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CSN1 – febbraio 2022
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Approfondimenti su
- attività con coinvolgimento diretto del gruppo di Frascati
- ultimissime notizie

Alcune slides dalla presentazione di Vincenzo Vagnoni (RN LHCb) all’ultimo meeting della CSN1 
[https://agenda.infn.it/event/29269/contributions/148830/attachments/88445/118463/CSN1%20febbraio%202022.pdf]
Informazioni anche dalla sessione aperta dell’LHCC di ieri 
[https://indico.cern.ch/event/1126938/contributions/4729989/attachments/2404342/4112792/LHCC_LHCb_032022.pdf]



LHCb Upgrade
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New data center
Trigger-less readout
SW only trigger on GPU (HLT1) and CPU (HLT2)
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SMOG 2
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[Ferrara, LNF]



Muon system and its upgrade at LS2
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Muon detector has performed 
exceptionally well in Run 1 and 
Run 2 of the LHC. 

Main changes for the Run 3:  

- removal of M1 (done at the 
beginning of LS2)

- installation of a new shielding 
in front of the inner region of M2

- redesign of the off-detector 
electronic

Detectors (MWPC) will stay until 
the end of Run 4; a few new pad 
chambers in preparation to be 
installed at LS3 in inner regions 
(M2R1, M3R1, and M2R2).



Additional shielding in front of M2
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[CERN  + Ferrara + LNF + Technical Team]

1. New HCAL beam-plug lead in a steal carcass; 
2. Additional shielding (tungsten) in place of 
PMTs of the innermost HCAL cells;
3. An improved M2 beam plug, identical to the 
old one, but partially made of lead. 

1. 2. 3.

1) and 2) done in 2020
3) done in 2021



Commissioning - readiness
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For Muon, in 
Data Centre:
4 SOL40
[1 per quadrant]
22 TELL40
[11 per side]

[Cagliari, CERN, Ferrara, LNF, PNPI, Roma 1, Roma 2]

Chambers and very FE: all ok; working on residual ~100 problematic channels out of 100k
LV, HV, Gas, Temperature: all projects ready and tested during LHC test in October
FE electronics (ECS and DAQ): all new boards (nSB, nPDM, nODE) tested and ready
Monitoring: rewritten from scratch; tested during LHC test; to be deployed in the Online cluster



Muon System during LHC October test
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Detector worked perfectly as well as the ECS, some more effort to have DAQ running
- very useful to define next tests and qualifications (Muon time-aligned to LHC clock)
No show-stopper for a smooth Commissioning towards Mar 2022

M2 M3

M4 M5

Muon activity: number of 
events weighted with the 
number of hits per event)

Muon M2 and M3 station “sees” that 
the Calo is a bit open (about 15 cm from 
both sides of the BP): horizontal chamber 
dimensions magnify the effect; M4 and 
M5 - screened by the Muon filters - see 
the “expected” activity around IP

[Cagliari, CERN, Ferrara, LNF, PNPI, Roma 1, Roma 2]

[Muon - B. Sciascia]



Software and simulation
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[Barcelona, Bari, Cagliari, Ferrara, LNF, LPNHE, Roma 1, Roma 2, Yandex]

A lot of effort to update Run 1 - Run 2 Muon 
software to Run 3 detector and environment.

RTA (tight time constraints in HLT): 
- HLT1 runs on GPU
- HLT2 runs in CPU

Detector alignment
Muon Identification algorithms
Monitoring of detector and 
reconstruction
Raw data decoding and MC encoding 
(readout cabling description largely 
changed)
Detector description: no more M1, new 
beam plugs/shielding, + porting of the 
geometry in DD4HEP 
Simulation:
- Modelling of detector response:  Low 
Energy Background, Spill over
- Future (Run 4 and beyond): Iron wall 
[to replace HCAL], FEE performance

[Muon - B. Sciascia]



Trigger, DAQ e Online

11[B. Sciascia]

Online: 
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Conclusions
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For the months ahead LHCb is looking forward 
to the challenge of commissioning the entire 
readout and trigger, and soon, the completion of 
the VELO installation and the UT.


