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LHCDb Status and Overview

A story in three chapters
Marina Artuso, Syracuse University

On behalf of the LHCDb collaboration
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The LHCDb trilogy

LHCb: Phase |

(an ever-growing physics scope) LHCb Uperade I
f st " 0 e (the software trigger edition) LHCb Upgrade I

Side View ECAL HCAL

M4 M5

Muger i RICH? (exploiting timing to reach the
highest sensitivity)

Cherenkov (RICH)

using timing, improved B Time-of-flight detector
resolution for low-p PID
Ak
Magnet side  (pixel) inner tracker Timing calorimeter
stations o & improved reso.
i Side View Tungsten M4 .
// agnet N
[/ agnet o \\\
/ on . _RICH2 \ \ .
. = \\ Alternative
> UT, 1

technologies for
high-rate regions
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http://cds.cern.ch/record/1129809/files/
https://arxiv.org/pdf/2305.10515
https://cds.cern.ch/record/2776420?ln=en
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LHCDb physics: beauty, charm and

tmmmnllyYODd

Conventional and
exotic
spectroscopy

- \
- ' Search for exotic

new particles,
axions, dark
sector ..

Electroweak
physics in the
forward direction

Heavy ion physics

6/3/2024



The origin story: beauty as a tool for

E. Smith Experimental status of b->sll and b->clv

discovery F. Gallego Rare & forbidden decays

L. Hartmann Anomaly detection

W- e, U T ) W ) ) ) G. Pietrzyk Flavor anomalies
Vv t
> P A A
coru ;
e e

q

U Old paradigm: tree diagrams are dominated by Standard Model processes, and loops can unveil new physics
manifestations through interference with new particles (maybe not the whole story)
U Also: things are more complicated: we observe hadron decays &d effective Hamiltonian

U

j

4G,
V2

H(b - sttt =

10
VepVis ) €010
=1
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https://indico.cern.ch/event/1253590/contributions/5836413/
https://indico.cern.ch/event/1253590/contributions/5841432/
https://indico.cern.ch/event/1253590/contributions/5841427/
https://indico.cern.ch/event/1253590/contributions/5814190/

The long and winding road: disentangle the
amplitudes contributing to these decays

Non-local contributions

(Ong.2q)
Local contributions (Og 10,7 ) Intermedlate states el AEE

off = \}M i — Q<e E%
TR e

V4 Z/.Y £+

e_

dB(B° — K*'u'yr)/dg?

’ Cg') - Cg) narrow ¢¢ broad ¢t and
interference DD thresholds

Old approach: exclude regions LR _ 5 , Mg 5
where non-local effects expected Ay (B > Mytt) =N, {(69  C0)F;(q%) — 16m m_b}[l(q )}
to be dominant

Local form factors Non-local form

factors
6/3/2024 M. Artuso LHCP 2024 6



Experimental study of local and non-local
amplitudes

LHCb-PAPER-2024-011, in preparation

1061-""|""1|""|"'|""|""|-"'|
1ot | LHCb 8:41 A |
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~ 250 p —— Total —
Tl.) - —— Signal .
S 200F T Cocalemphitudes E
8 : _____ 1 particle non-local E
— 150 amplitudes i -
= E _____ 2 particle non-local ] 2 0 * O + - .
S o E | amplides : Full g° range of BY - K used 1n the fit
8 100 C Interference i
T ki : QFit model encompasses signal (local, one and two-
© i I A particle non-local amplitudes & interference terms) &
. isrd ¥ gives:
%0 25 50 75 100 125 150 175 Wilson Coefficient results
ol I oo A L Cq 3.56 + 0.28 + 0.18
5 LHCb 8.4fb ' ]
1 - C10 —4.02 £ 0.18 £ 0.16
il @4 B 1 €y 0.28 £ 0.41 +0.12
: ; Cio ~0.09 £ 0.21 + 0.06
-1F — _
: ] Coy (-1.042.6 + 1.0)x1072
R b ! P | Eis
6 - 3 4 5 6 7
Cy



LHCb-PAPER-2024-114

Lepton flavor violation

First limit of this lepton flavor

violating decay

dLepton flavor is conserved in decays
mediated by the Standard Model
B(B?— ¢utt") < 1.0 x 1075 at 90% CL,

dNew physics models predict deviations B(BY—s dytr) < 1.1 x 10~ at 95% CL.
especially involving the 3 family = it

. . z 14f L'HCb e Data —Towlfit J g 14f L'HCb ~ Data Totalfit
1s important to look! Sonp S cowobaMDerwe 32 e T omonus MO
. § 10;_ [N37 signal  []377° signal § 10;_ 37 signal  [Z1377° signal
8 sE 1 g sb 3
g T — g of 18 o E
= 09E LHCb9 fb! 3 5 f ] 8 f
= E 4F 4 & 4F =
> oal — Observed 3 S % 1 ©
S : - CL _E 2= — 21 | AN —
N Tl - i NS R\ T
E 5000 5500 6000 5000 5500 6000
3 mg, [MeV] mg, [MeV]
E Z uf ] e Data “Tomfit 4 3 uf + Data ~Totalfit 3
E S b % -Smootbkg WDz bke. | = F 5 ---Smooth bkg JD7" bkg.
E g N3z signal [3nn°signal 1 8 F )37 signal [ 377° signal 3
— = g 5 g s E
0 0.5 +1 s 5 o 5 o E
B(gu*7)x10 : I :
No significant excess is observed SN 3 © E
. e
6000
o [MeV]
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https://arxiv.org/pdf/2404.03375

Lepton flavor universality — the tauonic PAPER-2024-
semileptonic story

U Would require new physics at tree level

Most recent example: simultaneous measurement of
R(D*) and R(D*™)

x10° : .
E 944 < g2 <118 GeVY/ct

— ——————g
LHCb 2fb! LHCb 2fb! 3

NE :8 0.03
: .. > 5 00k
L Challenging measurement: multi v in the final state! ¢ Soonsf
- 2 002F
- P S 0015E
R(D+) = B% ::-'t]—:?y‘ BOZ\\””_ 5 80.0055— -
Tog Sep Vs .. 0 5 10 0 5 10
v v, FGeVcY m?. [GeV¥/c]
X
L 00f 944<@<118GeV et LHCH 26! ]
QComplex template 3D fit in g2, m2 ., E; gi % o0ns} :
omplex template it in q°, My ;s Ep gives Dy 3
B BD*'r v R
B -D'X.X c
R(D™) =0.249 4+ 0.043 4- 0.047 Dty 3
*+ Comb + misID 5
R(D*") = 0.402 4+ 0.081 4+ 0.085 W BoDuv S
B B-D*'uv = :
. . v -
U Correlation coefficient -0.39 i o -

E;[MeV/c?]

6/3/2024 M. Artuso LHCP 2024 9



Where are we now?

1 The result shown 1s 0.78c
from SM and 1.09c from the
world average

dThe combined average is 3.3 -

tension with the Standard
Model

6/3/2024

R(D*)

0.35

A

Moriond 2024

LHCb®

" 68% CL tontours

0.25 \ /‘_ =

0.2~  4HFLAV SM Prediction R(D) =0.342 +0.026,,, —
- R(D) =0.298 +0.004 R(D*) =0.287 £0.012,, -
- R(D*) = 0254 +0.005 p= 2-0-39 -
L. P(x?) =35% .

1 I 1 1 I 1 1 I 1 1 1 I 1

0.2 0.3 04 05

R(D)
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Unitarity constraints: the triangles

Vi Vs Vs 1-A*/2 A A/'\,3(P—i77)
V(g_l)_ Vcd Vcs Vcb -A 1-A%/2 AN +O(A4)
v, v )| AR (i-p-im)  -an? I
ds oy
cd Vs —
Vudvu*s
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LHCb-PAPER-2024-008, in preparation

Mixing and CP Violation in D° - K*n~ decays

 Analysis using Run II data set (6fb!) @méf’ggn
o o4 e T(DO(O-KTT) o o o T(DO(t) K~ 7Y N
QFit time-dependent ratios Ry, () = < ookt & Ry (1) = T(DO(0)SK-1%) _ (D o
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t t
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< Ei S I = E ]
& E! 0.051- : Z :
0.345 k4 | No CP violation" | i : %ﬂﬁ‘ﬁ}ﬁ% |
~0.05- o ~10F : -l— -
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0.1« | World average + this measurement o S :
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QCD @ work

L. Maiani, A. Pilloni, GGI Lectures on exotic mesons

MeV

4750

4500

4250

4000F

3750}~

3500

3250

30001

Baryons can now be constructed from quarks by
using the combinations qqq, gqqqq, etc., while
mesons are constructed out of qq, qqqq, etc.

M. Gell-Mann, 1964 [1].

M Wcecqg Wccgs Wccgg W ccce Wccqqq

2nd Unexpected (2007)

a radial excitation? \
Xe1(4274
X(4140)
1
Y TR vras. <
/
‘J'

1st Unexpected (2003)

Double charm
tetraquark

Xc0(3860) w(3770)

Open strangeness:

y Xa_ A PYGIVE filling three SU();
D(t)utl:le ch:}(rm ” Y states /‘ X start a multiplet RS [H3 y,
etraquar <
[ recent additions:
Hidden more than coincidence?
Sl or
J7A) 2nd strangeness an almost filled multiplet?

Ne

JPC

6/3/2024

?1.’? O—‘+ 0+I-+ 1—'- 1—1+ 14:— 1-+:+ 2-‘— 2+:+ ?11'7 0-|— 145— zlcs ﬁc
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I=0 I=1 I=1/2
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P. Gandini Heavy Flavor spectroscopy

T. Martin Precision QCD (LHCb, Atlas, CMS)

Q1:Can we organize the zoo of known
hadrons into a well-motivated

structures (99, 999, 9999, 99999 -)
with specific quantum numbers and

masses consistent with a theoretical
model?

Q2: Study manifestations of QCD in
collective nuclear phenomena

Q3: Validate effective theories
based on QCD (or lattice QCD
calculations) to extract fundamental
SM parameters

13


https://indico.cern.ch/event/1253590/contributions/5839207/
https://indico.cern.ch/event/1253590/contributions/5833264/
https://arxiv.org/abs/2207.05141

Q3: how well do the predictive tools in-hand work?

LHCb-PAPER-2024-010

W Heavy quark expansion has been crucial to the extraction of
quark mixing parameters from inclusive measurements,
determination of flavor oscillation parameters

U Lifetime measurements have been one of the important
testing ground of HQE predictions

QMeasure ratio R(t) with respect to AY — Afm™

N[E; — Z277](¢) - e[AY) — AFn~](¢)

R(t) = _R A0
R e SO E=t= T D R

1 1 :“\: 4 | T T T | T T _,1 |_

Saloriao = LHCb. 5.5 fo" |

Ty Ts :

Tg- = 1.575 £ 0.019 + 0.009 4 0.011 ps, i

3 b ]

RUN I-II average:
rr = 1.078 + 0.012 + 0.007,
7o = 1.578 4 0.018 +0.010 £ 0.011 ps.

\°)
IIII|IIII|IIII|IIII

1 | 1
8
decay time [ps]

OO

N_

A

(o))
5—|||||||||||||

6/3/2024

/U? B | | T T T | T T T ]
o -1
S 600l LHCb, 5510 _
9 - Eb%ECﬂ_ T
=~ — —
S
.0 i ]
>400{— —
© L _
5) i —+ Data i
»n i — Simulation |
200— —
oO 4 6 8 10
decay time [ps]
—e— LHCb Run 2, EB—)ES;:'
—e— LHCbRun1, 5,—Ziz (2014)
———e9—— LHCb Run1, =,— JyZz (2014)
CDF, z,— JwZ= (2014)
. HQE, Gratrex et. al., JHEPO4 (2023)
0.8 1.2 14
7(=,) 1 7(AL)
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https://arxiv.org/abs/hep-ph/9703290
https://arxiv.org/abs/1606.06174
https://arxiv.org/abs/1511.09466

Chapter 11

The software trigger edition

6/3/2024

M. Artuso LHCP 2024
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LHCb Peak Mu in p-p in 2024

RUN 3 & 4

Run 1 Run 2 Run3 | Run 4 Run5 Runé6
— 16 b a8
40 MHz 'in — o 3 ™ \qfo e o o I.D> 3501_1_—|
readout ) (7] (/)] (7)] 7p, (7] .
Software gE; 14 = = -l - — 300 g
trigger o 12 >
“"Q actual 1 / 250 ‘»
. 10 — w— eXpected
2 ‘ /| Ja00 £
= g
S 150 2
Upgrade I E 6 §
Goals: higher 3 4 100 §
luminosity § 2 50 2
(~X%X5) + a " \ 0
higher 2010 2015 2020 2025 2030 2035 2040
sensitivity _ 32 . o Year
£ = ax107ems £ = 2x10%3cm2s-! £ = 1.5x103%cm2s!
Ling =9 1b - L. = 300 fb-!
‘u ~ 1 Lint = 50 fb int
U=5 u = 40
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LHCb Upgrade 1 paper

A new detector!

VELO: NEW SILICON PIXEL RICH1 RICH2
DETECTOR New optics of RICH1 mirrors, with New multi-anode photomultipliers
e Vertex Locator (VELO) replaced by a larger curvature radius. replaced the hybrid photon detectors
Upgraded LHCb Detector P new silicon pixel detector, installed (HPD) in RICH1 and RICH2.
’ as close as 5.1 mm to the proton
Upg raded beams.
l Detector Channels I

R/0 Electronics

Highlights:

1. New Tracking system: pixel-based VELO closer to
the beam pipe (8.2mm— 5.1mm) + Upstream
tracker with higher granularity + New SciFi

2. RICH with new mechanics, optics and PMT
readout

3 : NCW lumlnometer (PLUME) TRACKER: New UT TRACKER: SCI-FI FRONT-END ELECTRONICS
1 New high granularity silicon Three new scintillating fibre tracker All front-end electronics (i.e. those
4’ NGW SMOG2 SYStem for ﬁxed target phySICS microstrip upstream tracker (UT). (Sci-Fi) stations. connected directly to the detectors)

have been modified.

6/3/2024 M. Artuso LHCP 2024 17


https://arxiv.org/abs/2305.10515

X [mm]

The trackin

For PID see M. Atzeni PID at LHCb

Upstream track
T T2 713
uT
VELO — Long track
[
VELO track W
Ttrack

Image of new VELO RF box and modules via hadronic interaction vertices

SVs Integrated between (0 < y < 1) mm

0 i i I z H T T
10 Ehih E‘r' 1 1 * é - @ I lr*' g %*—-—-—‘E—E
BUR IS FRUE! { - H 17 -

s Y % o ¥ J W W !:
oF E
PYAYAY , - noNA N
-10 I—?Jf;a—? 1y S5\ - | LG S (W § ¥ <
Fi ; , % 1 g . . % " ! L
-20
200 0 200 400 600
z [mm]
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g system

3 PVs, 50 Velo-SciFi tracks (high momentum charged particles getting through the magnet)
Run 295293 Event 9782243 nPv 3 zPv -3 mm nTr 50 nUT 1126 BXType 3 BXID 2782

_clusters in 4 UT layers:
<~ UTaX,UTaU,UTbV,UTbX

1500

2 layers,
in coincidence

—_— T 5 et //
E 6001~ Velo-SciFi tracks:
= 400_1//, 4 UT layers matched <
3 UT layers matched s e -
200 0-2 UT layers matched -~ "~~~ A
(mostly ghost tracks) e
0-] - ? 5 \\
-2004— =
-400-}" UT layer coincidences
1 among UT clusters (not
-600-~ matched to Velo-SciFi
- tracks) pointing to PV
1 00908 ’ e, (low momentum particles not
B e, o T Jras getting through the magnet)
/’7)/)7 : 5 - 4 layers
/ _9920 3 layers
%o,

1000

500

C. Trippl SciFi Tracker

m 0'7 [ I T T T I T T T I ]
2 - .
= 06F — SciFi modules + mats alignment =
o e with mat-end contraction calibration E
o T — SciFi modules alignment ]
= 05F — Before alignment 3
O ~E n
A C 3
= - .
g 04 —
S 03F =
< F :
0.2 LHCb Preliminary 2024 ~
0.1F =
0 - | | L L L | 3

8 10 12

# SciFi hits on long tracks


https://indico.cern.ch/event/1253590/contributions/5832639/
https://indico.cern.ch/event/1253590/contributions/5849160/

https://arxiv.org/abs/1903.01360

The Software Trigger

K. Richardson Real time Analysis

Online
monitoring/calibrations/ali
3 gnment on CPUs
3 L v B, —Jhyo : : HLTI
— ~ s — Jy
£ P& LHCb simulation brocessing 26 —
3 25 :— B, — ¢y MHz collision [ ALGNMENT & S
4 - W B,—DK data on 330 cauBrATION [T
® 2 GPUs Turbo: reduced information ready for
= - 4TB/s = analysis
% 5 30 MHz non-empty pp Full: further selections performed offline
oc 1.5 y 0.5-1.5 Calibration: Data to be analyzed for
B FULL PARTIAL DETECTOR| 00\ > calibration
- RECONSTRUCTION K
1 5 i‘;ﬁ;ﬁ: > & SELECTIONS >
- a4 (GPU HLT1) 70-200 ; 3
05 TB/s GB/s 1
i l ‘ OFFLINE
0 ; = l1.15‘ iy é Ghens ‘25 3 .315 4 4}5‘ S é All numbers related to the dataflow are FULL DETECTOR PROCESSING
Luminosity [ x 10** cm2 7] taken from the LHCh RECONSTRUCTION | _,
Upgrade Trigger and Online TDR & SELECTIONS 10
Upgrade Computing Model TDR (CPU HLT2) GB/s
o exploit a higher luminosity, we
p ANALYSIS
needed to get rid of the hardware IS PRODUCTIONS &
first level trigger (hadron data on 3500 s
:GB
evel trigge , i | Geye
calorimeter objects and muon
threshold Write ~10GB/s at 1 MHz
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https://indico.cern.ch/event/1253590/contributions/5832656/

M. Ramos Pernas Electroweak Measurements

New opportunities 1n search for .
. . B.R. Delaney Axion searches
exotic particles Louis Henry - HLNs@LHC

F.M. Vidal Unstable long-lived particles

* Probing the dark sector:

Software trigger offers the
opportunity to enhance

Dark sector physics at high-intensity experiments Sensitivity projections sensitivity
'" for dark photon B _ -
‘ ‘ ) Craik, Ilten, Johnson, Williams [arXiv:2203.07048v1]
W10 g
bigid —{ oier
G P experiments

7/
/
/
/
/

Electron 10~
ID in the

i

=~
N

s | HLT
2 107 = =
o | = 5
A~ - .
— \‘~-\~T=0¥‘HCb(CT= 14 pm) —
a -3 = e —
focr’c:(s? 10 § §
: \:
higgs? — \\‘ .. cr=1cm .
10_6 1 1 11 11 Il 1 1 1 | | II 1 1 1 11 I\’I/II \\\ L 1 1 | | I
10 107 1 10
dark m ar [GeV]

leptons?
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https://indico.cern.ch/event/1253590/contributions/5843961/
https://indico.cern.ch/event/1253590/contributions/5844086/
https://indico.cern.ch/event/1253590/contributions/5838224/
https://arxiv.org/abs/2209.04671
https://indico.cern.ch/event/1253590/contributions/5849107/

E. Dall'Occo LHCb Performance

Moving towards the integrated luminosity goals

Integrated luminosity over the years  This year’s plans

LHCDb Integrated Recorded Luminosity in pp by years 2010-2024 12
. DI ] ® 2024 (6BToV) 13570 2133 bb, 85% LHCb eff, 50% LHC eff
= - —— mu=5.0 => L = 2000 Hz/ub
= R 8 TmeeA €10{ — mu=4.0=>"L = 1600 Hzub
= gl @ ENGGE R el > —— Recorded luminosity
w v 2015 (6.5 TeV): 0.33 10 =
8 . 2012 (4.0 ToV): 2.08 T 8
€ 18 201025 Tev)- 008 £ 8-
S ol E
©
8 11— % 6
o i : S
o 2 -
o 0.7 7 — 4 - [e)] E v
2 B £ g8 F |
T 05— o 9 2 z  + &
o : = S —~ o~ =
o e
2 02— O 21 G e o9 +u )
£ : _ o n = = ™ < und &
[ e - . 2] Q Qgo >
Uar ‘May Jul Sep Nov = = Zon W
Month of vear 0 . . . [ . . . . .
ok o> o ol ® O A A At o
ST SR N Y N AP VY N RPN 2 i N g V2 agn e
101' 107' 10 7«0 10’1' 10 10’1’ 101‘ 1'01’ 191’
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https://indico.cern.ch/event/1253590/contributions/5832388/

Software trigger at work

JRemoving the LO trigger selection improves charm reconstruction

efficiency
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LHCb-FIGURE-2024-006

LHCb preliminary 2024
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LHCb-FIGURE-2024-007

B decays in 2024 data

B* > JYK*[J/{ - utp]
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LHCb Preliminary 2024 ]
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---- Signal
Combinatorial
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5400 5600
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S S
[« S
(=] ]

Candidates / 7.50 MeV/c?
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(]
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2000

BT > JYK*[J/}p > eTe]

Trigger improvement
also in hadronic B
decays with electrons
in the final state
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LHCb-Fig-2024-004

Heavy ion program: 2023 PbPb data

VELO 1n open position and no UT reached 30% centrality (70%

saturation in Run II

200 - Cent. 60% - 70%
LHCD preliminary

100 LHCb preliminary
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Chapter I1I:
LHCDb Upgrade

Tackling the challenge of the high luminosity (operation at high pile-up)
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The LHCb upgrade II E. Niel LHCb Upgrades

Magnet side (pixel) inner tracker
stations

| Alternative
. technologies for
high-rate regions

URPGRADE!

Use O(10 ps) timing in vertex reconstruction
and particle 1dentification to mitigate pile-up

lIncrease granularity in UT & add MAPs sectors
to the SCIFI

JAdd tracking stations in the magnet to increase
Tochnical PPN efficiency for low-momentum tracks
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https://indico.cern.ch/event/1253590/contributions/5814389/

D et e Ct OT R &D Test beam Mighty Tracker prototype |

Timepix4 telescope : studies of per hit time resolution

AT

- BN N > Lon - | V)
o\ A . : gl R

SPACAL technology for the
innermost section of the ECAL

being studied in test beams
\- -« [ d ".!' -}

TORCH prototype
test beam
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https://indico.cern.ch/event/1253590/contributions/5849614/

arX1V:1808.08865

6/3/2024

Physics opportunities

Decipher Explore lluminate

the New the

Quantum Paradigms Hidden

Realm in Physics Universe
Elucidate the Mysteries Search for Direct Evidence Determine the Nature
of Neutrinos of New Particles of Dark Matter

Reveal the Secrets of
the Higgs Boson

Understand What Drives
Cosmic Evolution

Pursue Quantum Imprintg
of New Phenomena

Our goal is to fully exploit the HL-LHC discovery potential using flavor as a probe of quantum imprints of
new phenomena and, more broadly, LHCD as a general-purpose detector in the forward direction exploiting
a trigger strategy that can adapt the experiment strategy to the lesson learned in the course of the data
taking, well aligned with one of the science drivers emerging from the Snowmass community study and
cited in the P5 report
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Future prospects: CP violation and rare
decays will probe subtle deviations

from SM expectations

o(¢s) [mrad]

CP violation in B - J/ ¢y KK
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Sensitivity projections

6/3/2024

Current LHCb
Observable “wrrert LHCD Upgrade 1 Upgrade 11
(up to 9fb~1)  (23/~1)  (50fb~1)  (300fb1)
CKM tests
v (B = DK, etc.) 4°  [9,10] 1.5° 1° 0.35°
és (B? — Jhpo) 32mrad (8] l4mrad  10mrad 4mrad
[Vl /|Ven| (A — pu—D,,, ete.) 6% [29,30] 3% 2% 1%
ad (B° = D~ p*v,) 36 x 10~4 [34] 8x107% 5x107* 2x104
as (B — Dy pty,) 33x1074[35] 10x10% 7x10% 3x10°4
Charm
AAcp (D° - K*K—,wt7~) 29 x 1075 [5] 13x107° 8x10™° 33x107°
Ar (D° - KYK—,ntn™) 11 x 1075 [38] 5x107° 32x107° 12x107°
Az (D° - Kont7™) 18x107°[37] 6.3x107° 41x10~° 16x10~°
Rare Decays
B(B® = ptu)/B(BY = ptup~) 69% [40,41] 41% 27% 11%
Sup (B = ptp) - - — 0.2
A® (B® - K*%te) 0.10 [52] 0.060 0.043 0.016
A (B° — K*%¢te™) 0.10 [52] 0.060 0.043 0.016
AST(BY — ¢) 4 [51] 0.124 0.083 0.033
Syy(B? — ¢n) 0.32 [51] 0.093 0.062 0.025
oy (A) = Ay) i 53 0.148 0.097 0.038
Lepton Universality Tests
Ry (Bt = K+eter) 0.044 [12] 0.025 0.017 0.007
Rk~ (B — K*0¢+(~) 0.12 [61] 0.034 0.022 0.009
R(D*) (B° = D*~t*v) 0.026 [62,64] 0.007 0.005 0.002
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LHCDb

A 8 4,

A story 1n progress

Fueled by a
dedicated and vibrant

Rooted on a versatile
detector offering a

dynamic trigger strategy
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The end

Back-up material follows

6/3/2024
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LHCb Methodology: study b and c in the forward direction at the

LHC _
In the forward region at LHC the bb

production o 1s large

The hadrons containing the b & b |
quarks are both likely to be in the Production
acceptance. Essential for “flavor UofBvsB
tagging”

JLHCDb uses the forward direction
where the B’s are moving with
considerable momentum ~100 GeV,
thus minimizing multiple scattering

At £=2x10%%/cm?/s, we get 1012 B
hadrons in 107 sec

6/3/2024 M. Artuso LHCP 2024
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Candidates / (80 MeV/c?)

Candidates / (80 MeV/c?)
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A v 1n the final state adds complexity to the reconstruction but also new opportunities (e.g. sensitivity to additional
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Wilson coefficients). nThis is the first search with full reconstruction of the final state in different a2 (i.e.

2 .
my,,) intervals.
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Candidates / (80 MeV/c?)

Candidates / (80 MeV/c?)
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https://arxiv.org/pdf/2404.03375
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Nicola Serra’s talk
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BT > K0t~

arXiv:2103.11769
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The angle y

O Accessible from tree level processes (good Standard Model

probe)

L Negligible theoretical uncertainty [Brod-Zupan,arXiV:1308.5663]

Key processes in charged B decays

Key processes in B? decays
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No Mlxmg

- Current World Average
- LHCb Beauty and Charm
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1
z 7]

More details in D. Manuzzi’s talk

LHCDb average:

, 68.3% CL 95.4% CL
Species Value [°] _ ,
Uncertainty  Interval  Uncertainty  Interval
Bt 61.7 ﬁ:‘g [56.9, 66.1] 1.8 [52.2,70.3]
B° 82.0 a1 [73.2,90.1] HI (64, 99]
B 79 Y [55,100] e 32,130]

measurements
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The BJtriangle

Current status
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Pb Ar collision

Y U

SMOG detector allows pursuit of fixed target program: gas injection system (H,,He,Ne...)

LHCb-Figure-2024-005
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http://cds.cern.ch/record/2649878/files/

CKM: the sides — old tensions to be
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