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• Attività RM3
• Richieste 2026

1CSN1 04/07/2025 Belle II RM3 preventivi 2026



2

Run 2024ab  29 jan-1 jul 2024 (155 days)
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2022 performances reproduced:

e+ and e- currents

peak luminosity

However:

• Frequent beam losses limited machine operation
• Sudden Beam Losses (SBL) happen with no 

precursor in less than 1 turn → dangerous for IR 
detectors (PXD kept off since april)

• Low injection efficiency

Priority given to machine studies: only 103 fb-1 
integrated for physics
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Run 2024c  9 Oct-27 Dec 2024 (80 days)

Belle II RM3 preventivi 2026CSN1 04/07/2025

e+ and e- currents     1.7 A  and 1.3 A    

peak luminosity      5.1 x  1034 cm-1 s-1 

• Sudden Beam Losses not solved, but new 
clue detected

• PXD kept off for safety
• Discharging RF-gun to be replaced
• HER emittance increased significantly
• High radiation levels but improved 

background collimators and threshold 
tuning.

1 mm
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Peak luminosity  record on the last day of the run

Priority always  given to machine studies 
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Fighting Sudden Beam Losses  (SBL)

Dust from keramic electrodes in wiggler sections spotted as possible SBL source in 
2024ab
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15/50 beam pipes turned upside down during summer shutdown

In 2024c frequency of SBL with pressure burst in the «flipped» area increased with 
beam currents…..  Definitely was not the right solution.

Black deposits and small dust particles found in the bellows of a 
region where many pressure bursts occurred.

 After careful cleaning and re-installation the frequency of SBLs from 
that location has decreaed dramatically.

Extensive internal inspection and cleaning is planned for the next stop.

i.e. losses which happen in 1 turn (10 s) or less



Disappearance of beam abort events after VACSEAL removal during 2024c run

Almost full VACSEAL removal during shutdown will definitely reduce beam abortsCSN1 04/07/2025 Belle II RM3 preventivi 2026 6
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Updated SuperKEKB shedule

• 7 months running starting nov. 2025 until may 2026, with only 2 weeks 
break for new year holydays

• 2 months running being considered for end 2026, subject to budget 
availability due to electricity cost. 
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Run Plan for nov 2025- may 2026
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Scenario A: Scenario B:

Beam currents can be increased above 2 (1.5) A for HER 
(LER), with 𝛽𝑦

∗ = 1 𝑚𝑚 

→ Peak luminosity can reach 1 x 1035 cm-2 s-1

Take physics run for 80% of the active run time
Assuming accelerator efficiency 60% (was 67% in 2024)
→ Collect ~550 fb-1

Beam currents cannot be increased much
→ Peak luminosity stays around 0.6 x 1035 cm-2 s-1

Take physics run for 80% of the active run time
Assuming accelerator efficiency 85% (best reached in 
2022)  → Collect ~530 fb-1
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Belle II Physics Analysis keeps competitive

● Journal papers statistics:

➔ 52 published papers + 3 accepted for publication;

➔ + 9 more submitted;

➔ + ~20 more in the pipeline 

● First results using 2024 data in Summer 2025.

Belle II RM3 preventivi 2026

Few highlights in the following slides, with an eye to results 
more «Belle2-specific» and/or with important italian 
contriution (avoiding to repeat those already shown to CSN1).

Note: Belle2 is producing results in all the branches of its physics 
program, but not all of them are represented here (some more in the 
backup slides).

(includes some Belle-only papers)
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B0 → 00
Arxiv:2412.14260  accepted by PRD
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B
tag

= B0

B
tag

= B0

• Four-photon final state, no vertex: only at Belle II!

• Branching ratio and direct ACP are fundamental 
inputs for 2;

• Continuum suppressed with dedicated BDT. Tag the 
flavour to measure the CP asymmetry. Extract signal 
from a 4D fit

Best precision on BR and same accuracy as WA 

on the CP asymmetry!

https://indico.cern.ch/event/1291157/contributions/5878358/
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Evidence of B →   Arxiv: 2502.04885

Ideal process to measure Vub,  but helicity suppressed.
Sensitive to BSM contributions.

• Hadronic tagging  
•  decay reconstruction in leptons,  

• Large  missing energy
• Nothing else: no residual energy in calorimeter 

Signal extracted by a fit to the 2-dim distribution of 

𝐸𝑒𝑥𝑡𝑟𝑎 and  𝑀𝑚𝑖𝑠𝑠
2

signal signal

background background
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Evidence of B →  

Fit 94 ± 31 events: result in agreement 
with SM and previous measurements



Hadron ID (, K, p) performance paper (CNS1 milestone 2025)

● Motivations: describe hadron ID at Belle II, with 
particular reference to what we achieved during 
Run1 data taking (2019-2022);

● We describe:

➔ the sources of PID information and how they are 
combined into variables made available to 
analysts;

➔ the software tools and data samples used to 
measure efficiencies and misID rates;

➔ how corrections and (systematic) uncertainties are 
derived;

● We show the performance in terms of K vs  and  
K vs p separation;

● We critically discuss problems encountered, 
mitigation strategies, and future developments;

● Submitted to EPJC;

● https://arxiv.org/abs/2506.04355
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https://arxiv.org/abs/2506.04355
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Longer term plans

• Reach asap Lpeak = 1035 cm-2 s-1  
and go up to 2x1035  running until 
~ 2032 to integrate o(10 ab-1)

• during a second long shutdown 
(LS2) upgrade detector and 
accelerator. IR upgrade being 
considered with superconductive 
final focus, which would allow to 
reach even higher liuminosities.    

• Restart in ~ 2034 and run 10 years 
at top luminosity to integrate 
about 30 (50 if IR upgrade) ab-1
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LS2 upgrades under consideration
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Vertex detector: fully pixelated 
CMOS-DMAPS detector

Drift  chamber (CDC): new FE electronics 
(radhard, less power, less Xtalk)
Possibly new chamber (pixel + gas)

Barrel PID: Replace PMTs with life extended ones
New FE electronics (less power)
Possibly use SiPMs

Electromagnetic calorimeter (ECL)
New FE electronics. Possibly use SiPMs

KL and  detector (RPCs + scintillators)
Operate RPCs in avalanche mode (new gas and FE)

Level-1 trigger: New electronics to allow ML 
selection algorithms and increase bandwidth 
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cognome nome note contratto profilo perc
Branchini Paolo Dipendente Dirigente di Ricerca 100%

Budano Antonio FTE 0.25  PNRR ROMETECH sinergica. CC3M Belle II 
VR/Masterclass Belle II/Eventi locali Dipendente Primo Tecnologo 25%

Bussino Severino Associato Incarico di Ricerca scientifica 50%
Carcione Rocco Associato Dipendente ENEA 25%
Cemmi Alessia Associato Dipendente ENEA 25%
Ciuchini Marco Dipendente Dirigente di Ricerca 20%
De Angelis Ilaria CC3M  Belle II VR/Masterclass/Eventi locali Associato Incarico di Ricerca tecnologica 20%
Di Sarcina Ilaria Associato Dipendente ENEA 25%
Graziani Enrico CC3M Masterclass Belle II Dipendente Primo Ricercatore 100%
Iorio Giulia Dipendente Assegno di Ricerca 100%
Passeri Antonio CC33M Masterclass Belle II + FTE 0.20  JENNIFER3 sinergica Dipendente Primo Ricercatore 50%
Salutari Laura Dottoranda XXXVIII ciclo Associato Scientifica Dottorandi 100%
Scifo Jessica Associato Dipendente ENEA 25%
Tagnani Diego Dipendente Tecnologo 40%
Thaller Arthur Dipendente Assegno di Ricerca 100%
Tortora Luca Associato Incarico di Ricerca tecnologica 30%
Verna Adriano Associato Dipendente ENEA 25%
Vincenzi Dario Associato Scientifica Dottorandi 100%
Zani Laura Dipendente Ricercatore 100%

TOT FTE 10,6

Gruppo Belle2-RM3 2026  (da verificare)
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Attività Belle2-RM3 2026
Detector:

• Responsabilità generale SVD (L.Zani system coordinator).  Operation, monitor, maintenance (A.Thaller, L.Zani)

• Manutenzione front end RPC del KLM (Branchini, Tagnani). R&D upgrade RPC in regime porporzionale (Breanchini, 
Passeri, Tagnani). A.Passeri KLM upgrade coordinator.

Performance:

• Contributo SVD al tracking (Thaller, Zani)

• Ricostruzione mesoni KL (Passeri, col gruppo di LNF)

Analisi:

• L.Zani convenor gruppo analisi fisica del . Partenza nuova analisi con A.Thaller misura Vus nel decadimento → K 

• Ricerca dark photon prodotto insieme a dark higgs (dark higgsstrahlung): tesi di L.Salutari, supervisor E.Graziani

• Misura violazione CD dipendente dal tempo in B→ ‘ KL  (tesi S.Cuccuini, associato a LNF, cosupervisor Passeri)
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Improve SVD DAQ efficiency in 2025
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Test in 2025 data
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R&D on RPC operation in avalanche mode
Roma Tre, Frascati, 
KEK, Iowa

ATLAS RPCs

Need to study:
• Gas mixture: need eco-friendly quencher
• FEE: lower gain requires amplification

Test stands being setup at:
KEK 
• Use single gap prototype RPCs.
• Record waveforms contiously. Monitors gas flow and H2O levels.
• Compares diferent prototypes, and gas mixtures.

INFN Frascati - Roma Tre
• Use single gap prototype from KEK.
• Record waveforms and will study different mixtures, HV
• Will test a signal amplifier prototype
• Have built full double gap RPC prototype.

Iowa S.U.
• Setup in progress
• Plan also to build test RPC prototypes



Streamer vs Avalanche

Credits to R.Cardarelli, 2018



Gas Mixtures

charge (pC)

R&D is needed to dermine the best compromise between quenching and signal charge.

Use of eco-gas: SF6 has 23500 GWP (global warming potential) while C2H2F4 has 1300 GWP. 
Replacing 62% of C2H2F4 with 2% SF6 still advantageos.

Gas recirculation system should be also be implemented



Full RPC structure

Glass
Carbon

Glass
Carbon

Glass
Carbon

Glass
Carbon

Z readout strips

PHI readout strips

Z =50Ω

R =50Ω

R =50Ω R =100Ω

R =100Ω

Z =50Ω

Mylar Dielectric is 200 to 300 kV/mm

εr = 5

εr = 5
100 nF

100 nF
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A double gap prototype, Width =  42,5 mm; εr = 5; Pitch = 46,5 mm
  is being built at Roma Tre



RPC prototype construction @Roma Tre



RPC prototype completed and installed in test stand @Frascati

Tested for gas tightness

First signals observed with both polarities
Amplitude ~ 40 mV



Amplifier prototype designed and produced @Roma Tre



Amplifier prototype successfully installed on Frascati test stand and operated at low gain

Cosmic events

Positive signal: simple RPC output

Negative signal: output amplified x2
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L. Salutari, E.Graziani
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Richieste 2026 RM3
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capitolo richiesta richiesta s.j.
missioni metabolismo (1mp+1k€)*FTE 79,5
missioni turni centrali (5 mesi run, quota rm3) 6,5
missioni turni centrali 2 mesei sj quota indivisa 14
missioni gettone RN 5
missioni gettone Zani (SVD+tau) 5
missioni 3 turni SVD local operation 9,8
missioni 2 turni SVD local operation run sj 6,5
missioni turni KLM run 5 mesi + 2 sj 5 3
missioni manutenzione FEE RPC 12

consumo prototipi 12 canali FEE RPC in proporzionale 5
consumo metabolismo 1.5k€*FTE 15,9

spservizi quota MOF Italia 2026 200
TOTALI 131,7 235,5
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Richieste 2026 
Servizi di sezione RM3
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servizio Per cosa quanto

Meccanico Prototipi RPC per test proporzionale 6 mesi persona

elettronico Front end RPC proporzionale 3 mesi persona

eletronico Manutenzione FEE on detector KLM 
(s.j. necessità)

2 mesi persona
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SPARES
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The strategy….

….the reality in 2024c

more runs are needed to implement the strategy



Run 1 data sample (2019-2022)
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Belle II collected about the BABAR statistics, but 
improved analysis techniques allow to obtain higher 
sensitivity for most analyses.
Moreover many analyses  can be jointly performed 
with the Belle data sample.

Belle II already published about 50 papers + 10 
submitted and are being reviewed.
Many more analyses are underway both in B physics, 
tau physics, dark sector, spectroscopy…

Some results will be shown later in this presentation

CSN1 04/07/2025
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Crab waist OK

A  marzo riprodotto working point equivalente al 2022.
A maggio in condizioni simili, ottenuta luminosita' specifica minore con la stessa corrente dei bunch--> 
condizioni della macchina ancora non stabili, anche legati ai problemi di iniezione,  in corso di studio. 
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Sudden Beam losses
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2024ab integrated luminosity

Priority given to machine studies
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