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David Hutchcroft on behalf of the Liverpool LHCb group

Current detector + M&O, for upgrade 2 see Karol’s talk next



Approvals, submissions and publications per year
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LHCDb the forward spectrometer at the LHC
.

Event 41383468
Run 153460
Wed, 03 Jun 2015 11:52:09

The 5600-tonne LHCb detector is made up of a forward spectrometer and planar detectors. It is 21 metres long, 10

metres high and 13 metres wide, and sits 100 metres below ground near the town of Ferney-Voltaire, France.
https://home.cern/science/experiments/lhcb/

Over 50 new baryons discovered, including pentaquarks and tetraquarks, CP violation, rare decays and more.
https://en.wikipedia.org/wiki/LHCb_experiment
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Liverpool LHCb (& related) Service Work

O LHCb-UK Pl/Spokesperson @
@ LHCb VELO Operations & ¢
@ LHCb Mighty Tracker £
@ LHCb VELO++ software g o

@ LHCb Quantum Computing ACtIVItIeS @ @ responsibility
© LHCb VELO simulation lead F3 O leadership
O LHCb VELODAQ 4

C&d UNIVERSITY OF
@ WLCG management board software liaison G 2= LIVERPOOL
O LHCb Shift Leader / Data Manager @ Eﬁ /

O LHCb Data Processing & Analysis Project Leader @
O HFLAV Charm Decays convener

@ LHCb Speakers’ Bureau i
@ LHCb Quarkonia WG double charm trigger liaison E leadership roles!

@ Outreach: LHCb featured in 2025 & 2026 Liverpool Masterclass F#
@ Outreach: British Science Festival Particle Detectors exhibit in Sept 2025@

And many former
responsibilities /
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Student lead work in progress

Ho Sang, Guiseppe and Annabelle have already presented the work they

are doing Z
%411{1- LHCh 1 Unofficial
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Integrated recorded luminosity [nb™ ']
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Good year of data taking
High data taking efficiency for the

detector
o about 95% with VELO closed

Unique set of fixed target data using
SMOG (gas injection)

So far collected about 28 fb' for Run3
Our TDR said 50 fb! for Run3+Run4,
we’re on track despite many issues

Recorded integrated luminosity [fb™]
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VELO

- On-site presence

CERN

UFRJ

Liverpool

Warwick

Oxford

Van Swinderen Insiitute
Bham

Manchester

RIO-PUC

Firenze

Ho Sang (2025), Giuseppe (2026)
Kurt, Karol, Eduardo

- Liverpool in top 3 of piquet shifts for
2025/2026.

- Also doing Shift Leader and Expert on-
call operations
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VELO Operations

e Mostly smooth until Nov. 2025

o Datafrom last week of pp runin
2025

o« Drop in hit efficiency at the inner
radius due to radiation damage

e Decisiontoincrease HV from
400V to 600V in inner region to
compensate

VELO DAQ Inefficiency over time
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o Startof 2025 Pb-Pb run
e« Saw HV trips and damage to T _
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e Some chips had massive increase in
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e Also beam profile looked different Bank Type
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Remora beam

But was it the PbPb events causing
damage or the increase in HV?
Looked for large deposits in the VELO
and found many

Looks like there’s an offshoot of the
beam travelling ~10mm parallel
(probably from a collimator upstream)

Presence of “round” clusters with a huge number of pixels ( > 100)
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Current understanding

¢ g8 4 g8 & B
Depletion depth pm

g B 2 8 3 &8 B

Opened the VELO partially for rest of
the PbPb run 23
Effect also seen in pp but at a lower rate
Not clear if the higher voltage
exacerbates the issue

The chips are damaged, not the sensors

: B

n an 20 in o 10 20 an 40 50

Depletion depth for station 14 at 75 fb—! and 1000V

Recalibration has helped recover some = -
damaged chips - g
If we can’t raise the HV, we have a -3 -
problem for Run 4! . :

Depletion depth for station 14 at 75 fb—1 and 400V .



Replacement

Current plan is to take out VELO at
the end of Run 3 and replace the
worst modules.

Replacing the whole detector does
not seem feasible

Currently at least 10 spare modules
available

Need testing!

Karol, Kurt, Giuseppe part of the
testing team, Kieran will be part of
the dismount/reinstall operations
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Any guestions?

My thanks to everyone in LHCb for both all their work in the last year and
providing their input to this presentation.
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Backup



Current VELO status

o Significant deterioration compared to this time last year

o Despite (many) mitigations and recoveries, 2 extra half modules
dead + damage to interior chips on 2 downstream modules.

o Studies planned at CERN and Heavy lon facilities to try
understand the problems

o Simulations and weekly meetings
to try understand the issues e A awe:
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