tonani (PhD Thesis): Measurement of the magnetic and electric dipole moments of the Λ baryon at LHCb
• Sara Cesare (PhD Thesis): Proof-of-principle test for an experiment for short-lived particle dipole moments at LHC
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LHCb performance
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Slide taken from last LHCb week, as 20th June 2025
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Upstream Tracker

• Now running with really excellent performance
• In 2024 some hiccup due to sub-optimal firmware
• In 2025, UT running at design performance!
• Performance paper + hardware papers in preparation

• As for now, all work delivered by Milan is showing reliable 
operation, even at design performance.

• UT is crucial for the whole LHCb collaboration → effort 
recognized by LHCb management

• Milan is providing performance studies on downstream tracks 
(tracks without the VELO part) to estimate the impact of UT
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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
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Slide taken from ongoing EPS2026 conference
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TWOCRYST & ALADDIN 
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• Milano → EDM/MDM from spin precession of channeled baryons in bent crystals  
• ALADDIN will provide the first direct measurement of MDM/EDM of charmed baryons 
• First access to MDM/EDM of charm quark 
• Triggered an international collaboration with several groups towards a proposal for a new experiment 
• Idea is to use the spin precession, now physics program has expanded considerably 

• New experiment at LHC IR3 region 
• A proof of principle experiment has been scheduled for 2025: TWOCRYST 

mailto:paolo.gandini@cern.ch?subject=Hi,%20I've%20seen%20this%20presentation


Paolo Gandini 10th July 2025 – Consiglio di Sezione paolo.gandini@cern.ch

The ALADDIN experiment
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https://aladdin.web.cern.ch/

The ALADDIN detector is designed to reconstruct the decay products of charm baryons with high precision and to extract 
spin-related observables from their angular distributions. It consists of two main subsystems:

• A magnetic spectrometer, composed of multiple tracking stations placed upstream and downstream of a dipole 
magnet, provides precise momentum reconstruction of charged particles emerging from charm baryon decays. The 
tracking technology is based on silicon pixel detectors derived from the VELOpix system developed for LHCb, and 
later implemented in the TWOCRYST experiment. The detector modules are housed in movable Roman Pots, allowing 
2D detectors to be inserted into the LHC vacuum in close proximity to the circulating beam.

• A Ring-Imaging Cherenkov (RICH) detector provides charged hadron identification, enabling the experiment to 
distinguish between pions, kaons, and protons across a broad momentum range. This capability is essential for the 
exclusive reconstruction of key decay channels, such as Λc+ → p K- π+. The charged particles enter the gaseous radiator 
medium (Neon or Nitrogen) through a thin exit window integrated into the top of the LHC beam pipe.
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TWOCRYST: MD in 2025
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• Goals of the test 
• Demonstrate the operational feasibility of the double crystal and tracking detector setup 
• Confirm the estimated achievable rates of proton on target 
• Measure channeling efficiency of long crystals at TeV energies 
• Background studies 

• Experimental set-up 
• Short crystal for beam-halo deflection 
• W target 
• Long crystal for 𝛬*c channeling 
• Two tracking station in a Roman Pot

https://twocryst.web.cern.ch/
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TWOCRYST: MD in 2025
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https://twocryst.web.cern.ch/

• 21st and 22nd June we had our first MD at LHC dedicated to TWOCRYST
• A second one is scheduled in September/October 
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TWOCRYST: MD in 2025
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https://twocryst.web.cern.ch/

• First two MD sessions for the TWOCRYST project were a success
• First-ever observation of double crystal channelling in the LHC 
• Successful observation of  channelling through the TCCP
• Inserted the tungsten target
• Confirm the alignment feasibility of the setup
• Now data analysis has started → Milano is the driving force 

First presented today at EPS2026
(Link)
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TWOCRYST: MD in 2025
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https://twocryst.web.cern.ch/

The TWOCRYST crew in the CCC

Bottle in the CCC for machinists!
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The ALADDIN collaboration
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• Several Milestones achieved, progressing at really fast pace!
• Here only a really brief summary
• ALADDIN collaboration  established: https://aladdin.web.cern.ch/
• Letter of Intent submitted in Autumn 2024 → well received by LHCC → green light for writing Technical Proposal
• Process to be inserted in the CERN graybook started 
• Sigla Nazionale ALADDIN will replace “SELDOM_TWOCRYST”
• Constitution of the experiment written and ratified by the experiment Collaboration Board
• We received the first expressions of interest from other (non-founding) groups to join the effort
• Election of CB-chair+Spokesperson+Physics Coordinator → Nicola Neri elected as Spokesperson 
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ALADDIN at open symposium @Venice
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Talk by Fabiola Gianotti
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Velo U2: introduction

• From 2025 we are involved in R&D of VELO U2
• Vertex Tracker for Upgrade Phase 2 → significant technological challenges
• 4D pixels for Upgrade Phase II
• Cutting edge technology for pixel detector
• (eg. 30ps time resolution, hi-lumi rad hard)
• IGNITE developing chip in 28 nm technology 
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• Participation to VELO U2 workshop in Santiago De Compostela
• Natural choice for the Milano group
• Synergy with work of chips (IGNITE) & ongoing work on ALADDIN
• Strong links with different groups at INFN, CERN
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VELO U2: Main contributions

• Milano contribution to VELO U2 started in 2025
• Ongoing contribution to IGNITE for ASIC development (L. Frontini, V. Liberali, L. Palini, A. Stabile) 
• Main activities for VELO U2

• Detector simulations, performance studies for TDR
• CO2 cooling and mechanics (VELO modules)
• FEA simulations: thermal, mechanical, thermo-mechanical
• Back-end electronics: PCB design, firmware development 
• Detector assembly, construction and test (VELO modules)

At the moment, Milano is considered one of the two construction sites of the VELO U2
We will need to organize a lab space for R&D + some space in the clean chamber for the prototypes
Project is approved by LHCC Scientific Committee (still in approving stage at INFN)
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Activity People Ongoing/planned activities

Simulations A. Merli, F. Redi, T. Tork, Z. 
Wang

Performance studies, digitalisation

Cooling/FEA A. Capsoni, S. Coelli, L. 
Manara, M. Monti, D. Viganò

FEA simulations, production/testing of CO2 Si 
microchannel prototype

Backend electronics M. Citterio, L. Frontini, S. 
Riboldi, F. Sabatini

PCB design for VTRx+, lpGBT for module 0, 
firmware development

Module assembly/
testing

S. Cesare, P. Gandini, N. Neri, 
F. Zangari

Module 0 construction, testing
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VELO U2: Timeline
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VELO U2: main activities in 2026
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Cooling
• Upgrade of TRACI unit for cooling test with 

microchannels requires new pump to deal with high 
pressure drops

• Production at FBK of Si substrate prototype with 
micro channels 

TRACI CO2 
cooling system

Si prototype design 
with micro-channels 

Hardware for Module 0 
• Design and production of PCB for back-end electronics
• Integration and testing of CO2 cooling in module 0

PCB for VTRx+ and lpGBT for module 0
Chip board with Si substrate for CO2 cooling

VLDB+ board designed at CERN. 
Evaluation kit for the new 

Versatile Link system
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Anagrafica
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Richieste di Sezione
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• Richieste sono fondamentali per portare avanti il programma di R&D sia sul VELO U2 che ALADDIN
• In particolare, simulazioni termiche sono cruciali per la progettazione del modulo 0 
• Vorremmo replicare l’ottimo lavoro effettuato dalla nostra officina e dal servizio di elettronica per l’UT

Cconsumo e missioni per LHCb:totale di 245.5 kEuro
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