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LHCb for beginners [from Antimatter-Matters]
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http://antimattermatters.s3-website-eu-west-1.amazonaws.com/lhc.html


Fiber Tracker
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Fiber Tracker
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How it works
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The [expected] Detector
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The [expected] Detector
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What we contribute at Nikhef
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Module production

Cooling: development and production

Quality assurance

Test beam setup and analysis

Simulation and reconstruction

Commissioning and assembly



The Art of Fiber Winding
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A Fiber Module
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Module production
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Module straightness
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Modules ready to go
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Readout box
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Cooling
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SiPM arrays

cold bar @-40°C

fibre module
readout end



SiPM Array Positioning
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Top cover assembly
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The Manual



Quality assurance at every step
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One ready, 300 to go!
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Box and ship them to CERN!
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Cold-boxes

5

First shipment of 24 cold-
boxes arrived at CERN



Testbeam
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Putting things together
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Computing, Simulation and reconstruction
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What we expect [not up to date]
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What we expect [not up to date]
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Anomalies: real or not?
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Anomalies: real or not?
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PhysRevD.96.093006

https://journals.aps.org/prd/pdf/10.1103/PhysRevD.96.093006


Let’s find out together..
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Table 10.1: Summary of prospects for future measurements of selected flavour observables for LHCb, Belle II and Phase-II ATLAS and CMS. The projected
LHCb sensitivities take no account of potential detector improvements, apart from in the trigger. The Belle-II sensitivities are taken from Ref. [608].

Observable Current LHCb LHCb 2025 Belle II Upgrade II ATLAS & CMS

EW Penguins

RK (1 < q2 < 6 GeV2c4) 0.1 [274] 0.025 0.036 0.007 –
RK∗ (1 < q2 < 6 GeV2c4) 0.1 [275] 0.031 0.032 0.008 –
Rφ, RpK , Rπ – 0.08, 0.06, 0.18 – 0.02, 0.02, 0.05 –

CKM tests

γ, with B0
s → D+

s K
− (+17

−22)◦ [136] 4◦ – 1◦ –

γ, all modes (+5.0
−5.8)◦ [167] 1.5◦ 1.5◦ 0.35◦ –

sin 2β, with B0 → J/ψK0
S 0.04 [609] 0.011 0.005 0.003 –

φs, with B0
s → J/ψφ 49 mrad [44] 14 mrad – 4 mrad 22 mrad [610]

φs, with B0
s → D+

s D
−
s 170 mrad [49] 35 mrad – 9 mrad –

φss̄ss , with B0
s → φφ 154 mrad [94] 39 mrad – 11 mrad Under study [611]

assl 33× 10−4 [211] 10× 10−4 – 3× 10−4 –
|Vub|/|Vcb| 6% [201] 3% 1% 1% –

B0
s ,B

0→µ+µ−

B(B0 → µ+µ−)/B(B0
s → µ+µ−) 90% [264] 34% – 10% 21% [612]

τB0
s→µ+µ− 22% [264] 8% – 2% –

Sµµ – – – 0.2 –

b→ c`−ν̄l LUV studies
R(D∗) 0.026 [215,217] 0.0072 0.005 0.002 –
R(J/ψ) 0.24 [220] 0.071 – 0.02 –

Charm
∆ACP (KK − ππ) 8.5× 10−4 [613] 1.7× 10−4 5.4× 10−4 3.0× 10−5 –
AΓ (≈ x sinφ) 2.8× 10−4 [240] 4.3× 10−5 3.5× 10−4 1.0× 10−5 –
x sinφ from D0 → K+π− 13× 10−4 [228] 3.2× 10−4 4.6× 10−4 8.0× 10−5 –
x sinφ from multibody decays – (K3π) 4.0× 10−5 (K0

Sππ) 1.2× 10−4 (K3π) 8.0× 10−6 –
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THE END

23



23


	Appendix

