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_epton FHavour Universality

® |[n the Standard Model the couplings of the gauge bosons are lepton
universal = provides a clean probe for New Physics

¢ [ests in B-meson decays W+ 7 v

» Flavour Changing Charged Current 4

b
b— clv decays (tree-level) /N

Bt — DOy A, — ALy, ...

» Flavour Changing Neutral Current
b—sff transitions (loop-level)
B0 — K*V¢¢ BY — ¢rt, . ..
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CHE

® (General purpose detector in the forward direction [flavour,
EW, QCD, heavy ions...]

The LHCb detector

® | arge bb and c¢ production at the LHC

T~ s M4 V2 ® 25% of the total pp — bb cross-section in the LHCb
Magnet RICH2 M M2 =

acceptance

® Excellent tracking, vertexing and PID capabilities

® \/ersatile and efficient trigger

® [hree runs of data taking so far
® Run 1 (2010 -12), Run 2 (2015 - 2018) — 9/fb
e | HCb upgrade, Run 3 (2022 - 2026) — 25/tb

JINST 3 (2008) S08005]
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https://iopscience.iop.org/article/10.1088/1748-0221/3/08/S08005

Neutral currents




b—s(d) ¢+ ¢~ decays

Suppressed in the SM

» Effects of new physics can be relatively large

» Access high mass scales, due to virtual contributions

FCNC transitions, such as b—s(d)£¢ decays, are

excellent candidates for indirect NP searches

Rare B decays offer rich phenomenology:

» Branching ratios, angular observables, L

-U ratios...
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1he di-lepton spectrum
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b—S U+ i~ anomalies
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Set of anomalies observed in multiple measurement of b—spup decays

Global fits to all these observables in terms of Effective Field Theories, point point to
a non-SM vector coupling (Co)

Could unexpectedly large long-distance hadronic contributions (cc-loops) mimic this
effect?

See Martino Borsato’s talk later for more details
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[Phys.Rev.D 108 (2023) 3, 032002]

|_ F l | 't 't : _} _|_ — [Nature Physics volume 19, page1517 (2023)]
e S S I n S [JHEP 05 (2020) 040]
[Phys.Rev.Lett. 128 (2022) 19, 191802]
[JHEP 08 (2017) 055]
Picture at the start of 2024
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e Ratios of muons/electrons are extremely well predicted in the SM

» Hadronic uncertainties of O(10-4)
» QED uncertainties can be O(10-2)

e Any statistically significant deviation from 1 is a sign of New Physics
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Flectrons vs Muons at LHCD

4

(

-1 > 75 MeV) compatible with electron direction before magnet

“lectrons lose a large fraction of their energy through

® After this correction electrons still have

» Lower reconstruction/trigger/PID efficiency

» Worse mass and g2 resolution (more background)
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m(K* putu”) MeV/c?

m(K*ete™) [MeV/c?]

SBremsstrahlung recovery: Look for photon clusters in the calorimeter

Upstream
brem

Bremsstrahlung radiation

Magnet

-7 Downstream
brem

Alir E2

[PRL 131 (2023) 051803]
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1 he double ratio S

e Measure Ry as a double ratio, relative to equivalent ratio for B — H, J/w(£¢) decays

® reduces impact of the differences In efficiency between electrons and muons

B* = K+J/p(18)(6+)

| R — B(BT — Ktutu™) B(BT — Ktete™)
B — K+ip(28)(£+0) © BB — KT/ w B(Bt — K+J/y(ete))
_ NETptpm)  NETT/Y(e )
N(K+J/y(utp)) N(K+ )
(KT J/pptpnT))  e(KT )
e(Ktutp) e(KTJ/9( )
— q2
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Vleasurement of Rk at high-g? iy

[JHEP 07 (2025) 198]

P
Bt — K*J/¢(18)({*¢™)

® Using the full Run 1 + Run 2 dataset — T
» g* > 14.3 GeV?/c* .
e Complementary to measurement at low g2 [*J =
» Expected RK value in SM and many NP scenarios is e
iIndependent of g2 ) —
® Different background composition & systematics : [PRD 96 (2017) 5, 055008]
» Sculpting of the combinatorial background _ 081 e
» Leakage of P(2S) due to erroneous added photons o o — ji‘
» Non-uniform efficiency ratio vs g2 - :HH(
) ,,3’”[c;pv-’; ¥
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Vleasurement of Rk at high-g?

[JHEP 07 (2025) 198]
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Ri(g* > 14.3 GeV*/c*) = 1.08 Ty +0.04

® Result is compatible with the SM prediction and the low/central-g2 value
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| FU test with Bs0—@ £+ £~ decays

[PRL 134 (2025) 12, 121803]

® Measurement in three regions of g2

» Low:

» Central:

y High:

ngl(l.l < g* < 6.0 GeV?/c*) =091

R7'(15 < g* < 19 GeV?/c*) = 0.85

R;'(0.1 < ¢* < 1.1 GeV?*/c*) = 1.57

® Double ratio with BY — ¢J/w(¢¢)

® Result compatible with the SM
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Summary of LFU ratios

1.6 1.6
&

New as of 2024/25 [Phys.Rev.D 108 (2023) 3,

032002]
1 ¢ [Nature Physics volume 19,
JHEP 05 (2020) 040]
[Phys.Rev.Lett. 128 (2022) 19
— 191802]

JHEP 08 (2017) 055
| JHEP 07 (2025) 198

Phys.Rev.Lett. 134 (2025) 18,
— 181803]

- 0.6

1 [Phys.Rev.Lett. 134 (2025) 12,
121803}
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[Plot by Alex Marshall, CKM 2025]
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Whatever Is affecting the muons, seems to be affecting the electrons in the same way!
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lesting LFU with angular analyses

1 d4(]:‘_|_f> 9 [3 2 =
- = |2(1— F)sin® g + Fy, cos? 0
d(T+T)/dg? dq2dS) 327 4( L) sin® O + Fy, cos” O
1
_|_Z(1—FL)sin20KCOSZHg

— F} cos® Ok cos 20, + S5 sin? Ok sin® 0, cos 2¢

+ S84 8in 20 i sin 20, cos ¢+ S5 sin 20 sin 6 cos @

4
+ gAFB sin® @ g cos 0y 4 S7sin 20 sin O sin ¢

+ Sgsin 20k sin 20, sin ¢+ So sin? @ sin® O sin 2¢]

e Coefficients describing the differential angular
distributions are also sensitive to new physics

» To test LFU, compare them for muons and electrons
® \/\Vorse resolution wrt muon channel

» Additional backgrounds that need to be carefully
accounted for
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Iwo new angular analyses...

0 *0 + — _
BY — K Ye"e [JHEP 06 (2025) 140] BS —> ¢e+e [JHEP 07 (2025) 069]
e Integrated over ¢* € [1.1,6.0] GeV?/c* ® Three g2 bins (low, central, high)
® it to the B-mass and 3D angular distribution e Simplified fit to handle lower sample size
! e e I R e ST w1 2 T
S 9fb-! (/24 GRvDV S '? 9fb! /7 GRvDV V().g K . B¢ ete + LHCb 9 fb
2 05 § Dua 2 05 § Dua e B 05) CBlogete -
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2 00f =i 77 s § oof 4 VA e — o S =
5 o N : 4 | T 0-4% S z
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o Il Sl — )
3 04l LHCb ABCDMN _ I LHC(‘)’ 9 fb_: ) N LHCb 9 fb!
g ' __9fb‘l [4.7fb7"] ¥ Data 0.5 gijg Zf;_ p 0.51 “Bi>ge'e B
g 02 i Simultaneous fit to 0:} % Standard Mode! J : Oj’f"*’*‘”“*“_g —
g 007 T B® - K™%y to extract: st R ;
~0.2 } :
_ p) _ ple) B (R S TR T I U
Rl R T Qi =P i P i ’ : e [1c3ev2/c4] 1 7 [1<3eV2/c41
Or, Q1 Qs Qs O Qs QO O3
Results compatible with the SM predictions and the corresponding muon modes
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Charged currents




| FU in b—=cév transitions

® [ree level transition already in the SM

R(D*)

\‘ Spring 2025 \ &
0.35 LHCb*
lle I

® High-statistics tests

® NP scale could be order few TeV

B

. . Belle’
® Different observables of interest 03 e

® Ratios between rates of T and p (or py and €)

.\‘ b
' {H“\égg\ \ LHCb>
le /

0.25
® Comparison of angular olbservables N — i
e Family of semileptonic decays D R e AR
_ REDBk) =00.354:o.005 5&2_)0':3?11 0 .
e Currently, R(D)-R(D*) show 3.70 deviation from the SM | 0'2 1 0'3 | - 0'4 e 0'5 L
. . . . RD)
- -
B+0, Be, \o D0, J/h, /\c... it :
\ / W~ l///i’ Ve DM, U,
R(H)_Hb_)HCTI/T _(b < < C\ b > ____/:/C\
“ H —-H.fv B > > 710 B @ D)
b ﬁ f \ d d J a > « a
e U’
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PRL 134 (2025) 061801

A Y 7

R(D+) and R(D*+) with muonic T

e Measure B(BT - DY)/ BB — D(*H,u_vﬂ)

944 < ¢*> <11.8 GeV?/c* LHCb 2fb™!

y DtV > Kta—rnt

» DO = D20 20 not reconstructed) 0.015

Candidates / (0.67 GeV%¢%)

® Result in good agreement with the SM prediction and :
0 5 10

world average: PIGeV¥ ] m2._ [GeV?/c*]
R(D™) = 0.249 + 0.043 (stat) £ 0.047 (syst) I e ————
R(D™*) = 0.402 = 0.081 (stat) + 0.085 (syst) — g *gj;r;

B B—>D**u/t" v
Comb + misID

BN B—=D'u v

B B —>D*'uv

with correlation p = -0.39.

Candidates / (130 MeV/c?)

0 1000 20*(‘)0
E [MeV/c?]

Signal and background templates extracted from simulation

=y
]
-
-
-
-
-
-
-

- Uncertainties associated to FF parameters included in
the fit using RooHammerModel [arXiv:2007.12605]
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https://doi.org/10.1103/PhysRevLett.134.061801

Study of B+—=D**0 t+ v decays

® [ arge systematic in R(D(*)) measurement comes
from D** — D * 7~ feed-down in the T-mode
» D** : D,(2420)°, D,(2460)", D;(2400)
» Wide D;(2400) cannot be distinguished from combinatorial
background
® [hree multivariate classifiers discriminate against:

» Dst—1iriniX decay misidentified as taus (anti-Ds*)

K+

» Fake D™ candidates

» 5-prong Dst decays
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PRL 135 (2025) 021802
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00
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https://doi.org/10.1103/rj9h-n4w1

CHE

PRL 135 (2025) 021802

Study of B+—=D**0 t+ v decays

=

CQA -l' L] L) L] ' lllllllll l L] Ll L] L) l Ll L] L l4
-

%. 800 I 4: §
o r\’\ i I r -
% [ > " g FIrSt eVIdence - B‘—»D;Z’r‘vr - B— fakeD ‘mmm*
= 600 O 6001 w 00 LHCb -
= = I ) : 9 b~ - . —_
g P i @ L i - B —D,(2400)"t 7V, - B—D "D (X)
O L 400 8 200
2| 5 f
‘g I S - B™—D, "D(x) . B—D "(DK)
o 200 8 100 | -
I : . ) 0 _ _ .
X B —D,(2400) D (X) - B—-D a x & prompt
0 0
0.1 0.2 0.3 0.4 0.5 4 6 8 10 200 300 400 500 600 700

BDT-antiD; output g* [GeV?/ ¢4 Am = m(D*]Z') — m(D*)[MeV/cz]

® Normalising to B+—=D*0 Ds, the branching ratio is measured to be
B(B~ — D)t 7v,) X B(D,5’ = D™*x7) = (0.051 £ 0.013 (stat) = 0.006 (syst) = 0.009 (ext)) %

e | FU ratio 50
o BB~ — D771,
R(D, 0) = — = 0.13 £ 0.03 (stat) £ 0.01 (syst) £ 0.02 (ext)
B(B= - D{Pu-v,)

compatible with SM prediction of R(D™1,2) = 0.09 + 0.02 [PRD 97 (2018) 075011]
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https://doi.org/10.1103/rj9h-n4w1

Connection between b—ctv and b—s £+£-7?

e Attempts to explain LFU violating effects in R(D)-R(D*) tend to

enhance b — s77 couplings by 103-104 compared to the SM value

® As a bonus, one obtains higher order corrections

tob — s€¢, causing a LFU shift in Cy

Bobeth et al, PRL 112 (2014) 101801, Capdevila et al, PRL120 (2018) 181802

SM prediction

B, — TT (7.73 £0.49) x 10~ °
B — K77t [15,22]GeV?/c? (1.20 £ 0.12) x 107
B — K*r1 [15,19]GeV?/c? (0.98 £ 0.10) x 10~7
By — ¢r7  [15,18.8]GeV?/c? (0.86 +0.06) x 10~

Capdevila et al, PRL120 (2018) 181802

10}

: O RD(*)&RJ/LP 20
—_ L] RD(*)&RJNJ 10
1 B Br[Bs~>11]

| W Br[B->K"11]

1 B Br[B->Kr1]

| U Br[Bs—¢rt1]

Br x 10*
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https://journals.aps.org/prl/pdf/10.1103/PhysRevLett.120.181802
https://journals.aps.org/prl/pdf/10.1103/PhysRevLett.112.101801
https://journals.aps.org/prl/pdf/10.1103/PhysRevLett.120.181802
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[LHCb-PAPER-2025-048

Search for b—s v+ decays

iN preparationl

e New LHCb search for B - Ktz t*t~ and BY - K*K tt7™
» Using muonic taus

® Experimentally very challenging, due to the multiple neutrinos

» partially reconstructed signal and high lbackground contamination

® Analysis strategy:

» Search performed in bins of the di-hadron mass (model independent)

» Multi-class BDT to fight different lbackground sources

%500_—1 L L L 8500?' L L L
= -LHCbh 792 < Mp+— < 992 NIGV/CZE = -LHCb 980 < Mmr+r- < 1060 1\/’16\//625 + Data
= 40054 7! ¢ 1 = 4o0ED4 ! -
= 400 - - <= 400 -7 —— Total fit
= r 18 F ¢ = - [ w104
%) 300 :_ _: “= 300 :_ ’ _: Slgll.al (SI\’I. x 10 )
No signal is observed g F SR - 1 W Semileptonic
= 200 v = 2200 R — Combinatorial
z ; - FE A : misID
100 [~ \\\\\\\\\‘\\\\\ . 100 [~ \ \\\\\ i B Sio
- L - . ] enal
oL a\‘;\\‘\\}\\.‘\—-—-—\\ . oL .& Rl -
0.4 0.6 0.8 1.0 0.4 0.6 0.8 1.0
BDT output BDT output
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CHE

[LHCb-PAPER-2025-048
N preparation]

Search for b—s v+ decays

Confidence level Upper limit on B(B"— K*n—7t717)

mg+.— (MeV/c?)  [792,992]  [992,1330] [1330,1530] [1530,1726]
90% 14x107* 27x10° 1.0x10° 27x10°°
95% 1.6 x107% 34x10° 11x10° 3.3x10°°

Confidence level Upper limit on B(B? - K*K71t717)

mi+x- (MeV/c?) [980,1060] [1060,1200] [1200,1400] [1400,1600] [1600,1813]
90% 20x107* 13x10% 12x10* 68x10° 3.2x10°°
95% 23x107* 1.5x107* 14x10* 7.6x10° 3.6x10°°

® Upper limits obtained are either new or the world’s best!

® Results can be recasted in terms of the resonant decays

B(B°— K*%tt17) <28 x 107" (2.5 x 107*) at 95% (90%) CL, 4~
B(B?— ¢rt77) < 4.7 x 107" (4.1 x 107*) at 95% (90%) CL.

Improves by approx a factor 10 the recent best limit from Belle Il [arxiv: 2504.10042]
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https://arxiv.org/abs/2504.10042

Summary & Outlook

® [ arge number of new LFU tests from LHCb

’f; 19 — 2025 (13.6 TeV): 8.06 fb_‘:
» Anomalies in charged currents still standing = oo 8222 iﬁ&izi:ii 2
- | ® O 2022 (13.6 TeV): 0.82 fb
» Neutral currents show compatibility with LFU IS — 2018 (13 TeV): 2.19 fiy”'
o o | = — 2017 (13 TeV): 1.71 fb™"
(similar deviations seen in muons and electrons) 3 6~ —2016(13TeV): 1.67 b7
- — 2012 (8 TeV): 2.08 fb
) — 2011 (7 TeV): 1.11 fb™’
S
. L S 4
e \Vany analyses still in the pipeline for Run 1 & 2 2
S 21 7
©
® [he upgraded LHCb detector is accumulating € ol L
Mar May Jul Sep Nov

data at much higher rate in Run 3

p Significant improvements in statistically limited measurement

» New possiblilities for precision LFU measurements (rarer decays,
finer binnings, ...)

FCCP 2025 20

Month of the year
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| HCb Upgrade |

NEW RING-

IMAGING

CHERENKOV
DETECTORS

NEW DATA CENTRE AND
ALL-SOFTWARE TRIGGER

The LHCb Upgrade | in Run3 and Run4
e Almost brand new detector

e [ull software trigger [readout at 30 MHZz]

® Accumulate at least 50/fb

NEW SCINTILLATING FIBRE
TRACKING SYSTEM

LHCb Upgrade |
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| FU with LHCb Upgrade |

T

ILHCDb, arXiv:1808.088695]

LHCb, arXiv:1808.08865] s ' LHCD
Rx precision 9fb- 1 23fb-1 50fb L o 01 :
Rk 0.043  0.025  0.017 E : '
Ry¢vo 0.052  0.031  0.020 = :
R, 0.130  0.076  0.050 0.01: ©
R,k 0.105  0.061  0.041 | % XD o X
R, 0.302  0.176  0.117 A -

0004 3 23 50 300
Integrated Luminosity [fb™]
Significant increase in data opens the door to a very significant jump in precision and access to

‘rarer’ processes

For b—cly transitions, apart from the statistical gain, many systematics expected to scale with

luminosity [background templates, normalisation BRs,...]
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https://arxiv.org/pdf/1808.08865.pdf
https://arxiv.org/pdf/1808.08865.pdf

TR

[JHEP 07 (2025) 198]

:\Q LHCDb Simulation : 100
® Using the full Run 1 + Run 2 dataset 5 O e ocovr z B
330
» g* > 14.3 GeV?/c* ¢ |
20
I 0.1
e Complementary to measurement at low g2 .
0.01
» Expected RK value in SM and many NP scenarios is ,
4500 5000 5500 6000 6500
iIndependent of g2 m(K*e* e* e [MeV/c?]
— 175 pr—
® Different background composition & systematics 3 150\  LHCb Simulation _:
H\ — 14.3<g2,.<23.0GeV?/c* 1
» Sculpting of the combinatorial background § PN DD Ll <dme<60GVIT
—= 1.00:_ A\ Xponenta _

- Developed a parameterisation based on a phase- 075k

space model 050 F
0.25 F

- Validated using control samples in data

0001111
4500 5000 5500 6000 6500
m(K*e* e )yue [MeV/c?]
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Measurement of Rk at high-o

® Using the full Run 1 + Run 2 dataset
» g> > 14.3 GeV?/c*

e Complementary to measurement at low g2

)

—Xpected

RK value in SM and many N

iIndependent of g2

P scenarios Is

e Different background composition & systematics

» Sculpting of the combinatorial background

» Leakage of P(2S) due to erroneous added photons

FCCP 2025

- Suppressed using g2rrack: g¢ calculated before

bremsstrahlung recovery

30

TR

[JHEP 07 (2025) 198]

E T T
= IO;- + LHCb Simulation
. | B B > Kteter
2 ' I Bt - KtJ/Y(—ete)
s 3 ' I B* 5K p(2S)(—eter)
- 1
< 0.1
<
0.01

I, v A/ [T e
= 10 - LHCb Simulation ]
- 0 B* >K*ete :
. | i B B* > K'J/Y(—>ete) '
S I B* 5K y(2S)(—ete”) 3
S o
2 0.1 3
< 5

0.01 .

10-3 3

5 10 15 20 25 30 35
2
Qtrack [Gevz/ C4]
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TR

Measurement Of RK at hlgh_q [JHEP 07 (2025) 198]

11111111111111111111

10

LHCb Simulation
B Penguin-only ¢* spectrum
I Physical ¢> spectrum

® Using the full Run 1 + Run 2 dataset
y g> > 14.3 GeV?/c*

e Complementary to measurement at low g2

Arbitrary Units
-

c o o o o =2
I I 1 I I o .
~J N N Fes Y pu—

» Expected RK value in SM and many NP scenarios is

iIndependent of g2
e Different background composition & systematics < 0.12F LHCb Simulation
+ [ ——— Penguin-only ¢° (integrated)

» Sculpting of the combinatorial background §‘“"§‘ —i— E:;;'fb[;bl)d>d;*

» Leakage of P(25) due to erroneous brem. recovery 2 Z: -.F:’;F #.;H

» Non-uniform efficiency ratio vs 0Z E‘%0.04.:::::;-;t::::::-_EE::
- Reweighing procedure to eliminate model 2t . |

Jopondence o0~
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BY—=K0ete- angular analysis

T

[JHEP 06 (2025) 140]

® (Global fit to all observables, allowing only for a C9 shift, shows compatibility

FCCP 2025

between muons and electrons

-
I

|
B? - K*%*e~, LHCb 9 fb!
—== B - K*%*u~, LHCb 4.7 fb~!

0.5F

0.0 L+
0.5

I I 1 |

LHCb 9 fb~! [4.7 fb~1]

0.0

0.5

| 1.0
ACy

Figure 8. Negative log-likelihood scan of (left) C§ and C§ and (right) ACy = C'é“ ) Cée). The
dotted vertical line corresponds to the SM prediction [78, 79].
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R(D+) and R(D*+) with muonic T

e Measure B(B* - DV r7v)/ BB - DV uw,)
y DY - Ktnrnt

» DOT 5 D20 (20 not reconstructed)

® [hree dimensional template fit:

» ¢* = (Pg— Pp)°

» Energy of the muon in the B rest frame (E£7)

» Missing mass squared (m?. )

® Result in good agreement with the SM prediction and
world average:

R(D') = 0.249 £ 0.043 (stat) £ 0.047 (syst)
R(D™*) = 0.402 + 0.081 (stat) = 0.085 (syst)
with correlation p = -0.39.

FCCP 2025

CHE

PRL 134 (2025) 061801

A Y 7

x10°

944 < ¢*> <11.8 GeV?/c* LHCb 2fb!

—
LHCb 2fb’!

o
o @9
o o
b W

=] =] o
SN L WS
SRR IR I v

g

=)

N

o
o
[a—
W

o

> © =
— N

o
(@)
[

Candidates / (0.67 GeV%¢%)
(aw)]
=

Candidates / (1.18 GeV%¢?)

)
W

0 5 10

2 2/ .4 2 2/ .4

g*[GeV~/c?] m>. [GeV7/c?]
0

003F 944 < g% <11.8 GeV%/c? LHCb

B B—=D't v 2fb”
B B—>D*'tv
B—D'X X
B B—>D**u/t v
Comb + mislID
BN B—=D'u v
Bl B—>D*uv

Candidates / (130 MeV/c?)

0 1000 2090
E [MeV/c?]

Signal and background templates extracted from simulation

- Uncertainties associated to FF parameters included in
the fit using RooHammerModel [arXiv:2007.12605]
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https://doi.org/10.1103/PhysRevLett.134.061801

Study of Bt—=D™0 1+ v decays iy

PRL 135 (2025) 021802

® [ arge systematic in R(D(*)) measurement comes

oy _ | 2 700F- ;
from D** — D tx~ feed-down in the T-mode > O
S 600 91fb ¢ Datal
/ - — Tota
» D** : D,(2420)°, D,(2460)°, D;(2400 © F
1(2420)7, D,(2460)", D;(2400) P D (2460
» Wide D!(2400) cannot be distinguished from combinatorial background & F [ =\ = D(2420)
.'_.g 400 Background
8 L 4 i . .
O 300 [#% No anti-Dst selection
® Using hadronic T, this analysis provides -
200—
» Measurement of B(B~ — D, ©~ 0,) X B(D,, = D" *n") F * e
» Test of LFU by comparing to (B~ — D**O U v ) %EMJ A T T W
2300 2350 2400 2450 2500 2550 2@00 2650 2700
m(D ") [MeV/c?
‘ " " 1 " " " " .
Three multivariate classifiers discriminate against: DG DI(2400)°, m = 2412 + 9 MeV/c2
» Fake D™ candidates [ =314 + 29 MeV/c?
D;(2420)°, m = 2422.1 + 0.6 MeV/c?,
4 5—pl’ong Ds* decayS ! [ =313+ 1.9 MeV/c2
» Dst—mimiriX decay misidentified as taus (anti-Dst) D,(2460)°, m = 2461.1 + 0.8 MeV/c?,

[ =47.3 + 0.8 MeV/c?
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https://doi.org/10.1103/rj9h-n4w1

| HCb Upgrade i

LHCDb Upgrade Il will profit from the boost in Lumi from HL-LHC

LHCb
UPGRADE!II

» Maintain performance in a much more challenging environment

LHCb, CERN-LHCGC-2021-012]

[new technologies, adding timing information]

» EXxpect to collect 10x more data than phase |

~1 visible
Interaction

Technical Design Report

~5 visible ~50 visible
Interaction interaction

LHCh— ¢————— LHCb Upgrade |/— o———LHCb Upgrade ll —
LS3
= 1 LS2 — 33 HL-LHC - . A — 1 U____ . 1
Lix=101b Injector upgrades L£L=2x10 ATLAS/OMS —_— L~ 50" Lg4 L=1-2x10 LS5 =L~ 300fb
Phase 2 upgrades
ot | 2ot 018 202 |2 208 204202 s | 2 208 2 1 25 20 v v | 2o |

LHCb Upgrade I: incremental

LHCb Upgrade |
improvements/prototype detectors

Installation starts
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https://cds.cern.ch/record/2776420/files/LHCB-TDR-023.pdf

| HCb Upgrade i

CC-2021-012]

LHCb
UPGRADE I
LHCL
P'rojecti'on for a vector-axial-vector NP contribution
» Mal -
[e O Projection for a vector NP contribution
} _XF Projection for the SM
Current LHCb Data
06 08
Precision measurements of amplitudes for B->D* T v Rx

Clearly distinguish New Physics scenarios

LHCb Upgrade LHCb Upgrade I:incremental
Installation starts improvements/prototype detectors
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