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o The LHCb detector underwent a major upgrade during Long Shutdown 2 (LS2)
o Run 3 data-taking “Early Measurements Task Force” (EMTF) campaign:

o ensure readiness for smooth and efficient analysis workflow as data arrives
o identify, prepare for, and help perform important analyses with the early data.
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LHCb Upgrade la [LHCb-DP-2022-002]

o Cope with x5 higher pileup in Run 3: detector + trigger upgrades.

o Vertex+ tracking system completely overhauled! LO hardware trigger removed.

SciFi: new scintillating i .
[ fibres downstream ] [ RICH: new mechanics, ]

— detector optics, photodetectors
UT: new silicon

strip upstream
detector // Side View gcar HCAL 57 M5 \\
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Magnet \

i SciFi ~ RICH2
Tracker

VELO: new
pixel detector

New frontend electronics and
new DAQ for all sub-detectors!

Debashis Sahoo (ELTE) LHCb Run 3 Early Data March 6, 2024 3/11


https://inspirehep.net/literature/2660905

Run 3 t display

LHCb Experiment at CERN

Data recorded: 2023-65-11 13:50:49 GNT

o 150 pb~! data collected in 2023 pp collision run @ 13.6 TeV
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. [LHCB-FIGURE-2023-007]
Sub detector performances in Run 3 [LHCB-FIGURE-2023-021]

[LHCB-FIGURE-2022-019]

Cherenkov angle resolution: SciFi hit detection efficiency:
3
o 320510 ———r o ~ . . . . . 2023 (3.6 TeV)
B ~ ol80,,,. 1= (1106 £0.004) x 10° rad 1 211} LHCbSciFi Preliminary B
5 300 1 67A8, o (RUN 2) = (1,640 +0.003) x 10* rad B S Run 270733, T2LO (Layer 4)
= b=} Thresholds=(2.5,3.5,4.5)p.e.
S 280 [BET S ]
f=3
E 260 ] [}
2 09f 1
E 240 \
220 08f 1
200 ork ]
1804 L Cox107 {
~ -2 0 2 1 SR
ABerenkov (Tad) 0 20 40 60 80 100 120
159107 ‘ E(;"al performance: SiPM Chamel
-§ 140 - P18 = 0623 £0.002) x10° rad E| N 10° : : : :
— £ {0480y g (Run 2) = (0.650 £0.001) x 107 rad | El > F
§ 130 - - 1 S soor -
S 120 RICH 2 % 1 a [
8 110 Early Run 3 Data - ¢ S
2 100 PR - ]
(5] [ =
&3] 0 £ [ Run253597 £~ he135326001 Me
= L
06=11.39+0.02 MeV
80 ] = 2001 é .
| 107 [
e - 0 2 ol N
ABiperenkov (1ad) 0 50 100 150 200 M \%]50
mW €
Debashis Sahoo (ELTE) LHCb Run 3 Early Data 5/11



https://cds.cern.ch/record/2859118?ln=en
https://cds.cern.ch/record/2869773?ln=en
https://cds.cern.ch/record/2843467?ln=en

Hadron PID performance [LHCB-FIGURE-2023-023]
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o Excellent PID performance due to improvements in the RICH detector.
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2023 Early Data Mass peaks
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Strangeness peaks
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Dimuon peaks
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o Dimuon mass peaks at different mass ranges are also seen.
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LHCb current Status

o VELO reinstalled

o UT is being tested in global
DAQ test and will be included
in the next physics run.

o LHCb is ready to take the first =%
runs of the year. Beam
circulation will start later in
this month.

o LHCb plans to collect 7 + 7
fb—! data in 2024 4 2025.
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Conclusion

o Despite the difficulties that we faced in early 2023, we continued data taking and
checked if the other subdetectors are working as expected.

o Various physics programs are ongoing with the early Run 3 data and mass peaks are
shown here.

o Now we are ready to take 2024 data.

THANK YOU!
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