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Long-lived neutral particles weakly decaying into two \
Charged hadrons wt < a -
Displaced decay topology f -7
t(KJ/A%) =~ 0.9/2.6 x 107'9s) vs. 7(B") ~ 6(107 %) K
Huge cross-sections (O(1b) vs. o(b) ~ ©(100 ub)) k
K — ntn™ (0,/T ~ 69.2 %)
A = pr~ +A° - prt (/T =~ 63.9%)
Small phase space, soft p, pr spectra
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Lower reconstruction efficiency than b, ¢
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R. B. Leighton, S. D. Wanlass, and C. D. Anderson, The decay of VY particles, Phys. Rev. 89, 148 (1953).
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Why strangeness — Iwo motivations
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Why strangeness — Iwo motivations

1. Detector commissioning (short-term)

» 95X higher £ in Run 3
» Major upgrades of hard- and software ;4

S . HCAL
Magnet SciFi ECAL =

— VO measurement allows unbiased evaluation - o RICH2
of detector performance, especially the — ==

ICHI
tracking / IS
Verte
— Also analyse Run 2 data for comparison  Locator/ 7 —

P. Fernandez Declara, D.H. Perez Campora, J. Garcia-Blas, D. Vom Bruch, J.D. Garcia, N. Neufeld, IEEE Access 7, 91612 (2019).
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Why strangeness — Iwo motivations

1. Detector commissioning (short-term)

» 95X higher £ in Run 3
» Major upgrades of hard- and software ;4

S . HCAL -
Magnet SciFi ECAL =

— VO measurement allows unbiased evaluation - o RICH2
of detector performance, especially the ==

ICHI
tracking / IS
Verte
— Also analyse Run 2 data for comparison  Locator/ 7 —

Upgraded LHCb Detector

To be UPGRADED
To be kept
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IEEE Access 7, 91612 (2019)

Major upgrade -> it's a new detector all together!

Federico Alessio, The LHCb Upgrade Programme for Run 3 and Run 4, ICHEP 2020.
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http://doi.org/10.1109/ACCESS.2019.2927261

Why strangeness — Iwo motivations

1. Detector commissioning (short-term)
2. Strangeness enhancement (long-term)
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Strange hadron production = non-perturbative
QCD

Enhancement of strange-hadron production in
high-multiplicity events observed by ALICE

Possible solution of “muon puzzle” in
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http://doi.org/10.1088/1402-4896/ab85fc
https://www.nature.com/articles/nphys4111
https://link.springer.com/article/10.1007/s10509-022-04054-5

>1M V" decays from few minutes

Cancels in ratios

of data taking in nominal conditions No trigger efficiencies
+ good background rejection

R(AY, KOy = 2P~ A%%) LN - pr) BKs > 77"
Y olpp - KX) L NKQ - mtn) B(AO — prt)
~0 A0 — __+
R(/—\O, AO) _ U(pp —> A X) _ N(A — P )8A0—>p7z—

o(pp = AVX) - N(AY - pr)e A0S Pt
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SciFi Tracker

- 3 tracking stations
- 4 layers per station

- Divided into 4 quarters in x-y-plane

- Each side persists of 5 modules (6 for T3) with

— U, V rotated by F 5°

— A- (x > 0) and C-side (x < 0)
— Top (y > 0) and bottom half (y < 0)

2x4 fibre mats each separated by a mirrorat y =0

tu
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|deal

ARz
Real 4 /
Real detector does not resemble 1, 1, “\z
ideal detector perfectly \A‘
. . X
Need to find translations and
rotations of detector elements
from ideal position (applies to ~
all subdetectors) b A
=
SciFi v2 half-module SciFi v3 half-module
alignment (Ax, ARz) alignment
(Ax, Az, AR7)
SciFi mat alignment
(Ax, Az)
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Ny, : 13582 — 49971

o:1.262 - 1.07
SciF1 hits(p) : 11.04 — 11.33
SciF1 hits(z7) : 10.18 — 10.92

Ny, : 23187 — 53879

c:1.18 = 1.055
SciF1 hits(p) : 10.82 — 11.12
SciFi hits(z™) : 10.79 — 11.06

Remaining charge asymmetries, but <%

smaller

No improvement found in further
checks
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Disagreement between data and simulation in key variables

Not fully clear whether only due to detector misalignments
Efficiencies estimated on simulation

Corrections to reconstruction and tracking efficiencies in the works
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Preliminary ratio comparison
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Prospects for 23 data
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|74 production cross-section ratios contribute to validation of the LHCb
Upgrade | detector paving the way towards stable physics programme in Run 3

Presented current status of one of the first Run 3 measurements
Crucial for precision measurements by LHCb in Run 3 contributing to F4

Emphasis on future measurements of strangeness enhancement in intersection
of particle and astroparticle physics

Baryon-meson-ratio measurement in the forward region as input for
generator tunings of atmospheric showers

Possible solution to muon puzzle
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