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A rich physics program:

. 5-hadron properties
» CKM measurements
» Hadron spectroscopy

» Semileptonic decays

» Rare beauty, charm, strange decays
» Direct New Physics searches

» Electroweak measurements

Upgrade ||

The future
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Run 3

2026 (13.6 TeV):
2025(13.6 TeV):
2024 (13.6 TeV):
2023 (13.6 TeV):
2022 (13.6 TeV):

Run 2 -

2008 (13 TeV):
2007 (13 TeV):
2006 (13 TeV):
2005(13 TeV):

Runl1-3
2012(8 TeV):

2001 (7 TeV):
20010(7 TeV): (
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The LHCb experiment at the
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[IJMP A 30 (2015) 1530022]

L HCb in Run 1&2

" @ low momentum ws A ch
Collected 9 fo~! in 2011-2018 smi- wops  wp M M \
@ 7.,8,13 TeV RICH2 ECAL HCA

97% H |D
@ 1-3% pion misID

Designed for CPV and rare decay
measurements in beauty and charm

— Now multipurpose flavour factory
(and much more)
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http://dx.doi.org/10.1142/S0217751X15300227

[LHCb Upgrade TDR]
[Muon Performance]
[UT Performance

LHCb detector in Run 3 PLUME Performance

New front-end electronics,
Removal of SPS and PS
W Trackmg

Side View pcar, HCAL va M \
Nt o o \\ Upgrade Muon front-end
i e SciFi

Tracker , ~ electronics

\

New VELO. | (I\)/Inc?;//e to a software
Nominal sensor position i — = trigger:
@ 5.1 mm (before: 7mm) -y A * Exploit topology
from collision region el b, features
— improved vertexing! o > X 2 efficiencies
.\ fﬁ _ M = L | for hadronic, |
‘B y - = i electronic final states h
i ; and soft tracks |

New RICH PMT’s and electronics

Similar or better performance
@5 X instantaneous Luminosity!
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https://arxiv.org/abs/2305.10515
https://arxiv.org/abs/2611.08150
https://arxiv.org/abs/2609.10288
https://arxiv.org/abs/2604.21075

[LHCb-PAPER-2026-039]
[LHCb-PAPER-2026-040]

recision measurements of the BY and B lifetimes

106 gr——————r

_—
[.HCb Preliminary
105 L2024 Block E: [160th!

» Experimentally well known, theory prediction > X 10 less precise

 Stringent tests of non-perturbative QCD effects
» Calibrate other decay-time-dependent measurements

» Measure lifetimes with LHCb Upgrade | (2024 data)
» Most precise measurements of B and B7 lifetimes and their ratios!

Extremely high
5 yields
 — high precision

Entries / (2.3MeV/c?)

TRO_ JyK 0 = 1.5145 = 0.0020 £ 0.0010 ps — 20 % better than PDG 250030200#':%:00
7p+ = 1.6370 £ 0.0014 £ 0.0014 ps — 2 X better than PDG m(B%) MeV/e]
Tp+/Tgo = 1.0809 £ 0.0017 = 0.0007 Bl e
75+/75- = 1.0017 £ 0.0017 + 0.0008 . bl e
F () gyttt g s -
osa 1 VEIT
0.94;— L Linear -
LHCDb ready for decay-time-dependent $RE e
precision measurements with Upgrade ! 0‘;; & Data Preliminary -
0.86— 1 | T

Flat decay-time acceptance 19°¢ [ps)
T. Mombacher DISCRETE 26 | Overview over LHCb results — excellent systematics control 6




Measurements of the CKM angle y

Ol7 ] T ] ]

[CKMFitter '25]

T I L] L\l L] l ] L T

L I ]
y Am & Am, K
Am, €y

» NP search by testing the unitarity of the CKM . o,
matrix — see talk by Luiz 27 iy €
_ 2.7\° W

Vair = (6925 L A X

— +0.78° e T

D= hh AAdep [31,08,49) Rums Tand2 Ae hefore

[ n D%y KK Aep(KTK™) [40,98,100] Runs land 2 Updated

DY = h™h e — Yow " [91, 02 Runs 1and 2 Updated

I I D% = hh- AYpriw - AY (94 ve] Kuns land 2 Updated
-~ i "'."" -y . o

D" = K'n™ Rir, ANz Cirer &€ e 30,83 Runs land 2 Updated

DYy K*n~ R=, (=)%, 4™ [34, 36] Runs land 2 Updated

D — Y channels for good sensitivity on y PlETIT ALAR. WA

Agrtm 3, Y Az hefore
DY — Kir'x Top, Yo, A2, Ay [32,48,65] Runs land2 Updated
D x'a AYS |97] Rum 2 New
and charm observables depend on the
B= 5 D~ L T [119] Kuns land 2 A bejore
B = Dk D—=hth r'x [45,120 Rurs land 2 New
= 2= = Dk N — M V¥ [121] Riums Tand 2 Updatesd
B™ L~ L K=5Frtn~ [44] Rues 1 and 2 Updaded
same hadronic observables robe bhleme g Gmlw o U
B~ = Di™ D KiK=-u% [122] Runs Land 2 As bejur:
B~ = Uh™ (PR L — h¥ [119] Runs 1and 2 Az bejore
B —=Dh (PR D—=KMR'h [40] Runs land 2 New
] B= = k™ (FR)] D= Klith [34] Rurs Tand 2 New
measures plethora of channels:
2= DK N — hMc¥Fra [41] Rurs Tand 2 Updatesd
B~ = DK*™ n— F."_;'i.',’i.'.' [41] Runs Land 2 Now
N EW " " B  Di=x'x D — hEpF [123] Run 1 Az bejore
CO m b I n at I O n ' ROy K 0D — T [43] Runs land 2 Updatax]
y " B 5 pK™ L= hErTa - [44] Kuns 1and 2 Updated
B pK* D— KXi*'h [42] Runs land 2 Updated
- D¥at nt = K-atat [114] Rum | As hefore
BY = DK DY =2 hthn [46,124° Runs 1and2 Updated
s DFK "zt Df = hth [112] Rums Tand 2 As hefore
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https://conference.uniba.sk/event/2/contributions/235/
http://ckmfitter.in2p3.fr/www/results/plots_summer25/ckm_res_summer25.html

[LHCb-PAPER-2026-058] [JHEP 08 (2026) 037] TE

ew developments in the y determination
Pt Op+7,—\) i ~
» Measure y in B~ — D( — KJh™h™)h = decays with .f
. Similar sensitivity from 1 year Run 3 like full Run 1&2 together! '
« Upgrade | provides improved hadron trigger efficiencies and PID 1

1.0 1.2 1.4 1.6 1.8

» Binned phase space: local strong-phases from BESIII and CLEO-c w2 GV

» New ideas for improvement: joint BESIII-LHCb analysis [arXiv:2604.05712
encoding strong-phase variation in per-event weights! [arXiv:2604.05701

: c O N

NEW combination y = (63.2757) el ¥ WS
e Many updated measurements | |
e Reduced model dependence IN charm hadronic inpUtS | 68‘3%
* < 1" with full Run 3 in reach! (target: 150) | 954%
40 50 60 70 80 90 100 . [:]10
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https://link.springer.com/article/10.1007/JHEP08(2026)037
https://arxiv.org/pdf/2604.05712
https://arxiv.org/abs/2604.05701v1
https://conference.uniba.sk/event/2/contributions/170/

[PRL 137 (2026) 021902] [arXiv:2609.21921]

(?3000 — T T
% ]GHS) 3.6 Tev . Tiss
harm baryon spectroscopy Zamo et AR -_
% LHCb
» Huge charm production at LHC — LHCb design ideal to exploit! S™F  SELEX
» Observation of the =2 (dcc) and €2 (scc) with 2024 data o R
» Turbo enabled: efficiency 2.5 X (E.) and 8 X (") higher w0 3600mcand(36§0|MeV/227|00
thanRunZ N
y E o (A - pKtr K > 1005— ~ () signal region H L}Hflf::;bv _
. Refuting SELEX claim of B(E}. - ATX) ~ 20 % not confirmed by = 80 3 ) sideband + | ;
earlier FOCUS, BaBar, Belle and LHCb searches g 60 H # + +# Hﬁ } * * -
, QO - (Q) — pK-K-7H)rt £ ety it i
. Discriminate from combinatorics thanks to established large lifetime of Q(C) '§ b E
» Studies of lifetimes and further decay modes will follow :
0™ 5650 300 370 3800

(£22.) [MeV/c?]

and

Complete experimental observation of ALL SU(4) ground state baryons predicted by quark model!

T. Mombacher DISCRETE ’26 | Overview over LHCDb results 9


https://arxiv.org/abs/2609.21921
https://journals.aps.org/prl/abstract/10.1103/dmv6-7gdv

[LHCb-PAPER-2026-055]
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‘ P /,,- \ | -"'.‘ / N
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/) \ N I 0 : ./ I ,
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» Study CP-violation in b — dss with O e 27T ¢ P A TR
O ? E- T= 13.6TeV .-- ixrjﬂia{nral 3 ‘T =13.6TeV : ﬁ:mj{fz‘l‘lnll
B, — ¢¢ in 2024 data L

. Golden channel: negligible CP-violation in the SM R

100: ity
* Time-integrated method: measure triple-product R
: Preliminary
asymmetries N S-S

0.01 _
5200 5300 5400 5500 5600 5200 5300 5400 5500 5600

AU — (5.6 i 5.4 i 2.4) X 10_3 m(K*K-K*K=) [MeV/c?] m(K*K-K*K-) [MeV/c?]
A, =(3.8+£54+24)%x 107 [LHCb-FIGURE-2025-015]

F U0
111] TR
Ea | =

didates / 7.5 MeV/e

o

-----------------
-

Candidates / 7.5 MeV/c

—

0.1k

) e —e—
L —— |

. Statistics dominated — strong improvement with st T
full Run 3 data expected e B |

-1 0.6

LLHCb Preliminary
B> D (K*a a7 )x* -

4= 2005 (HL.TI) B
<+  Run2(LO+HLTI) -

X 2 better sensitivities in 4.5 fb~! of 2024

N

MC candidates in acceptance / a.u.

data wrt full Run 1+2 (9 fb~1) due to

software-only trigger! “F - |
().Or.-'""""'"""""' 10.0

p— —

| |
p—
—

5 10 15 20 25
BY transverse momentum [GeVce™!]
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[LHCb-PAPER-2026-059]

ew measurement of R(D™Y) = B(B - D™z~ )/ %(B — DOy ~1)

Preliminary ~ 68% CL contours
» Long-standing tension between SM and experimentin b — cfv  o»f 5@ /\
 Theoretically clean: ~1% o[ e e
. Experimentally very challenging: large B — DX backgroundsand D ~ 7 & >
—_— o B LHCb?
» First simultaneous R(D) and R(D*) with 7~ — 't 72—z~ (z")D o -
[ ‘ | Lhcoe I R(DY) = 0378 0610
» Full Run 2 data set ozof | L= S R = st oy
. Measure relative to B¥ — (D — K™z )(D} — ntn~n™) . F s JRB)D) = 003 |-
15¢ | FLAG24 (Nf=2+1 for R(D¥)) AT I |
« 3D fit in 7 decay time, q2 and BDT rejecting B — DODSX decays 020025 030 038 04004505005
» Systematic uncertainties at similar level as statistical _ -
uncertainties: ‘gﬁmm ; | LHCb 5.4 fb" -
. . . . 0000 & paw =
« Background smulahon §tat|st|cs o B —
- External branching fractions 2l ,‘;: — -
» Tension moves from 3.76 to 3.40 (or 1.86: Marcello’s news) gm0 I
O 20000 [ IS a0 Preliminary”
_ B fake-D° 1

Improvements on fast simulations and external measurements on the way!j

Significant improvements with Run 3 measurements expected!
DISCRETE ’26 | Overview over LHCDb results
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https://conference.uniba.sk/event/2/contributions/169/attachments/174/256/BaBar_RDRDs_at_Discrete26.pdf

Moving towards LFU measurements: Lorenzo’s talk

oI LHCb 8.4 fb7! '.' ]
oz e | [PRL 137 (2026) 021802]
+ 5
n — 0
Studies of b — s(d)C "¢~ decays .| 3 |
» Large community interest: — Bernat’s and Tobias’ talks on theory sid eIl
B - K®(m)¢t, A) — AIA(1520)¢¢, . .. S
. Tensions wrt SM in 0%/0g?* and angular observables % m,\ et nonloc) '[}\\"‘ |
« Lepton-flavour universality measurements consistent with SM S WM’*W'TH«::W:
» NEW studies of the B — K*u*u~ angular structure with full Run 1&2: 50 I'(\"
2
« binned in q2 [PRL 137 (2026) 021802] / F1o E}M iy ‘\\.
» Unbinned fit to Wilson Coefficients of WET using dispersion relation [PRL 137 (2026) g S
061801] <00l e
. Unbinned “model-independent”: model g distribution with Legendre polynomials @]
[arXiv:2608.12215]
. . Cy LHCb 8.4 b~
- Many additional ideas using sPlot, method of moments, allow to extract unbinned _ N g
quantities in function of q2 also for low-stats modes! [JINST 20 (2026) P07042, S ‘ - S
arXiv:2609.39998], [PRD 112 (2025) 016007] B ¥
“Ua -3 = Re(‘é,c?.) 3 R

T. Mombacher DISCRETE ’26 | Overview over LHCDb results
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https://conference.uniba.sk/event/2/contributions/227/
https://conference.uniba.sk/event/2/contributions/231/
https://journals.aps.org/prl/abstract/10.1103/24g9-yn9d
https://journals.aps.org/prl/abstract/10.1103/gg5v-mp26
https://journals.aps.org/prl/abstract/10.1103/gg5v-mp26
https://journals.aps.org/prl/abstract/10.1103/gg5v-mp26
https://journals.aps.org/prl/abstract/10.1103/gg5v-mp26
https://arxiv.org/abs/2608.12215
https://iopscience.iop.org/article/10.1088/1748-0221/20/07/P07042
http://www.apple.com/uk
https://arxiv.org/abs/2609.39998
https://journals.aps.org/prd/abstract/10.1103/vwjb-ddsq
https://conference.uniba.sk/event/2/contributions/183/
https://journals.aps.org/prl/abstract/10.1103/24g9-yn9d

arXiv:2608.21082

gu

arXiv:2610.22452
ew studies of baryonic b — s£¢ decays W|th Run 172
“ % 0.6 _— LHCb :gh;ls work _:
_ _ < g4f o7 B LOCD _
» Angular analysis of Ag — A(1520)u™ u o 100D 40
. Baryonic counterpart to BY — K*u*u~ but T el
much more rare :
» Good agreement with the SM : __ ¥
» First differential measurement of | 0 : O Gevien
—— _— 4 — 0 2 4 6 & 'z (m)
=
b //t i/t _ _ _ Upstream track :’C li—_ Dats s 3
. Use cascade =~ — (A — pn7)xn 5 6L wcLomim 9D
Long track track 7, T4 LOeD prediction -
. Exploit different track types: ~ 90 % decays Dowf;amm: - 212t
have at least one track not registered in VELO VF* Omomck ~~~~~~~~~~~~~ £ 085 a8
A
L, %0..‘ —
¢* [GeV*/c?]

Large Run 3 data set offers much better precision and plethora of new channels, Same pattern as

e.g. B, — BT [arXivi2609.15251] AY = Aptp

T. Mombacher DISCRETE ’26 | Overview over LHCDb results


https://arxiv.org/abs/2609.15251
https://arxiv.org/abs/2608.21082
https://arxiv.org/pdf/2610.22452

BlBJC

Scientists detect signals at the smallest
scale ever explored

3 November 2026

oattab Ghoeh e, €TT1 Dreakthrough offers fir

Science

glimpse into the zeptoverse

British-led researchers using the Large Hadron Collider detected a1
gives clues to a minuscule world where exotic new particles may be |

GEO

Le CERN découvre I |1 fisicli del Cernl

'zeptoverse’, un mor glle porte dello zeptoverso

pourrait contenir les

I :] ‘ ‘ : | STARTSEITE N

NATIONAL
GEOGRAPHIC

ESPANA

CIENCIAv ANIMALES v MEDIO AMBIENTE v HISTORIA VIAJES

CIENCIA FISICA

Bienvenidos al
Zeptoverso: el mundo
mas pequeno jamas
detectado que el CERN
ha descubierto

Durchbruch am Cern

Haben Forscher das Tor zum Zeptoversum gedffnet?

Ao Vivo Politica Money WWwW Agro Infra 1A

SN CURIOSIDADES

O que os cientistas estao descobrindo sobre o
zeptoverso, a menor escala do universo que se
conhece ate agora

E' un mondo infintamente piccolo in cui potrebbero nascondersi nuove particelle

T. Mombacher

DISCRETE ’26 | Overview over LHCDb results
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» Golden channels search for New Physics:

* Theoretically very clean in the SM

- Only allowed at loop level and helicity suppressed
- Known to <10% precision

« Experimentally very clean: 2 energetic muons from
displaced vertex

 Many NP models imply rate enhancements

» New measurement based on data from Run 1&2
(9 b1 and part of Run 3 (18 fb~ 1)

« Similar combinatorial rejection despite 5x higher pile-up
. Better suppression of B — hh") wrt Run 1/2

T. Mombacher DISCRETE ’26 | Overview over LHCDb results

[arXiv:2611.00230]

ew measurements of the Bg) — U™ U~ properties

Precise calibration of BDT slices thanks
to simplified trigger

< B> K*K- data ]
Weighted B — K+ K~ simulation 1

[
o
™

Normalised yield
NS
R

— = =
-
IIIIIIIIIIIII

|

o o
o0 \O
.
=
®
o

S o
<
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https://arxiv.org/abs/2611.00230

[arXiv:2611.00230]

B L B BN B B
- e S f LHCb <4~ Data
vidence for B® — u*u~ decays! BT St gl
) & 25 - BDT>05 . World average 2026 75
] 0 :
— x10 9| - | - | - | ' S 20 .
LHCb T T T T T T T T T T T T T T ., [ .
i 0.4 A 3 GOF | | | g 2 W ;
i Wls27%cL > - —e— Data _ QO - ]
T [J95.45% CL (D) B ] B Z
E [399.73% CL ] 2 50 C — Total ] 10 E
— [(]99.99% cL - 0 . - n ]
m ® Best fit - l\. — - Bselu M - 5 ]
-+ sm B - ]
...75353} . g 40 F- — Bt _ 0 4 e
g - N - B—h'h" . T
s - 2 4 6 8 10 12
_ § 30 X (1)9(+) hu ‘(:(u) _ Decay time [ps]
] s g/ 1 1t B —m -
. SO R = U I Y 2 D" Combinatorial -
5 6 = 20
R — - = 1 | ' I ' I
— pp) S {1 .- .
Q 4 = [ ] LHCbRun1-2 (9
4 =34 B [ ] LHCbRun3 (187 7
10 + ~ < 05 L [ ] LHCbRun 13 2747 B
0 +,,7) — +0.26 +0.13 -9 0 [ —
BBy — ptp™) = (3.255357013) X 10 MeV/ 2 \
0 0.42 +0.06 10 M- IMeVic?] : _
+,,7) — +0.42+ 0. —
BB — ptu7) = (1147 55% 705) X 10 o5 L )
— +0.014 + 0.002 — + +
R,, = 0.035+0014+0.002 7, = 1.60 £ 0.16 + 0.01 ps _ |
| Contmlu's _holdI 68.27%., 95.45 (I% CL | > 10_9
" =0.91%192+0.18 +0.10 - R
s B(BS — /L+/L_)

Next step: full Run 3 analysis and time dependent CP analysis of BS — U

T. Mombacher DISCRETE ’26 | Overview over LHCDb results 16


https://arxiv.org/abs/2611.00230

[LHCb-PAPER-2026-052]

| I 1 I 1 1 I I I 1 I I I 1 I I 1 ]
LHCDb Preliminary + Data — KE oty |

2024 data, 5.8 ™1 . , 0 N
| Total — K= pp 4

eroing in on Kg — UTu

= 80
10 -~ Bke. Signal region
» Flavour-changing neutral current, not observed to date "' ‘
e BKG — ptu gy = (5.18 £ 1.50; , £ 0.02gp) x 10712 Zwf | —
 NP: large enhancements, e.g. SUSY or LQ scenarios on} | -
» Huge Kg production at LHC: sensitivity jumps at LHCb A TR
480) 500 520 540 260 580
and recently CMS M, [MeV/c

llllllllllllll'lllllll

« NEW LHCDb search with 2024 data: upgrade trigger leads to
S X better efficiency

« Additional improvements with dedicated muonlD network
. First evidence for K — pu*u~ atthe LHC, K — uu~at1.1o

Runl
-=== Run2 i
—— Runs 1+2 _
-= 2024 -
Runl+Run2+42024 -
SM expectation

~ LHCb Preliminary

Evidence for Kg — "~ with full Run 3 in reach

Cad

— next step: study Kg - KB interference!

BKS— pp ) x 1071
T. Mombacher DISCRETE ’26 | Overview over LHCDb results 17



[arXiv:2611.00135]

AX|on ike particles W|th 201 8- only LHCDb data

1
2
[a3c3GG + e, WW + alclBB] + > m a’ Anf, xG Ta W+ alclBB] T Emaa

!
Extremely clean: "
zero background vetoing any tracks B

£ D

472'fa

Highly challenging:
2D calorimeter clusters in busy pp environment

| —
i
|

3
> 1 =
[2 > 3 e
‘—~ 100 L ™ BaBar(B >Ka) [ LHCb 2.1fb"! O —
3 | BaBar (2018) I ATLAS g
— ; .
o S e .
% 10 i T Wy S 10-5 S — A = CMS . > S %
< :|> 10-4 (pp) ;< =) =
g é’ ATLAS << m
N 1 53 2
Q . 10-5 D
[l (@) o =
ch\l) b% O = D
. 0.1 N0 —
= | C 10°¢ O 9%y
S ompare SE¢8
S, 001 talk by André | e 23 2
on ATLAS/CMS =3 >
10_3 SearCheS 10—8 I T LA IR ERLLL ] T T 1T 1}
5 1 O 1 5 106 107 108 10 1010 101 1012

Pathfinder analyses: significant improvements with full Run 3 expected
T. Mombéacher DISCRETE 26 | Overview over LHCD results 18


https://arxiv.org/pdf/2507.14390
https://arxiv.org/pdf/2611.00135
https://arxiv.org/pdf/2607.07800
https://conference.uniba.sk/event/2/contributions/172/

[arXiv:2609.22555]

orward rapidity dependence of W boson transverse
helicity fractions

» Rapidity-dependent helicity fractions test interplay between parton-distribution-
functions (PDFs), higher-order QCD effects and weak interaction
» Forward acceptance provides access to unexplored high rapidity region
» Important for future precision electroweak measurements @LHC
» New measurement with Run 2 data:
« Strong rapidity dependence
« Confirming NLL predictions from the SM

: l BB REEREREAERA RAAAE RN RN RS RERLEY =™ r -l-‘.'-i———— c l S T -l‘l! llllllllllllllllllllllllllllllllll
S 09F - 2 . 09fF ——— i j
'6 - —o— 6 E '-"'-.-_._* L =
S UBE ya = S 08E - =
& T E o & T E 3
S 07F u i % of s
— - { 7 Fa ~ = -‘: = y - -— -
.2 0.6 ':',_ ILHCh pp {s= 13 TeV =W E W I’ MG5 —':' .2 0.6 E'_ LHCh pp s= 13 TeV il L L "VL’ MGS —E
&3 05F  22<n <44 S W: W MGS &J 05F  22<9 <44 ~W, W_,MG5
04 2i< pl <45 GeV — i = 04 2i< pl <45 GeV _ =
03k =W Wi MGS 3 03 =W, W, MGS E
T E e = E =
0.2F i S = 02F =
0.1F = = 0.1F i R ST E
0 =S N P ] Il 1.1 ' !I-T_;?Tr‘n—r:??-lh-’ﬁrt'—!—r_r—" U ﬂ‘lﬂﬁﬁﬁﬂimﬁ ._11_. T'T’.T.I—..T’:_r 111111111 | =
0O 05 1 15 2 25 3 35 4 45 5 0O 05 1 15 2 25 3 35 4 45 5
y by
W W
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https://arxiv.org/pdf/2609.22555

QUO Vad|S LHCb? [LHC schedule]
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Vear ~90 fb-1 by end of Run 4

LHCb Upgrade 1l prospects o ~300 fb-1 by end of Run 5/6
T. Mombacher DISCRETE 26 | Overview over LHCD results



http://lhc-commissioning.web.cern.ch/schedule/LHC-long-term.htm
https://twiki.cern.ch/twiki/bin/view/LHCb/LHCbUpgradeII

Enhancements for Run 4 (>2030)

» Improved Charged PID (RICH): new electronics that allows photon time-of-
arrival measurement — better photon-track matching
« Relevant for suppressing backgrounds with misidentified particles
« Also important for flavour tagging

» Improved neutral PID (ECAL): replace inner section (radiation damage) with
higher granularity and different basic geometry that better matches occupancy

» Enable FPGA-based SciFi tracks to accelerate reconstruction

Cell size
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https://cds.cern.ch/record/2866493/files/LHCB-TDR-024.pdf
https://cds.cern.ch/record/2886764/files/LHCB-TDR-025.pdf

LHCD in Run 5&6 - another fully new detector

Ncutron Upslream
Shielding Muon Filter

Mighly
VELO RICH1 LP Magnect Tracker RICH?2 PicoCal

} EXpeCt tO Cope W|th P|Ie'Up O.I: ~42 PV!S , | 1 I | I | I I 1 l I || f ) H‘]

— High timing resolution to resolve PV'’s

» Replace almost all sub detectors A
» Biggest challenge: occupancy
» Main tracker out of silicon and fibres \

* More fine-grained calorimeter %
 Lateral segmentation
* Neutron shield to enhance Z )
performance '
 New Muon system Ll = ==
» Reoptimisation ongoing to match budget T | I

Muon

| et

TDR writing In full swing

[LHCb Upgrade |l prospects]
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https://twiki.cern.ch/twiki/bin/view/LHCb/LHCbUpgradeII

Conclusions and outlook

» LHCb shaped the field of flavour physics
— and broad program beyond!

» Upgrade | overwhelming success
. Evidence for B” — utu=, K - utu~
« Sensitivity jJumps in y measurements

» Discoveries of exotic baryons
» CP-violation studies in suppressed decays

e ... and much much more to come!

» Upgrade Ib and Il preparing in full swing
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Many new flavourful results to come!
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Heavy lons and Fixed Target @ LHCDb

» Not only pp, study rich set of collision systems at LHCDb
* In Upgrade | explore Heavylon collisions down to 30% centrality

» SMOG: Fixed target program in parallel to collider!
« SMOGZ2 in Upgrade |: more localised gas — luminosity increase by orders of

ottt
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https://cds.cern.ch/record/2673690
https://lbgroups.cern.ch/online/operations_plots/

[arXiv:2605.27273]

0 production in OO0 and NeNe collisions

Extremely clean samples Clear difference between OO and NeNe
4000007 Background LHCbH L 40
= — Fi e R (N NeN 00
< 300000{ § g:ta \/SO_O,_Sg ;é) TeV <N 00(131 e> / <Ncoll
~ W 1.351 V.77] CNM
- =3 CNM-+Rad.
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O ®
. 2 LHCb. /3xx = 5.36 TeV
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| Background LHCh e 77/// /. X
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m(K-+) [MeV] Shape indicates effects like Quark-Gluon-Plasma

— study onset of QGP production with increasing nucleus sizes!

Stay tuned for rich program studying initial state, medium properties

and hadronisation through many collision systems!

T. Mombacher DISCRETE ’26 | Overview over LHCDb results 26


https://arxiv.org/pdf/2605.27273

LHCDb trigger in Run 3

LHCb 2015 Trigger Diagram

LHCb Upgrade Trigger Diagram

30 MHz inelastic event rate

40 MHz bunch crossing rate (full rate event building)

< J:L — Removal of LO hardware trigger

LO Hardware Trigger : 1 MHz

readout, high Er/Pr signatures | | Two-staged high-level trigger: HLT 1 (GPU) and
HLT2 (CPU)

Full software trigger allows
» Topology-based selection with softer p+ Buffer events to disk, perform online
requirements detector calibration and alignment

— benefit to soft daughters from charm, tau,
strange
Buffer events to disk, perform online — benefit with electrons in final state Add offline precision particle identifica_tion
detector calibration and alignment » Offline quality HLT?2 trigger allows sophisticated ~ |*"¢ track auality information to selections

| : : £ 2 in fullv had : Output full event information for inclusive
. . . - selections — gain or up to X IN TUlly naaronic triggers, trigger candidates and related
Full offline-like event selection, mixture

of inclusive and exclusive triggers final states primary vertices for exclusive triggers

12.5 kHz (0.6 GB/s) to storage

_ 2-5 GB/s to storage
Trigger schemes
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https://lhcb.web.cern.ch/speakersbureau/html/TriggerScheme.html

