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LHCDb: a forward spectrometer @ LHC “EP
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gls— 'THUT /*

Linst = (2~4)x1032 cm~1s~1 before 2019

1
after U1 ll - » ; vuli

|

Vertex op = 20 um

Time o, = 45 fsfor (B; - J/Y¢) or D~

Momentum |Ap/p =0.4~0.6% @ (5 — 100 GeV/c)

Mass 0,, = 8 MeV/c? for B - ] /}X (constrained m )

Hadron ID e(K - K)~95%; mis-ID e(m = K)~5%

Muon ID e(u = u)~97%; mis-ID e(mr - u)~1 — 3%

Detector before 2019 g4 RICHs —— ECAL AE/E =1® 10%/./E(GeV)

JINST 3 (2008) S08005
Int. J. Mod. Phys. A 30 (2015) 1530022

2026/03/28 Xuhao Yuan, IHEP



LHCD

Upgrade |: a brand new detector %S

Readout at the LHC To be upgraded

Higher luminosity (5xLg,n1s2) results in bunch xing rate (40 MHz)  To be kept

Detector channels R/O electronics DAQ

WOAL  muoN 25

» Higher rate, pile up, occupancy, fluence

New tracking system
» VErtexLOcator (VELO), Upstream Tracker (UT)
and Scintillating Fiber Tracker (SciFi)

Side View

SciFi ~ RICH2

i)

RICHs: New optics + photon detector
Calos: Reduce PMT gain + new electronics
MUON: new electronics
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2 f v 27 LHCb simulation
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g Already saturated :
i No hardware trigger e
02"1‘"1.'5;"@'5”?"!'?‘%"'4'5""' 99

5. » 1t GPU trigger in a HEP experiment

Luminosity [ x 10%2 cm2 s
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LI!CI\? LHCb physics performance

A decade of important discoveries and precision measurements

p—
\S]

2026 (13.6 TeV): 1.00/fb

2025 (13.6 TeV): 11.81/1b ch i
2024 (13.6 TeV): 9.56/fb _|

|
w2023 (13.6 TeV): 0.37/fb

T

2022 (13.6 TeV): 0.82/fb =
2018 (13 TeV): 2.19/fb -
2017 (13 TeV): 1.71/fb —
* 2016 (13 TeV): 1.67/fb -
—— 2015 (13 TeV): 0.33/fb
——— 2012 (8 TeV): 2.08/fb
——— 2011 (7 TeV): 1.11/fb
——— 2010(7 TeV): 0.04/fb

Recorded integrated luminosity [fb™']

Mar Apr May Jun Jul Aug  Sep Oct  Nov  Dec

2026/03/28 Xuhao Yuan, IHEP
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Selected topics
» Spectroscopy
H s

» Rare decay (FCNC)

Outline

SEWARR. HKIGHERS

 Branching fractions
d Angular analyses
J CP asymmetries

] LFU tests

> CP violation
dy

] CPV measurement

Xuhao Yuan, IHEP
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LLL Cl‘7 Double charmed baryon =7, “ L

Isospin doublet :;fc(ccd) : _CC F(ccu) and isospin singlet Q. (ccs)
> EXF observed with EXF - ATK~n ™ in 2017 PRL119,112001

> M(E}XY) =3621.55+ 0 23 4+ 0.30 MeV JHEP02(2020)049

> T(E}XT) = 256122 + 14 fs  PRL121,052002

Previous search for Z/..: PRL89, 112001
» SELEX: 3518 7 + 1. 7 MeV = not confirmed by other experlments
» LHCb: £}, - A7K~n™* full Run1 + Run2 data (L=9.0fb71)
Q 30 local significance near observed Z}} mass peak SCPMA63(2020)221062

o+
PRL119,112001 SELEX Sec_
e _ g L PRL89,112001 © g1 T
S0 LHCb 13 Tev E o AW £ KA A/' \a
160 - E > 'r w0 ERT W "% o
§ 1a0f. T+ Daa E =6 SELEX E
5 F— Total 3 0 B -
Z 120E . Signal E o ° i?f 102 V
2100; - -+ Background : % 4 L ; : .
& s = = 63 :
£ o a3 JI B 107 F LHCb
2 OF 2 Nl = [ 5=7Tev, L3 11" " (A EeVa R dow
o Ao P 3 L - Iﬂﬂ_u 107" E GosTev, Li21m! fs =13 TeV
20F E 0 ] ' G=13TeV,Li59m" —— All data
P T LA T B 32 33 34 35 36 3.7 38 39 4.0 10’;400‘ — '%5'00" e l3600 3700 3800
3500 3600 3700 B 2 3¢ 3 2
- M (AK GeV/c _
M Z27) (MEVI?) (4Kx7) [GeVic') m(ATK %) (MeV/c?)

2026/03/2s Xuhao Yuan, IHEP SCPMAG63(2020)221062



LI?CI‘? Searching for ;. +“E

LHCb-PAPER-2026-009

Bt o> AYK nt (AL - pK~ 1) with 6.9 fb~! data taken in 2024 p . p

ErF > AJgK ntn* as control channel to study about uncertainties and cross- c > ¢ tAF

check the performance of the detectors =t u

> Event selection of £} is very similar to £}, expect one less pion and <a
shorter lifetime 5 - }K

> 1(E}.) assumed in the range (15 ~ 160) ps based on t(E})/7(E}) ;§E$gi:t11§2?25623-9 W= u» )
predictions and 7(£/;") measured by LHCb pr1121,052002 77T

Run2 data (2016-2018) as cross check

Validation with control channel T T F Ty M(Sct*)—362155+023(stat>+030(syst)MeV/c

2 & 1 T @
- LHCb Preliminary

H H —_ iq i . —+ Data ] R T ° & = 1 J T

> Signal yield per fb™": e T I falue,, T

1262 (2024) vs 285 (RUHZ) < 1s00F T - Background E 2:016_);‘0]1(8” i - -- Signal -

> Efficiency x4, compared with Run2 g > F S=13Tev “iERckarend =

3= Q

> EXF =3621.74 + 0.10 MeV, = s 1 & wf . :
consistent with Run2 result (Nag=8712400608 =~ p e N
3550 3600 3650 3700 3500 3600 3700

[HEP 02 (2020) 049] Mcana(E&) [MeV/c?]

—++

2026/03/28 Xuhao Yuan, IHEP M (E.7) [MeV/c?]




B C[‘9 Result for 2. “ O

LHCb-PAPER-2026-009 - A

No fake peak in the WS sample, or at m(Z}.) reported by SELEX 2 PR o
% 3000~ fg:ﬂ}jﬁ TeV - WS
The local significance around 3622 MeV exceeds 70, evaluated T | tonn s et
. . . . 2000 et et tustynt —
with a likelihood ratio test R
2
. = s :
PreCISG measurement 8]000__ &7 reported by {| EX measured by
i . . SELEX: 3518.7 MeV || LHCb: 3621.6 MeV
» Correct the mass bias caused by event selection and final-state | -
PO T S TR N T TR SR SR NN SR T T S E S S S
1ati 3500 3550 3600 3650 3700
photon radiation e A5 Mevi)
m(E) = 3619.97 + 0.83 + 0.267133 MeV 2 BT,
cc 1.30 = QR N SO W i P
s F :
Am = m(EY) — m(2 ) —1.77 4 0.84 + 0.1571-99 MeV e 1 — 1.
—cc —cc 1.30 S S I B q 4o
Q0 e i I
‘(':4000 ~ 'LI'{C'b i’rellin'lin'ary l ' — Systematic uncertainties (in MeV/c?) on the M(Z1) mass and mass difference AM = :: :: 5
> - {5=13.6 TeV —+Data 1 107 e el s — 60
é) [ 6.9 b — Total fit ] Source ]\1(52;) AM - LHCb Preliminary N
<3000 S s ANk SBin;g]mun . Momentum-scale calibration 0.14 0.03 10712 ;._.é;—?;ﬁ)!%;@TQY ---------------------------------------------- - 7o
~ Energy loss 0.10 0.05 - 3
@ & - Zec - =
z — g R Selection bias correction 0.10 0.10 L T T R E
g i i Mass fit model 0.10 0.10 3500 3550 3600 3650 3700
= R 1 A7 mass uncertainty 0.14 - m., (E:) [MeV/c?]
© 1()()():— —: Sum in quadrature 0.26 0.15
© Ngig = 915 + 120 [_Jnknown =7 lifetime : %
E oo w . The bias due to event selection
3500 3550 3600 3650 3700 strongly depends on the lifetime.

2026/03/28

Mena(Zee) [MeVie?]
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Outline

Selected topics

» Spectroscopy
0 =2

> Rare decay (FCNC)
 Branching fractions

 Angular analyses SEINSHIRS
J CP asymmetries

] LFU tests

> CP violation
dy
] CPV measurement

Xuhao Yuan, IHEP



LHCD

FCNC decays as sensitive probe for NP S )

FCNC decays heavily (loop-) suppressed in SM b — sl¢ decays in the SM Possible contributions from NP
New heavy particles can significantly contribute ; L oipemmmeny e
. . . b ¢ > ° S t
and effect decay rates, angular distributions ... ‘ ; . T NI
R R W
Description in effective field theory LS = e :
0 New heavy gauge bosons
i Y, 4 b———— s
Local operator Flavour-violating coupling e—i— Z’\\\
4GF 62 ~ Yfﬂ-
eff = — N 1 Oz — .
H ff \/5 VcthS 1672 S: C AHNP A2 Oz -
g NP
Wilson coefficient L-
( “effective coupling”)
Wilson coefficient  Operator
S
v-penguin! Cél) gimb(ga,wPR(L)b)F“” 1. ”
: (1 ez o 3
NP ew. penguin  C € (5v,Pr(mb H )
Rare B decays allow to probe 0" PERe C'(f,) gig_”‘ PL(R)b;E/“_WMM) R
=8 D
Axp UP t0 O(100 TeV) reachable  JHEP 11 (2014) 121 1o g7 Tk LBV I0K h
scalar Cg @mb(sPR(L)b) (o) -
pseudoscalar CI(DI) 762 (5Pr(1)b) (fiys 1) glL

2026/03/28 Xuhao Yuan, IHEP 10



LHCD

Data consistently below SM predictions, tensions at 1 — 3 ¢ level
Significant hadronic uncertainties from form-factor and charm-loop

LHCb BY — ¢utu~ [PRL 127 (2021) 151801]

LHCb B — K*0y+y~ [JHEP 11 (2016) 047]

x 107 0.15%10°

< uE : [—— LHCbom ! & 0.15 T T . _
> 14F  LHCb LHCh 351 > LHCb ] p ,t )] 3
> 12 j SM (LCSR+Latice) &) : b A i A ! A S b
S ol | SM (LCSR) Y 1 ' /
. o SM (Lattice) Q 0.1 ] s W+ .
3 5 N S ] N4 /-
(N P(2S) ] ) .
: e <
= e =
= —1 = 0.05 —+ y
: ; :!: — A
:é.: = i

M I T
3 12 % 5 10 15

2 27 4
q [GeV /c ] qz [Gev2/c4]

CMS BY— K*0utpu~ [PLB 753 (2016) 424]

CMS

(4]

o' (8 Tev)

-
N

20.
r —¢— Data N
r EXJ( SM, LCSR )
”_]( SM, Lattice )

-
o

R AR R

A\

N

dB/d¢? (10 x GeV 7))

7

Bt — K+p*pu~ [HPQCD, PRD 107 (2023) 1]

Consistently low B for b —» su*u~ decays

s, ;
Form-factors SM cc-loop

Vi
h)

LHCb A — Aptp~ [JHEP 06 (2015) 115]

BY— K%t u~ [HPQCD, PRD 107 (2023) 1]

TTT T

2026/03/28

— 18r L L B
0.51 A CDFU L5 g 16 F SM PRD 87 (2013) 074031 -
e o ® Belle’19 BN = ] 4 coFrr 0.6
\> 0 4_ }ﬂ - — e LHCb'12B _0 4 @ 14 ; SM PRD 93 (2016) 074501 7: o LiCh 1A
2 0. i - o LuchuA [ U < F —e—Dua E LHCb "14A
o, . - © LHCb'14C 2 12 F Data + [arXiv:2509.12805] ] )
2,03 e wHcha 0.3 v 1 ' === - r04
= E E
=~ 2 08 =
* 0.29 0.2 = Uof S
% : 06 == 0.2
=] 0.1+ w(26) 0.1 1 o4l _;
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Xuhao Yuan, IHEP




Evidence for Bt - Apu*u~ S < )

arXiv:2601.06878
BT — ApJ/yp m(Ap) < 2.8 GeV m(Ap) > 2.8 GeV
950 I S S S e L A B B B B L B B B P R R S E R A s
—— Total Fi 1 15 . —— Total Fit i LHCbH —— Observed CL; _ ]
LHCD . ]?(‘tl—>,1]t/(“‘v_1]) ] LHCD TR e - s Expected CL,—Median
i 5.4 ﬂ)_] ('()1111)111-1t(‘)1“i-1l ] J. Combinatorial 2 Expe(::e(l CLs + 20 ]
Je ¢ L ] + Data Xpectec s (o) -

“+  Data

3.50

AAAAAA

5200 B0 0 B0 600 5000 Bl00 500 5300 )40() 5500 560 00 05 10 15 20 25 30
m(Apu*p~) [MeV/c?] m(Apu*p~) [MeV/c?] Buigh(Bt — Apputu”)

Candidates/( 15 MeV/c? )

Candidates / 8 I\le\f" / (32

> b - sutu~ meson decay with baryonic final state, norm. to Bt - ApJ /Y
> Studied in two region m(Ap) < 2.8 GeV and m(Ap) > 2.8 GeV
Q B =(1.70*5 gg +0.17 + 0.14)x1078 (for m(Ap) < 2.8 GeV )

0 B < 2.8x10~° at 90% CL (for m(Ap) > 2.8 GeV )
> In agreement with, but 20 below SM prediction 1.081382x10~7

JPG 41 (2014) 065002

2026/03/28 Xuhao Yuan, IHEP



LHCD

=]

[S)

Candidates / (10.6 MeV/c?)
2
(=]

A comprehensive analysis of B°

More data
> Full Run 1+2 data, 4.7 fb~! = 8.4 fb~! (signal yield: 4.6 K = 12.4 K)
» Large mg,; mass window and more optimized selection

More observables from 5D fit
» P-wave, S-wave + interference observables, as well as CP asymmetries
» Provide branching fraction measurement and full set of correlations

1 BT .9
_ _=(1—Fg)—
d(T +T')/dq? dg2dm g ,d$ ( s) 647

> (Si + A) (D) BWp(mi,)>  P-wave

- + A; )fj(ﬁ) (mxr) S-wave-+tinterference
Few assumptions J

» No longer assume massless leptons throughout
» Branching fraction extracted without model assumptions

- K*u*u~

200 T
1000 ' Li<q <60 GeVY/ct " LHCb ] gmo 11<q <60 GeV¥/ch LHCb 1S 1.1< g <60 GeV¥/ch LHCb
E B+B° gap! 12 B’+B’ 84fb! J2250 - B’+B 84 fb
G 4 160 D
n ¢ Data 1 S0 3£ 200
—— Total fit 13 33
===« P+S-wave signal g "5 120 :3-5'
) &n 1 =100 k| 150
e S-wave = 5 3
400 ) " 1 0O FNY= 5% « ¢ G oo (R LD :U C
Combinatorial 3 100F
3 . 60 f -
00 3 % 50 F
° TR 20
0 Basteaztlong T -~ = e
5200 5300

2026/03/28
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arXiv: 2512.18053

o 8 4 J Al
0 - Simulation E
4000 | .

3000 |- =

No. of pseudoevents

8]
S
(=
S
=l

1000 |- .

T 12
m(Kn)/GeV

'Ys 08 1

T o
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84" 3

T |
1.1< ¢*< 6.0 GeV¥/ct
B’+B’

02 04 06 08 1 -1 -08 06 -04 -02 0
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% 1 1
5500 5600 500 008 —06 4)4 02 0

m(K*m utu’) [MeV/c?]

5400

Xuhao Yuan, IHEP
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LHCD

AT N .

. LHCb 8.4 fb )

;' |:| SM from ABCDMN:2024 ]

05 T SM from EOS (GRvDV:2022) —

%l:ij @ LHCb s(;) 4o ( ) ]

L LHCb 4.7 fb! .

EPJC83(2023)648, of m ]

EPJC82(2022)569, | :

JHEP09(2022)133 _, 5 -

2.7 (2.6) oin [4,6] GeV? | b = U S

3.1(2.7) o in [6,8] GeV? -1 | T
0 10 15

g2 [GeV?/c4]

—  x10° ——

> LHCb 8.4 fb™! ]

O 0.15 [ SM from FLAVIO (BSZ:2015) ]

E B2 SM from EOS (GRVDV:2022) ]|

5 o.1f -

% . ]

005 R - = -

I =

O_' I I |
0 10 15

. 2
Lower than SM, consistent ¢ [GeV7/c!]

2026/03/28

with other b - suu

Results

FB

<

arXiv: 2512.18053 = <t
0.5 .
- = = -
B FE =$= arXiv:1810.08132,
I { JHEP08(2016)098,
i 1 EPJC82(2022)569,
O &= LHCb 8.4 f51 1 JHEP09(2022)133
i g_}' [ SM from FLAVIO (BSZ:2015) |
SM from EOS (GRvDV:2022) . 2
i -4 LHCb 84 fb! ] 25 (22) oin [25, 4‘] GeV
05 o, LHG4TR' 11.9(1.7) o in [4, 6] GeV?
o 5 10 15
q* [GeV?c4
03— ——
: LHCb 8.4 fb! ]
02f -
0.1 '_I_' - -
03 '_I_' o t 1 No prediction available for
- 1 F¢ and other S-
[ | N B 1 wavelinterference obs.
09 5 10 15

Xuhao Yuan, IHEP

g [GeV?/c4]

14



2026/03/28

Outline

Selected topics

» Spectroscopy
0 =2

» Rare decay (FCNC)
 Branching fractions
d Angular analyses
J CP asymmetries
J LFU tests

» CP violation
dy
J CPV measurement

SERNR. XGRS

SEISHIRS

SERRMNIRS

Xuhao Yuan, IHEP
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LI?CI\? CKM angle y

At LHCDb, benefit from large statistics using tree-dominated processes

Tree-level decays, theoretically clean (6y~10~7)

Complementary methods, dependent on combinations of favored and

suppressed B and D

» Multi-body D decays are used in combination with input on strong
phases from independent measurements (BESIII, CLEO3)

> Final states accessible to both D and D to examine interference

between b — c and b — u transitions

>
>
>

P uw b | T Be u ) ADT'De“SD
\ ‘ 7"".‘ {
r'd L;_ ‘ /—ﬂ
s - (i 8 ‘/‘/' L -

b- > £ > - 0 l e e ¥ \/4

T N
\'s\_ > 3
p E
e
N TS S
L AN e

T T U
LHCDb |
Preliminary |
Autumn 2025 _|

v = (62.8 £ 2.6)°
LHCb-CONF-2025-003

Combination of LHCb
measurements of the CKM angle
y and charm mixing parameters

CKM fitter y = (66.379-9)°

)|? < A3 + 1A% + 2ApAprpcos(5s — ¥)

7,, 4 ol o » - P - Ap  A(BY)|? «x A3 + 15A% + 2ApAprpcos(p + 7)

2026/03/28 Xuhao Yuan, IHEP
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LHCD

2026/03/28

- . - P
S A ASL er L
el TS

Measurement of y using B —» DK and B — Dr decays with D - Kdnm and D - KJKK
with Run3 LHCb-PAPER-2026-010
Unbinned measurement of the CKM angle y in B » D(— K{hh)h decays

LHCb-PAPER-2025-063, LHCb-PAPER-2025-064

A model-independent measurement of the CKM angle y in the decay B — [KKnm|ph
and B - [mrnm]ph JHEP02(2026)253
Simultaneous determination of the CKM angle y and parameters related to the mixing

and CP violation in the charm sector LHCb-CONF-2025-003

Xuhao Yuan, IHEP

CKM angle y measurements S )
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LI!CI\? B — Dh with D — K ;hh (Run3)

3.0

Run1+2 analysis currently the most precise single y measurement (BPGGSZ)

JHEP02(2021)169 2.5 1

Signal yields of B in the i bin dependent on the CP-violating observables

[GeV2/cY]

Strong-phase parameters of D% — KJhh
c¢; and s; inputs taken from combined
measurement of BESIII and CLEO

N;(B¥) = H? + (xi + yizr)Fi + 2\ FiF_j(x4c; + y15)] JHEP06(2025)086

Fractional yield of D® - K{hh, common
for DK and D (same relative efficiency)

’III,Z

2.0 1

1.5 1

1.0 A

LHCb-PAPER-2026-010 - - &5:l%

D — Kgrﬁn_
2 2
m2 > m;

Preliminary

0.5 1.0 1.5 2.0 2.5 3.0

PRD102.052008 m [GeV?/cf]
X; + iyy = rget®sEy) N D —>KSZK+K‘2
mZ > m;
5 1.6
The first y measurement with Run3 ”g
> Self normalized o
» Reduced impact of detector asymmetries and simulation Y
» Run3 advantages: higher luminosity, high trigger efficiency
1.0 4 Preliminary
1 .l() 1 .I2 1 I 4 1 .l(j 1 .IS

2026/03/28 Xuhao Yuan, IHEP

m? [GeV?/c]

= N} w - ot o -~ o0

T
S

T
—

| bin number |

| bin number |
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LI!CIQ Signal yields of B - Dh RS )

LHCb-PAPER-2026-010 -~ = i
Based on 2024 5.8 fb~! data
Global mass fit used to determine signal and BKG components
DK LL D> Katw DD
Simultaneous fit performed across categories (8) defined  L.wf 135 pr* e ] ) B*o Drfuios ]
& —¥— Data : —3—Data  Preliminary]
= 12000 Total fit -] Total fit —
210000 ARG E b E
P B ' - D' Dlrhr ] B ¥ — D'+ Din'De ]
[DK, Drt]x|Kdmm, K{ KK | [LL, DD] e oo mrIrCa
g 4000 Combinatorial _f Combinatorial ]
™ 2000 Preliminary - -
0 520()’N 5400 56I00 58-00 54‘00 56I00 52;00
Do Ké’ KK m(Dr*) [MeV/c?] m(Drr*) [MeV/c?]
Signal yields from global mass fit ~ 200 K (total) OO e e Ol B DK o
. [5} —*—Daa Preliminary - Q800 +?§::1mpre iminary__
Relative to Run 1+2 measurement = %0 -y E =T
. . . . . . = P apsoppee ] o O o D ke ]
> ~17 % higher signal yield despite low luminosity § rare 3 N = o
> LL yields per lumi is 2.7x of Run2 El =ioem 12 =i
200 Combinatorial ] Combinatorial ]
0 5200 I 5400 5600 52;00 . 5200 l 5400 5600 52;00
m(DK*) [MeV/c?] m(DK™) [MeV/c?]

2026/03/28 Xuhao Yuan, IHEP 19



LHCD B — Dh with D — K hh (Run3) g )

LHCb-PAPER-2026-010 =

The vector pointing to (xpx, vix) and (xpx, Vpx) form an angle of 2y

. 4+ Physics parameters:
e The resulting CP observables are:

0103 LHCH 0,10 LHCb
- " e a;l_’K = ( 4.81£0.88+0.204+0.23) x 1072, = (68.1 £6.7)°,
] . = ( 6.70 £ 1.26 £ 0.44 £ 0.56) x 1072 +0.0078
% oo T ’ S - ( 7.63+£0.88+0.28 40 15) i 10—2’ = 0978 -aarrs
- | T 000 _( ' ' 18) ’ 5DK (121.5759)°,
~0.05 p+ : = (—1.20 4+ 1.34 4+ 0.35 4 0.44) x 1072,
1B
] ] =0 0073—{—0.0016
- —0.05 = (—9.44 +£2.51 +£0.57 £ 0.69) x 1072, ' —0.0015>
Il S— S—— R IM - T Dnm __ +20\0
~0.10 —0.05 0.00 0.05 0.10 ~0.20 —0.15 —0.10 —0.05 0.00 =( 2.764+2.9940.19+£1.21) x 1072, op" = (286—23) 3
DK Dm
e
Comparison with Run1+Run2 measurements
> Consistent y, 62X, 62™ values, smaller r2% larger 12 CP asymmetry show good agreement
> Higher y uncertainty from strong-phase inputs and a smaller 2% across different fit methods
084 Preliminary B* - DK* LHCb

Comparison with LHCb y combination
» Good agreement with a p-value of 12% in 5D parameter space

S+ NE)

NEL)/(N.

First y measurement with Run 3
Higher signal yields observed with less integrated luminosity =

These results show good agreement with previous measurements BT S P S S e
2026/03/28 Xuhao Yuan, IHEP Bifective bin i
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LHCD

Upgrade | (U1), started in LS2

LHCDb Upgrades “E

[ ~2%10%3 em2s-] Upgrade | Upgrade |l
max
Lint~ 50 fb'1 Run 1 Run 2 Run 3 Run 4 Run 5
= 18 <>
- Ky & " 350
Upgrade Il (U2), starts in LS4 "¢ 14 @ % 0 2
Lo~ 1.0-1.5x103 cm2s™ o 12 o
Lint~ 250 - 300 fb-1 9 10 m— actual 250 8
— - w= eXpected £
%‘ 8 =11 m11m: expected with improved LHC optics at Run 5 s 200 g
Some smaller detector 2 6 V@g’ 150 9
consolidation and enhancement§ P x
. = X5 Lrun1g2 ~ 100 5
in LS3 (2026) < U1b x o
S 2 el — 0 o
= 0 1, : 1 2 1 . 0
2010 2015 2020 2025 2030 2035 2040

2026/03/28

YearMajor upgrade of ATLAS/CMS

Xuhao Yuan, IHEP LHCb also plan enhancements (U1b),;



LHCD

Very large samples of b hadrons “ S

T
< 9 tb-1 > < 50 fb-1 > +—250 fb-'1 ——»
Upgrade 1 Enhancement Upgrade 11
Run 1 LS1 Run 2 LS2 Run 3 LS3 Run 4 LS4 Run 5

2011 2012|2013 2014|2015 2016 2017 2018|2019 2020 20212022 2023 2024 2025 20262027 2028 2029§2030 2031 2032 2033§2034 203542036 2037 2038 2039 2040 2041

Updated from Bernlochner, MFS, Robinson, Wormser, RMP, 94, 015003 (2022)

Experiment BABAR Belle Belle 11 LHCD

Run 1 Run 2 Runs 34 Run 5
Completion date 2008 2010 2035 2012 2018 2032 2041
Center-of-mass energy 10.58 GeV  10.58/10.87 GeV  10.58/10.87 GeV 7/8 TeV 13 TeV 14 TeV || 14 TeV
bb cross section [nb] 1.05 1.05/0.34 1.05/0.34 (3.0/3.4)x10° 5.6 x 10° 6.0 x 10° || 6.0 x 10°
Integrated luminosity [fb~!] 424 711/121 (50/4) x 103 3 6 50 250
B° mesons [10] 0.47 0.77 50 100 350 3,200 16,000
B* mesons [10] 0.47 0.77 50 100 350 3,200 16,000
B? mesons [107] - 0.01 0.5 24 84 760 3,800
A baryons [107] - - - 51 180 1,600 8,100
B mesons [10] - - - 0.8 4.4 24 120
LHCDb has access to large samples of b hadrons other than b mesons Upgradel Upgrade Il

2026/03/28 Xuhao Yuan, IHEP 22



2026/03/28

Summary

» Rich flavor physics program of LHCb
O Spectroscopy
1 Rare decay
O CP violation
Indirect searching for new physics
» Successful operation, good quality data
» Bigger/better dataset, precision, sensitivities
» Many interesting analyses ongoing
» New opportunities with LHCb Upgrade Il

Xuhao Yuan, IHEP
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