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Outline

* Brief introduction
 Concept of LHCb detecor at LHC

* LHCDb recent results Highlights

 HF spectroscopy
CPV at heavy flavor (HF) sector of the Standard Model (SM)

For more visit

* Rare decays as a tool to search for the New Physics (NP)
* Lepton flavor universality LHCDb papers
* Electroweak studies web-page

 LHCb after Upgrade |
* What’s new?
e How LHCb is performing now?

* Few words about Upgrade |l
e Summary
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LHCb Physics Program

* GOAL: Search for evidence of NP in CP violation and rare decays
of beauty and charm hadrons.

* Probing large mass scales via study of virtual quantum loops of new
particles

e Main directions of searches:

* Rare decays (RD with di-muons) Charm

* Properties of the B systems (CPV, Am; I, Al, ¢, ; CKM B, v, [Vl
determination) 1
Particles

* Mixing and CPV in charm sector (Mixing observ., AA(CP) )

e Spectroscopy and production of heavy quarks + Exotics
* Electroweak physics (top quark in fd.region, W+c-/b-jet)
* Soft QCD physics, pA and Ap collisions

LHC
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Charm and beauty production into forward region

Gluon fusion is main production mechanism for
pairs of heavy (c & b) quark-antiquark pairs

Produced heavy hadrons go together in forward
direction (LHCb acceptance 2<n<5)

LHCb MC
Lorentz boost provides signature for c- & b-hadrons e
selection

Tagging for prompt-c and c-from-b

Secondary

Prompt tagging h . (semileptonic) o

Primary
vertex (PV) D?
D*{S . h=m K*
h

;T+
Higher tagging rate More efficient triggering
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Three editions of LHCDb

Consecutive efforts to attack
challenges that higher
luminosity measurements at
forward region are bringing

LHCDb at Upgrade |

Side View

ecaL HCAL

SciFi
Tracker

Vertex.
Locator

| LHCb at Runs 1-2

LHCDb at Upgrade Il

Time-of-flight detector
for low-p PID
(pixel) inner tracker Timing calorimeter
. & improved reso.
Alternative

technologies for
high-rate regions

Cherenkov (RICH)

using timing, improved
resolution

Magnet side
stations

Tungsten

Luminosity

L =1.5%103*cm2s"!

Magnet

RICH2

Lint B 9ﬂ)'1
p=1
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L = 300 fb-!
U= 40
L = 2x1033cm-2s!
Lint =50l
u=>5

L = 4x10%cm2s!



LHCDb: Find \ Identlfy \ Measure

Excellent vertexing allows efficient y
heavy quark hadrons selection / gives |
access to decay time distribution /
prompt-secondary separatlon for

charm

Protons collision poi

o(IFP) =~ 20pum

op/p=04—0.6%

Etrack 96 %

2025-08-23

Excellent PID allows to suppress
background dramatically and
explore many decay modes

EPID(I{) ~ 95 '70
MisID (K —m) ~ 5 % SPD/PS

ECAL

HCAL
M3

Excellent tracking

Muon system — nice tagging &

great potential to search for
~._ “rare decays with di-muons

\\ \ EPID ( Iu) ~ 97T %
N\ I MisID (m— ) =~ 3%

/' JINST 3, (2008) S08005;
Int. J. Mod. Phys. A 30,
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Recent physics results (selected for today)

* New =,(2923)" baryon

* New B_(1P)* states

* New =_.** decay channel

* Lifetimes of charmed baryons

* Observation of CPV for baryons

* Rare decays with electrons

* Lepton Flavor Universality (LFU): Ry for high-qg2
* Search for Lepton Flavor Violation (LFV)

* Zmass measurement

* D production asymmetries ( )
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Candidates / (1 MeV)

10

Is consistent with
being the isospin
partner of the

observation of =_(2923)"

=
T

Candidates / (0.7 MeV)
o w
R RERE R

< —
L U

LHCb —+ Data
54fb™  ——— Total fit
Background
-

E.(2815)*
5.(2923)*
E.(2970)*
= (3080)*

TR ,;-. I I

PR IS [ S S S —— |
2440 2460 2480 2500

m(pK~—7*) [MeV]

previously 1 .
observed neutral O 100 200 300 . 40{]:_3"])(} 500
state  ,y,5 0503 arXiv:2502.18987 mgm@ Tt )025_ m('—‘c ) zm [MEV] .


https://arxiv.org/abs/2502.18987
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B_(1P)" states

Candidates / (5 MeV/c?)

A wide peaking structure is observed in B_,"y mass

preliminary
—+ Data
— Total

. Bi=llyrmt
. BI=JIyK?
--- Background

200

Candidates / (20 MeV/c?)

spectrum using LHCb Run1+2 data .
Consistent with originating from B_(71P)*
Minimal effective two-peak model is used to

6200

6300

6400 6500

T LHCb 9fb"

r D B sideband

preliminary

} Data

M(B}) [MeV/c?] 0 b
N = (24.86 + 0.24)x103

1000 1500
M(B}y) - M(B}) [MeV/c2]

describe the structure T L
= 220 5

M, = 6704.8 + 5.5(stat.) + 2.8(syst.) + 0.3(B}) MeV/c? E 200
M, = 6752.4 + 9.5(stat.) + 3. 1(syst.) + 0.3(B}) MeV/c? < 180F

® 160

= -

* The production cross-section at 13 TeV is s F
measured relative to in the fiducial region S
100 =

R =0.20 £ 0.03(stat.) = 0.02(syst.) + 0.03(theo.) g0k
pr(BF) <20GeV/c,2.0 < y(BF) < 4.5 60 b

;—DSCB with tails
:_fixed to simulation

Significance:
local > 8 o
global > 7 o

preliminary

Two-peak effective model

* More data is needed to investigate for possible 40
complicated composition of the observed 20
structure (up to 6 resonances). 0 b

200
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—+— Data

— Total

""" Background

. | Peak 1
| | Peak 2

JF

3rd order

polynomial
600 800
M(B}y) - M(B)) [MeV/c?]
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= 4+

new decay channel for =,

1 > 1 T
)

Eftic > ¢tz ot <d
c > > s c > c }5{'

W+Li&< d N ¢ > > 8
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* Doubly charmed baryon has been discovered
by LHCDb (PRL 119 (2017) 112001)

* Many decay channels observed

 Cross section, mass and lifetime
measurement were done

* A search for the doubly-charmed-baryon
decay = **2>=_ 0 (>pK K n*)m*rt* is performed
using pp collision data collected by the LHCb
experiment atv/s=13TeV (L _.=5.4 fb™).

Int

(

\_

B(Et+ = E0tat) x B(E® — pK~K—7F) A

B(EZiT — A;!-K_':fr"'?r"') X B(AEJ' — pK—7t)

= 0.105 £ 0.014 (stat) &= 0.007 (syst) y
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https://arxiv.org/abs/2504.05063

I I @ = : 5
lifetimes of charmed baryons st 5 * =
. . = A s Z;
* Muons from semileptonic decays of 2, baryons — semieumc [ s | -
and decay vertex of 2_ baryon provide e | = I
. . . mpt
opportunity for lifetime measurement (Phys. . .
Rev. Lett. 121 (2018) 092003) ittt || 4 == Proiminary
* Lifetimes hierarchy was incompatible with reported | Belle T | o
P D G Q—orm LHCb Comb.
* Measurements done with prompt baryons 0o e ‘z('iq; | ['fs(;)o' e w0
Science Bulletin 2022, v.67, p.479 confirmed
results of the semi-muonic method Ol A A
. z 100: f Data 1§ oo »
* New measurements are performed with the £ ™| Toali i }
hadronic decay modes of =, and Q, 2 Gogre 1| -
. . & eof 2, > 22770 7 ] 0.006 |-
* Confirms hlerarChy | Tst = TR0 > Typ > Tap. | : Combmat(c):aigl:g) ] [ |
a0f . 0.004 - |
A | Ratio wrt.
Tou = 276.3 4 19.4 (stat) & 1.8 (syst) £ 0.7 (o) fs, [ 7} { F R B
Tzo = 1492+ 2.5 (stat) £0.9 (syst) £ 0.4 (tpo)fs, [ — 7 Tweoee PO el
arXiv:2506.13334
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Recent physics results (selected for today)

* New =,(2923)" baryon

* New B_(1P)" states

* New =_."" decay channel

* Lifetimes of charmed baryons

* Observation of CPV for baryons

* Rare decays with electrons

* Lepton Flavor Universality (LFU): Ry for high-g2
* Search for Lepton Flavor Violation (LFV)

* Zmass measurement

* D production asymmetries ( )
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History of experimental discoveries

(e

1964 1999 2001 2004 2012 2013 2018 2019 2025
CP violation ~Direct CP  CP violation Direct CP ~ Direct CP Direct CP CP violation DirectCP | Djrect CP
(in mixing) violation in in mixing  violation in violation in violationin in mixing violation in | \islation
in neutral neutral Kaon and decay in B° decays B™ decays B? decays and decay in D® decays in ba
0 ryon
Kaon decays  decays B° decays Bs decays decays

,eﬁmdecay % % % %

a{ : : . p{ in interference between mixing and
- GFin mlxmg decay _p ) =

—e_ ¢ —e ¥
< f C < f ioi<' ¢ P + - .
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Observation of baryonic

ASC— pK-mtmt Huge recent LHCb progress on the topic
Two observe direct CPV one needs at least two

amplitudes (smallness of |V, | helps here)

« Measurement of CP asymmetries in Ag — ph™

decays LHCb-PAPER-2024-048

Ay = pyeidieifs Ay = pyei®1e=ifs

* Observation of charge-parity symmetry

breaking in baryon decays
Weak phases change LHCb-PAPER-20R4-054

. CP arXiv:2503.16954
sign under » but Nature 643 (2025) 1223-1228
strong onhes not

. Study of Ag and ZY decays to Ahth™ and

I$'_
NSNS

W—Pp—— §
\ / a
N\ Loop u/se
0 >’/ s3] ,b_{ f

i85, i 1. — i8; ,—i0; i iolation in A? +K-
t " A, = 9281628182 Ay = pyet2e™tV2 evidence for CP violation in A,) — AK"K
" LHCb-PAPER-2024-043
Phys. Rev. Lett. 134 (2085) 101808
—————d
Decay topology Mass region (GeV/c?) Acp
|A1 + A2|2 o |A1 -+ Azlz = 4p1p2 Sin(Ql - 82) Sin(51 p— 52) A0 5 (pK ) (rtr) e 22121 (5.24 +1.29 +£0.21)%
Mot - .
« Direct CPV manifests itself in the A > (pr)(K-) ’Tg’fg ;‘0;‘7 L1y GTOEOSEOL
Mo+ K- S ., 1. U (1. , L.
aéyt‘nmetry of rates ] AY — (prm*)K - Mym—re <27 (( (5394086 +0.10)%
* Difficult to calculate theoretically due to 2 — (K-ntn)p ke < 2.0 (201 £ 1.16 £ 0.30)%
the presence of the strong phases

Nature 643 (2025) 1223
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The CP asymmetry in A "= pK-m+m+is found to be: Acp = 2.45 1+ 0.46 £ 0.10 % [5:20 stgnificance |
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Study the CP asymmetry in different regions of the Dalitz plot (resonance substructure)

—— N?tulre 6|43 20?5) ?22.
uooof . LHCb9f -
'1'2'0'0'6;—"'('I““ 4.3 Daa . :

B Total fit .

—0
10000 - 4 Kz =
B — 5, = pK'rr i
3000[- e
- ty — A, >pKrnn®
6000 - + B N s = 2o
i > ]
4000 - -
2000 \J -
( basazcaad -

58 6
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is also performed AAcp(N**K™) =0.165 1 0.048 + 0.017 Phys.Rev.Lett. 134 (2025) 101802
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NP and flavor symmetry / Wilson coefficients =2

* Progress of theory calculations allows to AF =1 operators in the SM and in MFV

take into account QCD corrections
needed for SM FCNC implementation to
decays. (Calculation of C' in SM as well

as quite precise predictions for certain
processes)

« H__is an effective way to test different
classes of possible NPs, because C

depend on their flavour structures.

 Minimal Flavour Violation (MFV)
paradigm: NP has same source of FV as
SM => real numbers, same CPV effects,
relations like:

* If NP contains additional FV sources of
BR(Bs — p ™) T, f§5 mg. | Vrs\z C become complex as well as new CPV

BR(By — put ™) N T By féd mg, | Vid|? effects might appear! 17



Candidates / (10 MeV/c?)

I 2 J v S orsato
| T
qrn"m){ d 2 dF(B%HPL H ) '(,L' 2‘5’)' Hi 2
. . dq? . igh-q
* Saga with ratios Rt [dyin- dinax] = qqnx dg QdF(B—jLIeJre ) ¢ = m®(¢0)
measurements @i g B B0 B0 AD
[ J 1 X *() C - {h
N2ew analysug ta rge_1ts InSMR, =1, foneneglects 1 K"K pK.dp.... u \H(m};.?mh?w
q >1 43 GeV (9 fb ) lepton mass difference!

* Challenges from electron bremsstrahlung corrections
and distorted phase-space distribution at high-g?

LY

6 15
2 .2
q = Mgy

[GeV?]

Ri(q® > 14.3 GeV?/ch) = 1.07970 595 Tooig
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JHEP 03 (2025) 047 )

_____ BY s K*0¢te~ (LHCb)

Im(CL/C)

M . 0 _ 0.0 B® — KJn%y
b->sy transitions using B, > ¢e”e

. . . . " | 7< A B® — K*%¢te™ (Belle)
Constraints on the photon polarization in \ — B0 gete-
4 i
Sensitive to form factors and right-handed
/

currents C,” b TR | PRL134 (2025)
~100 signhal events candidates for Run-1&2 O RAGC) 121803
SRR L L L L
data (Lint =9 fb —1) AL LHCD ﬁlziut*é)ﬂ)l h D
L ()\\-—(1
0.0009 < g?<0.2615 GeV? } N
3+
. . . < -
First LFU tests with B .’ using B’ > ¢[*[- Bl
<1 2F

Limited sample size, but efficient selection _
and clean data sample s
All possible g2 regions
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studies B "

Angular analysis of the B.’ > ¢pe*e-

All possible g? regions
Fit results compatible with the muon
mode and the SM predictions

Limited signal sample size (Runs 1+2): £ __

* No flavor tagging feasible:

* CPaveraged and decay-time- g 'f

integrated fit

* Folding of different projections 0

* g2 and one of {cos 6,, cos 6.,

* Expect>3xin sample size with Run-3!

2025-08-23
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search for LFV decays i o

accounting for bremsstrahlung

- ' ! ! ! | ' ' ! ! | ! ' ' ! %
6000 . LHCDb Simulation
5000

* Lepton Flavour Violating decays would be
enabled/enhanced by leptoquarks or

Candidates/(68 MeV/c?)

models Z’ 4000
 Some New Physics models predict 3000}

branching ratio up to 10 for B? — K*07%eT E2000¢
* New LHCb measurement set the best i

experimental limits 00 4000 5000 6000

m [MeV/c?]
——————————— +Data

B(B®— K*7t7¢t) < 5.9 (7.1) x 1079 10 e

B(B°— K*1Te™) < 4.9 (5.9) x 107°
at the 90% (95)% confidence level,
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E e
[ N e N B> K¢ T — m ' v,. no bremsstrahlung

Candidates/(215 MeV/c?)

L N N R — B> K¢, T — mmwtw n°v_, no bremsstrahlung
Result firs to SM expectations : ] e Background .
o2l LA L e arXiv:2506.15347
3000 4000 5000 6000 7000
Total fit 21

2025-08-23 mg, [MeV/c?]


https://arxiv.org/abs/2506.15347

Recent physics results (selected for today)

* New =_(2923)" baryon

* New B_(1P)" states

* New =_."" decay channel

* Lifetimes of charmed baryons

* Observation of CPV for baryons

* Rare decays with electrons

* Lepton Flavor Universality (LFU): Ry for high-qg2
* Search for Lepton Flavor Violation (LFV)

* Z mass measurement

* D production asymmetries ( )
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Candidates / o[m(up)|/ 2

Z mass at LHCDb
The first dedicated Z-boson mass measurement at the LHC
The dataset uses pp collisions at+/s=13 TeV (2016, 1.7 fb ")
A combination of excellent detector calibration and innovative
bias correction technique A

ec:\é\o ‘a,{\s’{:
mz = 911842 £ 85 £ 3.8MeV, | 0" %t e a
o o:;o w2

Result is consistent with previous measurements and predictions
from global electroweak fits.

=1 =g L |

107 LHC]) j/lu(1S' '1)1'0111[')t-lik'e se;m)')le' '
10° Vs = 13TﬁV pa W(2S) Y(1 Ys,)2 . pr(p) > 1GeV,p(u) > 20 GeV
10° §(3?5) . e

P p*

S

10*

10°
Phys. Rev. Lett. 120 (2018) 061801

0

m(pp) [MeV ] |
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Scan of the dimuon mass distribution with simulation at
varying masses to determine the boson mass Z
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£ 15000 | 7
(@] L
10000 |- -
L o — Fitresult
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—— Total uncertainty
Statistical uncertainty
LEP combination
—e—
Phys. Rept. 427 (2006) 257
% CDF
5 2 Science 376 (2022) 170
LHCb
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% Electroweak fit (J. de Blas et al.)
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arXiv:2505.15582
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https://arxiv.org/abs/2505.15582

LHCb Upgrade | (Runs 3 & 4)

Higher luminosity (roughly factor 5) | ycp at Upgrade |
+ higher sensitivity // Sdevier gy AL
40 MHz redout [ e e

Software trigger
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L = 2x1033cm=2s!

Luminosity

L = 1.5x103%cm2s"!
Ly, =300 fb-

U= 40
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VELO: NEW SILICON PIXEL RICH1 RICH2

DETECTOR New optics of RICH1 mirrors, with New multi-anode photomultipliers
b ? Vertex Locator (VELO) replaced by a larger curvature radius. replaced the hybrid photon detectors
W h at S n eW new silicon pixel detector, installed (HPD) in RICH1 and RICH2.
g as close as 5.1 mm to the proton
beams.

 Pixel-based VELO closerto
the beam pipe:

e 8.2mm~>5.1Tmm

* Upstream tracker with
higher granularity

* New SciFi tracker

* RICH with new mechanics,
optics and PMT readout

* PLUME new detector to
measure luminosity E n:

* New SMOG2 SySte m for TRACKER: New UT TRACKER: SCI-FI FRONT-END ELECTRONICS

. . New high granularity silicon Three new scintillating fibre tracker All front-end electronics (i.e. those

flxe d ta rget p hyS | C S microstrip upstream tracker (UT). (Sci-Fi) stations. connected directly to the detectors)

have been modified.

2025-08-23 arXiV°2305 1051 5 A. Dzyuba @ Lomonosov 2025 25



Software trigger

HLTI1

processing 26
MHz collision
data on 330
GPUs

4 TB/s
30 MHz non-empty pp

DE:I;J;OR _’. RECOMNSTRUCTION
arXiv:1903.01360 READOUT ) & SELECTIONS

\ 4 0.5.1.5
PARTIAL DETECTOR| ...,

—

70-200

TB/s

All numbers related to the dataflow are
taken from the LHCb

Upgrade Trigger and Online TDR
Upgrade Computing Model TDR

* We can’trun into a higher luminosity
regime with the old hardware level of
the trigger (HCAL objects and muon
thresholds) - Software trigger!

2025-08-23

Online
monitoring/calibrations/ali
gnment on CPUs

REAL-TIME
ALIGNMENT &
CALIBRATION
Turbo: reduced information ready for
analysis
Full: further selections performed offline
Calibration: Data to be analyzed for
calibration purposes

MH=z

GB/s l 4
F’

FULL DETECTOR
RECONSTRUCTION
& SELECTIONS
(CPU HLT2)

/ PROCESSING
5.9
GB.I'rS l

ANALYSIS
=== 3 PRODUCTIONS &
. 2.5 USER ANALYSIS

GB/s

processing

data on 3500
CPUs

Write ~10GB/s at 1 MHz

A. Dzyuba @ Lomonosov 2025 26



—+— Dala % Herwig 7 - PyTHIA B (Clt2Z)
e
PyTHIA 8 (Monash) - PYTHIA 8 (Forwand)
. 4 LN B A T T i 4 T T T T E
¥ 4E LICH 4 ¥ 3 LHCb .
—~ 10 s b 5= 36TV, 17Tpb ! 1 = 2F 5 136TeV,177pb ! 3
s — 2025 (13.6 TeV): 5.30 fb™' S 42 E : 3
= 2024 (13.6 TeV): 9.56 fo" - E 4 T oof : :
> — 2023 (13.6 TeV): 0.37 b = 0 #‘“’ ST SO
'g 8~ o022 (13.6 TeV): 0.82 fb™ QA - = 2 F
c — 2018 (13 TeV): 2.19 fb”" S, E 3 3 F
[= — 2017 (13 TeV): 1.71 fb™' \ - 3 4 E
S 6 —2016(13TeV): 1.67 fb™! E . . . E 5 E
5 — 2012 (8 TeV). 2.08 fb_l N 5 10 15 20 25 2 25 3 3.5 4 45
9 — 2011 (7 TeV): 1.11 fb~ pr(D") [GeV/d] (DO
8 4 I — 4 E’ rrrrrrrmmr T — 1 s ' ! ' ' 3
> ® . F Luch ¥ 4 E LHCb E
% g ) __ VF = 136 TV, 5 ph! g o B vF=136TV, 56ph ! 3
L 2- 3 IF 3 'k
5 < of ﬂ { < ': presp— 3
9 /—’ = = -1 e b
€ ol = ! N LA E o E
Mar May Jul Sep Nov . 3 3 3 f _
Month of the year LE . » . E R 5 . . . , =
o 10 15 20 25 2 2.5 3 3.5 4 4.5
. + 0 + pr(DF) [GeV /e n( D)
* The asymmetries of D*, D" and D_,* mesons ) - ,1 e
. . . jr=y E‘ E
are measured for two-dimensional intervals = s j: ; 3
T 7 3
in transverse momentum and pseudorapidity. .t ™ 12—
° [ ° L] ° 1? 0 ] -rt?' 0 = I 4
* No significant production asymmetries are - i v =
2 - -2 Y
Observed ° -3 ],;;]: l1}:1.15 TeV, 56 ph ! = -3 :}? Ell}.’t_ﬁ"[‘u\f,ﬁﬁplfj
arXIV.2505.14494 ""'.Ia.”'lln.llllls.”"z;}.”'és Ay 2|=.'|:1|=.-|14=.
2025-08-23 A. Dzyuba @ Lomonosov 2025 pr(D;) [GeV/d n0y) 97


https://arxiv.org/abs/2505.14494

Cherenkov (RICH)

using timing, improved Time-of-flight detector
U pgra d e I I resolution for low-p PID
I Magnet side  (pixel) inner tracker Timing calorimeter
L = 1.5X10""cms stations Side View Tungsten & improved reso.
Lint = 300 fb_l Magaet Siaions SciFi TORCH ';:.‘%.‘E’;:L Tyt

&Silicon . RICH2 ¥ 5
u % 40 RICH1 \'I"rrnc;cr‘ | Altefnatlve
""" 7 M-I [ = T technologies for
I] | high-rate regions

Pixel detector = RS il
2 A e - & / 1K 1 1
........ \

[

* Use O(10 ps) timing in vertex

. , g . — LHCH
reconstruction and particle E P S S UPGRADE
identification to mitigate pile-up

* Increase granularity of trackers (UT ans MAPs sectors in SciFi) /.*“i\

* Add tracking stations in the magnet to increase efficiency for low-
momentum tracks

Technical Design Report
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Sensitivity projections g

LHCDb goal is to fully exploit the HL-
LHC discovery potential using flavor
as a probe of quantum imprints of
new phenomena and, more broadly,
LHCb as a general-purpose detector
in the forward direction exploiting a
trigger strategy that can adapt the
experiment strategy to the lesson
learned during the data taking

arXiv:1808.08865

2025-08-23

Current LHCDb

Observable Gurrent LHCh Upgrade | Upgrade 11
(up to 91 (231 (01 (30071
v (B = DK, etc.) £ [9,10] 1.5° 1° 0.35°
s (B® = Jhbo) 32mrad [8] l4mrad  10mrad  4mrad
Vs /|Vep| (A) = puv,,, ete.) 6% [29,30] 3% 2% 1%
ad (B° = D pty,) 36x1074[34] 8x107* 5x107* 2x10*
a¥ (B? = D;pty,) 33x10-1[35] 10x107* 7x10°% 3x10
Charm
AAcp (D° - K*K-,7tn~)  29x107° [5]  13x10° 8x10™°® 33x107°
Ap (D" 5 KK~ 7t77) 11x107°[38] 5x10™° 32x10™° 12x107°
Az (D° - Kortr) 18x107°[37] 63x10™° 41x10™° 16x107°
Rare Decays
B(B" = utu~)/B(BY = ptu~) 69% [40,41]  41% 27% 11%
Suu (B = pp™) — — — 0.2
A (B® 5 K*%ter) 010 [52] 0.060 0.043 0.016
Al;m (B® —» K*%te™) 010 [52] 0.060 0.043 0.016
AL (B — ) a5 0124 0.083 0.033
S (B2 — ¢) 0.32 [51] 0.093 0.062 0.025
ay (A = Ay) o 53] 0.148 0.097 0.038
Lepton Universality Tests
Ry (B* = K*it1) 0.044 [12] 0.025 0.017 0.007
Rk« (B° = K*¢+(-) 012 [61] 0.034 0.022 0.009
R(D*) (B° - D**wy) 0.026 [62,64]  0.007 0.005 0.002

A. Dzyuba @ Lomonosov 2025
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Summary

LHCDb - the forward spectrometer for precision studies in flavor physics domain

Excellent performance of the LHC and LHCDb has led to a lot of physics results:

 Test of SM

 Search for NP

» Make CP violation measurements in b- and c-sectors
e Spectroscopy measurements

World best quality of the results in charm and beauty physics!
Most measurements agree with SM predictions
- Further studies certainly needed and are in progress!

Upgrade | is finished and upgraded detector takes data
Upgrade Il - ambitious plan to have up to 300 fb~ of integrated luminosity

2025-08-23 A. Dzyuba @ Lomonosov 2025
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