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LHCDb: Large Hadron Collider Beauty Experiment

 Precision measurements of particles containing b & ¢ quarks mainly produced in the forward direction at LHC

— 10
= 2024 (13.6 TeV): 9.56 fb™’

== 2023 (13.6 TeV): 0.37 fb™
== 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™!
6
(
(

A single-arm forward spectrometer covering the pseudo-rapidity range 2<n<25

oo

* Precise vertexing, tracking, particle identification and the reconstruction

= 2012 (8 TeV): 2.08 fb™
== 2011 (7 TeV): 1.11 fb™"
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Physics motivation : CKM matrix and unitary conditions

e The rates of the decay processes are parametrized by the CKM matrix elements e Unitarity triangle in the (5,7 complex plane

(P,1)

Vud Vus Vub

VCKM — Vea Ves  Veb =
Veia Vis Ve

e Overconstraining the CKM elements precisely is one of the key
goal of the Flavour Physics

e 4 parameters: A, 4, o, n

e 3 angles
e 1 complex phase

e Parameters are obtained and tested wrt data
( rich pheno and large mass range ):

= Nucleons, K, D, B, and top quark physics
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Physics motivation : CKM matrix and unitary conditions

e In order to verify the unitarity of the CKM matrix

= Complex phase y = arg(-V,,V*/V.,V*) which is a source of CP violation

Uu

can be measured from the processes mediated

-

o,
—
—

e Only angle easily accessible at Tree-level (direct measurement)
e theoretically clean
e "Standard candle” of the Standard Model
o Interference between between b—c and b—u quark transitions

e Precise measurements of the magnitudes of the CKM matrix elements : mixing,
branching fractions

e Sub-degree level of measurements to be compared with the CKMfitter global fit to
challenge the Standard Model

eLoop level (indirect measurement)

e "sensitive to New Physics”
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Physics motivation : Unitarity triangle

http://ckmlfitter.in2p3.1r/

e Discrepancy between these will indicate "New Physics”

e Many different channels used to measure the angles and sides of the triangle
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http://ckmfitter.in2p3.fr/

oo LHCb-CONF-2024-004

Syl

Simultaneous determination of the CKM angle y and parameters related to the mixing

v Measurements are performed from the analysis of Beauty and charm sectors which are sensitive to y and charm
MmiXing parameters

v Analysis based on data samples Run1+Run2 corresponding to an integrated luminosity of 9f»~!


http://cds.cern.ch/record/2905625/files/LHCb-CONF-2024-004.pdf

Combination of CKM anagle

NEW
LHCb-CONF-2024-00¢

= Inputs from beauty sector

B decay D decay Ref. Dataset  Status since
_ - Ref. [14] o Combination of measurements sensitive to CKM angle y

B* — Dh* D — h*h'T 35 Run 1&2 As before

B* — Dh* D — h"h-mra 19 Run1&2| New | e 198 observables to determine 53 free parameters with all

B: — Dh: D — K- ‘71'_'_71' T :36: Run 1&2 As befOT'B frequentist treatment

B= — Dh D — h=h'F7" 37 Run 1&2 As before

B* — Dh* D — Khth~ 38 Run 1&2 As before o External inputs from BESIII and CLEO Collaborations

B* — Dh* D — K{K*n¥ 39 Run 1&2 As before

B* — D*h* D — h™h'T (PR) 35! Run 1&2 As before

BE — D*h* D — K% *"h~ (PR) 20 Run 1&2

B* — D*h* D —» K0h+h (FR) 21 Run 1&2 -

B* —- DK** D — h*™h'T 22| Run 1&2 Updated InPUtS from charm sector

B* — DK™+ D — h*¥nFrntn~ 22]1 Run 1&2 Updated

b+ - DK™ D — Kgh*h~ 22]"  Run 1&2 D decay Observable(s) Ref. Dataset  Status since

B* — Dh*ntr D — h*h'F 40 Run 1 As before Ref. [14]

0 () [ i T - -
g ) ~ g }Ig " g — Z f L ;zg; iun 1?3 DY — hth~ AAcp 44-46] Run 1&2 As before
— — h~rmm' T 29 uinl Updated 0 + - T K~ 46—48

BO s DR D - KOt h- o4 Run 189 D0 — K+ IE' Acp(K Kﬁ) :46 48| Run 2 As before

BO _s DF .t D+ —y K=t 41 Run 1 As before DO — h*h Yop — Yip :49,50] Run 1&2 As before

BY s D¥K* DY — hth—rt 95,42]1 Run 1&2 D — h*th~ AY :51—54] Run 1&2 As before

BY - DFK*rtn- DY — hth=n™ 43] Run 1&2 As before D’ — K*7n~ (double tag) R=, (z'%)?, y'= 55 Run 1 As before
D’ — Ktn~ (single tag) Rxx, Axnr, cg'{)w, Ac(') 27,56] Run 1&2 |Updated
D’ - K*¥nFntn— (z* + y?) /4 57 Run 1 As before
D° —» K{ntm™ T, Y 58 Run 1 As before
D’ — Kintm™ Top, Yop, Az, Ay 59 Run 1 As before
D° —» K{ntm™ Top, Yop, Az, Ay 60,61] Run 2 As before
D’ — 7r+7r_770 AY et 26 Run 2 New
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http://cds.cern.ch/record/2905625/files/LHCb-CONF-2024-004.pdf

Combination of CKM an m

LHCb-CONF-2022-003 LHCb CONF-2024-004
a LHCh- - LHCb el S TTHCH 0 DI -

 Prelimina _ A
_ Summer 2021, B00 B* decays _ Preliminary

B All Modes _ Summer 2024

4+ The most precise determination of y from a single experiment to date! + Coherence with

+ Compatible with the previous LHCb combination [LHCb-CONF-2022-003] _ (66 3+(1) g)o
4+ Time-dependent and tagging BY — DFK*(zn) analysis used Runl & Run2 (QKM fitter, frequentist)
= constraint on y~20° level of precision and the most probable values seems to be high :

uncertainy wrt the B+ and B° measurements y = (64.9 £ 1.4)°

(UTfit, Bayesian)

+ Tension between charged and neutral B mesons resolved
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https://cds.cern.ch/record/2838029
http://cds.cern.ch/record/2905625/files/LHCb-CONF-2024-004.pdf
http://cds.cern.ch/record/2905625/files/LHCb-CONF-2024-004.pdf
http://ckmfitter.in2p3.fr/
https://cds.cern.ch/record/2838029
https://arxiv.org/abs/2212.03894
https://cds.cern.ch/record/2838029
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Measurements of the CKM angle y using with B* = D*h*

v B* - DK== and B* — Dz~ are the golden modes to measure the CKM angle y directly, where D meson can be reconstructed in different final states

v Final states need to be accessible to both DY and D° to have an interference
v. LHCb performed decays involving the excited D* states which also offers good sensitivity

v' LHCDb are performed analysis using B* — D*h™ (h* can be either kaon or pion), where D* reconstructed through the decays of D* — Dy and
D* — Dz’ and D - K{z*n~/D — K{KTK™

v. Two separate measurements with the same decay chain but different techniques

v Neutral (z° or y) reconstructed or not

10


https://link.springer.com/article/10.1007/JHEP12(2023)013
https://link.springer.com/article/10.1007/JHEP02(2024)118
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Measurements of the CKM angle y using (fully reconstructed) B~ — D*h~ channels

v A measurement of the CP-violating observables from B* — D*h* (h*™ can be either kaon or pion),
where D* reconstructed through the decays of D* - Dy and D - Kin"n™/D — KJKTK™

v Signal yields variation analysis across the D decay phase space

v Analysis based on Runl1+Run2 data samples corresponding to a total integrated luminosity of 9/»~!

11


https://link.springer.com/article/10.1007/JHEP12(2023)013

Measurements of the CKM angle y using B* — D*h™ channels

JHEPT2(2023)013

4 B* decays with D* — Dz’ with all final states reconstructed :
80 A
-D — Kgﬁ'_l_ﬂ'_
2 3
_ > = 60 -
-D - KJK*K s s %
4 Reconstruction requirements on the neutral (7 or y) g S 10
4+ In order to extract CP-observables, unbinned extended 7
maximum likelihood-fit to the 2D invariant mass of B - m(Dh) = P54/ TN U Ny 0 |00 [
and m(Dz"/y) in each categories (B*, D* decays, D decays, DP * e 04 T
] 5000 5100 5200 5300 5400 2000 2000 2010 2020 2030 2040 2050 2060
bins, etC.) m(DK*) [MeV/c?] m(D7°) [MeV /c?]
: : , . 60
+The yields of B* in the i”* bin D — K{KTK~ D — K{KTK~
70 LHCb LHCb
9 fb—1 % 9 fh—!

(BF) = HP [F_; + (x3 + yDF; + 2K\ /F;F_,(x,C; F y.5,;)

—_—
-

‘ g0 — DK’0 = 0.958+0.005

Normalization factor -
Phase space probabilities

+ External inputs ¢, , s; from the CLEO and BESIII Collaborations
4+ F,. determined via B* - D*z™

Do
-

Candidates / (12 MeV /c?)
Candidates / (4 MeV /c?)
o
-

10

2000 5100 5200 2300 5400 5000 1900 1925 1950 1975 2000 2025 2050
m(DK*) [MeV/c?] m(D~y) [MeV /c?]
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https://link.springer.com/article/10.1007/JHEP12(2023)013

: + sk 7, -
Measurements of the CKM angle y using B~ — D*h~ channels IHEP12(2022)0173

4+ Expected per bin asymmetry for B* - D*K* and B* — D*z™ obtained by the CP-

2.0 LHCb B:I: — D*Ki 5
15 9 B~ —— D* > Dno ’ violating observables (solid lines) and obtained in fit with independent bin yields
% 1.0 — D" = Dy freely float (errors bars)

+ Coherence between the individual bin asymmetries from the fit and the

:;-?; 0.0 4 flhlmn'ﬂ {Hmmﬂllﬁmv ----- prediction from the CP-violating observables measured in the fit

4+ Bin asymmetries between D* — Dy and D* — Dz" are opposite in sign

: 4+ Phase shift A(z")=-A(y)
Kontn~ | KOKTK~ 0.25

876-5-4-32-112345678-2-112 *:QQ ' I I I LHCbT—
Effective bin i m~ 1
ot 0.2 91b -
+ The result of the CP-violating observables: _ (69+13)° ]
14 0.15 -
- - - i D*K _—
+ Most precise determination of y with these rg - =0.15%0.03 0.1
crtannels to date and provide good agreement SDFK _ (311 % 14)0 0.05 ]
with the world average! 5 L
% 50 100 150

Y [°]
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https://link.springer.com/article/10.1007/JHEP12(2023)013
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A model independent measurement of the CKM angle y in partially reconstructed

BT —» D*h* decays with D — K hth=(h = 7, K)

v First measurement at LHCb performed using partially reconstructed B*= — D*h= (h*= can be either kaon or pion),
where D* reconstructed through the decays of D* — Dy

v Analysis based on Run1+Run2 data samples corresponding to an integrated luminosity of 9f»~!

14


https://link.springer.com/article/10.1007/JHEP02(2024)118

A model independent measurement of the CKM angle y in partially reconstructed B~ — D*h~

JHEPUZO 20 S

+The D-meson reconstructed in the self- < + Date —~ 20000 T
. ;1000 — lotal . Q | LHC Total
conjugate modes: Shad mm 5o D(DRDKY g g fp 5 D'( Dt
= | B* — D*(— D)) K* S | B* — D*(— Diyl)r
15000 g
800 B 5’ D*(— Dlr¥))K* © D — K07t B B’ - D*(— D))
-D — K0n+7z_ ~ ' N BY% - D*[n]K* ~ S B BY/* - D¥[n]r*
S § | Part. Reco. Crossfeed % | Part. Reco. Crossfeed
k= 600j BY - D®KF[r] = 10000- B"* — Dr*|x]
_D — KOK+K_ o ' B%* — DK*[n] g | B Combinatorial
S C%: 400 - B Combinatorial c% | Bl Other Backgrounds
@, | Bl Other Backgrounds @) 5000- —— B* — Dn*
| —— B* s DK* —— B* 5 DK*
4 B* - [Dy/z"]h* with partial reconstruction of D* 200t — B*-Drt =
and D —» KJhth™ ) s S | ) A |
0000 0200 0400 0600 5000 5200 5400 5600
m(DK*) [MeV/c?] m(Dn~) [MeV /c?
4+ No reconstruction requirements on the neutral
0
(7" or y) N 1+ Data &0
g | LHCb — Total § | LHCb i '];:tt:l
fb—L BN B* - D*(— Dr'))K* | ~1 £ (s DI\t
. I ~ 50 Do KIKYKC s I S IS A | el omeatis
+Binned extended maximum likelihood-fit to the < bt BT} D — KgK™K m= 5 D"(o Dir)r*
‘ — D[] K= ~~ - B BYE & D*[r]n*
FECOnStrU Cted mass B —> I”I”Z(Dl’l) 8 100 Part. Reco. Crossteed Part. Reco. [C]rossfeed
5 BY — D™ KF[r#] = 1000- 'y BY* - Dr*[x]
:S | BY* — DK*[x] g B Combinatorial
c% | B Combinatorial % 1000 - | | Bl Other Backgrounds
@, 50- Bl Other Backgrounds @) - 3 | —— B* = Drn*
—— B* 5 DK* . —— B* - DK*
| —— B* — D7~ 000 [ | .
0 TR 0 a’i
0000 5200 400 0600 5000 5200 5400 0600
m(DK™) [MeV/c] m(Dn~) [MeV/c?]
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https://link.springer.com/article/10.1007/JHEP02(2024)118

A model independent measurement of the CKM angle y in partially reconstructed B~ — D*h~

4+ Consistent with the LHCb y combination!
[LHCb-CONF-2022-003]

= Results interpreted in terms of :

52 % = (3101

+ Strong phase inputs from CLEO and BESIII
experiments

+Results are consistent with the world average and
those from other B* - D*h* measurements

0.1
+Important to combine with the two- and four-body

ADS/GLW modes in B* - D*h™ decays

[JHEP04(2021)081] 0.05

+ The contribution to the uncertainty on y statistically dominated

= (92+2)e

D*K 0.080+O'022 0.00°

0.20

JHEPOZ2(2024)1165

n
QD:
0.15 -

0.10 -

—0.023 0.00-

O
20) —0.10 -

]QITCHD —0.20 , E l
S)fbl' —0.2 —0.1 0.0 0.1 0.2

! | | |
50 100 150
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https://cds.cern.ch/record/2838029
https://link.springer.com/article/10.1007/JHEP04(2021)081
https://link.springer.com/article/10.1007/JHEP02(2024)118
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Measurement of the CKM angle 7 in the B’ —» DK channel using self-conjugate
D - thJrh_ decays

v Measurements are performed from a model independent study of CP violation in B - DK™ decays
v The K*(892)" meson is referred as K'Y, where decays to Kz~

v Analysis based on Run1+Run2 data samples corresponding to an integrated luminosity of 9f»~!

O
RO
0
interference

Eur. Phys. J. C 84 (2024) 206

17


https://link.springer.com/content/pdf/10.1140/epjc/s10052-023-12376-z

Measurement of the CKM angle y in the B —» DK channel using self-conjugate D — th+h_ decays

+ The D-meson reconstructed in the self-conjugate Eur_Phys .. C 84 (2024) 206

decays: o 160 D— Kdnt ™ -4 Data o 330
0 % 140 — Total % 200
-D - K¢n" ™ > LHCDb A —— BY s DK*O =
< 120 oOfb~! T ~ <
-D - KJKK~ ) —— B> DK™ o 250
7 ~—=- B & D*K™* 2 200
4+ Binned fit in phase space of D — K hth~ g 80 ——=- B 5 D*K* 3 .
e’ 0 _ i)
: : cr iy - - — BY — Dn ' -
+ The separation is based on the K decays to =z within S . B+ DR+ S 100
VELO or outside for long and downstream, respectively h —— Combinatorial
20 50
4+ The 2/3rd of the statistics is from DD types events w \ ) M b s e ;
‘ Th BR f h 0 . 0 BR _ | h + + 5200 5300 5400 5500 5600 5700 3800 5200 5300 5400 5500 5600 5700 5800
but has |arger interference NBFB“—“ LL tracks:k! decays in the VELO DD tracks:k? decays downstream of VELO
. 8
Optimal scheme
+ The yields of BY and B' decays in a Dalitz plot bin + Dalitz plot binning scheme T
6 —
used for D — Kortn 5
SE=
-
1 5
R\ K — DK™ = 0.958+0005 -
Normalization factor e 3 £
Phase space probabilities <
2

+ The external input parameters «, F,,c, s; are fixed to

their central values in the fit. 05 1.0 15 20 25 3.0
mQ(KgW_) (GeV?/c?]
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https://link.springer.com/content/pdf/10.1140/epjc/s10052-023-12376-z

Measurement of the CKM angle y in the B —» DK™ channel using self-conjugate D — th+h_ decays

+Simultaneous binned fit to extract the CP observables : Eur. Phys. J. C 84 (2024) 206

- :
5113)*K —_— (236+19)° g I.5F [ CPObservables Ko+ KSK+K‘
— = 10 ¢ Fit Results
>\‘ .
% ]
= 0.5
2 [
00 F----}-FE-- I I : i _______
—0.5
I LHCb
—1.0 0 h~1

+ Combined values shows consistency with the LHCDb y

combination average! [LHCb-CONF-2024-004] 8-7-6-5-4-3-2-11234567238-2-11 2

Efftective bin number

H 0.4
N
4+ External strong phase inputs of D — K§h+h‘ from CLEO and ,, ' ' ' ' 'LHCb
BESIII collaborations - 9 fb' -
+ The uncertainty on y statistically dominated. - - _
4 Reduces tension between B* and B" results ! 02 i -
+ The precision of the CP observables expected to be —0.4
improved with Run3 datal y - B
+ Measurements supersede [J. High Energ. Ph 131 (2016) 1] I N N
050 025 000 025  0.50 0200 40 6080 100 12% [éjm

'CE::
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https://link.springer.com/article/10.1007/JHEP06(2016)131
https://link.springer.com/content/pdf/10.1140/epjc/s10052-023-12376-z
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P

Study of CP violation in B’ — DK*(892)" decays with
D — Kn(nr), nn(wr), KK final states

v Measurements of CP-violating observables associated with the interference of in the decays of B — DKk*(892)" and
BY — D'Kk*(892)" decay amplitudes performed in the D° - K¥z5(z*7z7), D® - ztz~(z*7") final states

v The K*(892)" meson is referred as K'Y, where decays to Kz~
v ADS (CF, DCS decays like D - K*zt(z*7z"), etc.) and GLW (CP-eigenstate decays D' - z*z~,K*K~, etc.) methods performed

v Analysis based on Run1+Run2 data samples corresponding to an integrated luminosity of 9f»!

20


https://link.springer.com/article/10.1007/JHEP05(2024)025

Measurement of the CKM angle y with B’ — D( — Kn(zn), nn(zn, KK))K*

= 200
% 180 LHCDb
E 160 9 fb! D—- K"K~

M(DK r*) [MeV/c2]

4+ Simultaneous unbinned extended maximum likelihood fit of the B

reconstructed mass for each D final state flavour

* D> K n5(ntn)

*D->an(ntn)

¢* D> KK

+ B flavour identification from the charge of the kaon child of

5600 800 K*9(892) - KTz~ (self-tagging)

é\;zoo + CP-observables: ratio and asymmetry measured of ADS/GLW modes
>
Cé: i:g I;I}Iflb D o R+~ + 60% improvement on the statistical precision of CP-observables wrt the
< 140 previous results
8 10 Rcp 0.811 £ 0.057 4 0.017
Swof A&E —0.047£0.063 £ 0.015
3 jg 5 1.104 4 0.111 4 0.026
7

10| ™, —0.034 £0.094 4 0.016

20 L . R 0.882 £ 0.086 £ 0.033

5000 5200 I AL 0.021 + 0.087 £ 0.016
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http://dx.doi.org/10.1007/JHEP05(2024)025

Measurement of the CKM angle y with B’ — D( — Kn(zn), nn(zn, KK))K*

*M 0.35 ' ' | r I T
= [LHCDb _
9 fb!

03 —

0.25 {' ‘
02

O'150 50 100 150

Yy ]

y = (61.7 £8.0)°

« , 0.35

e
Am
-

0.3

0.25

0.2

I ! I

9 fb!
Combined with D — K{hth~

+ The most compatible y obtained from multiple of solutions

4+ Combined results of physics parameters with D — K hth~ q

+ Combination shows competitive sensitivity on y with the B™ decays

+ Coherence with the LHCb y combination!

4 Most precise result in B’ - DK*(892)" decays to date

Halime SAZAK

LHCDb -

. |

e |

)
T

JHEP 2405 (2024) 025

50

LHCb -
9 fb! —

Combined with
L)—>K?h+h_

| ! I
100 150

= (0.233 £ 0.016

5p & = (192.172 1)
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- (Preliminary)

sol. w/ cos 2B < 0
(excl. at CL > 0.95)

LHCb-PAPER-2024-023
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0.8 1.0

Measurement of the CKM angle y in B* — DK = decays

v Measurements are performed from CP observables and the CKM angle y in B* - DK * where K * refers to the K*(892)* resonance, decays to
K* - K»* and D represents a superposition of D° and D" states.

v Analysis based on Run1+Run2 data samples corresponding to an integrated luminosity of 9f»~!

Vup = ‘Vubl e”V

u _ p —mm—>—a¢—>— U _
’< © A .
W~ /// > w- \\\ c
K B~ <
h —m———¢———— S
B~ Vcb DO K+

23



Measurement of the CKM angle yin B — DK = m

LHCb-PAPER-2024-023
4 B* > DK * has similar BF and provide similar sensitivity to y as

% N Preliminary Preliminary i?g::l ;I:bC—P B 5 DKT gOIden channel
— B — DK** _ .

E + -+ Comb. bkg. + combined results of ADS/GLW and BPGGSZ to determine the CP
— ===s B — D*K"*
< 15f larger Acp 3 ke observables:
Q
g0 "Lk T B* —» (Ko K -D - 7 K¥(z*n¥)
o
-
S 5| l , -D - nn (n"n7)

n'ﬁulﬂﬂnll-ﬂlnl n .. Eh".l’lll“"lﬂ-l-nlﬂlnln- _D — K+K_

5300 5400 5500 5600 5300 5400 5500 5600 07 +7 —
m([7-K*]p K*) [MeV/c?] m([7*K 1, K**) [MeV/c2] -D — Kch™h™, where h — K, n

~ 20 ~ 20 : : € + o h 01 41 —
L 1o Preliminary L obPreliminary s paa  LHCH 4+ First time measurement for B~ - DK =, where D — K¢ch™h™ at LHCD
= 14 = 14 « -+ Comb. bke. 4 The lower yields from B* - DK * than B* - DK®*, difference of the
< 1 < 12 T . - . ,
2 10 2 10 S reconstruction efficiency of K= and K+
S 8 B~ — [w K xlp K* S 8 B* — [#*K w7 ]p K**
g 6 - = m m .g- + extremely lower background!

2 o' ' ' + + 1 — Qe

B u......._..,, ____________ | ;/ \___ : 4.t 1 4 First observation of the suppressed B — [#7K™],K = and

5300 5400 5500 5600 5300 5400 5500 5600 B* . [zTK 7Tz ],K'F decays

m([r-K*n-n*]p K*) [MeV/c?] m([x*K m*tn-]p, K*) [MeV/c?]

A =-—0.73x0.160.03] |A

K nKnm —

= —0.19%£0.22 +0.01
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Measurement of the CKM angle yin B — DK = m

LHCb-PAPER-2024-023

1 - —

LHCb -
9 fb™ -

Preliminary ]

+ External inputs measured by CLEO and BESIII Collaborations L"])
|
\

+ Result can be interpreted in term of |}/ = (63 T 13)0

+ Consistent with the world average ! [Phys. Rev. D 107, 052008]

* ' |
i % + +
0.4 Qx| (e 48" — DK D7 LHCb preliminary
Bt ' \ 9 fb~!
7+ ] B :
0.2 1 0.15
00+ S .‘\..\.
- LS 0.1
Y R P o S I S
LHCDb 005
relimina '
—04]{ P Yo
9 fp! i )
| contours hold 68%, 95% CL
—0.6 — ' ' | 00— 30 00 150
—0.50 —-0.25 0.00 0.25 0.50 o
L4 Y [ ]
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https://journals.aps.org/prd/abstract/10.1103/PhysRevD.107.052008

0.7

-0 % €k \ %
05 5 - (Preliminary)
-,
_ o4 LHCb-PAPER-2024-020

Measurement of CP asymmetry in BQ — DS“_“ K= decays

v Measurement is performed of CP observables in B - DFK*

v Analysis based on Run2 data samples corresponding to an integrated luminosity of 6f»!

h u,c,t

5 5 S
BY D} By W K-
b C S u
U ; c
| o Vi x VX & X K- b X Ves = A bg
without mixing ] . with mixing
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Measurement of CP asymmetry in B, — D K" decays NEW

LHCb-PAPER-2024-020

+ Data [ 1 Combinatorial | B > D;pt [EH B> D.xt [EB°— D {K" xnt}
""" B} D{K* W B°—D,K* [OB—Dyn* EA)~Dp B A (K,

+ Time-dependent analysis of y :

4+ Simultaneous fit from all reconstructed D — 3> 2000
= 3000 LHCb = LHCb
* D > K'n'n™ é) 6fb* g 1500 6fb "
4D = K Kta % 2000 LHCb Preliminar § 000 LHCD Prefiminary
8 g
* D> nna < 1000 S
= g 500
+ CP-Observables determined in two-stage fit ® 50 o °"§ 5
av
brocedure: (1) 300 5400 5500 5600 5700 5800 O 1940 1960 1980 2000
m (DT K*) [MeV/c?] m(h~h*h™) [MeV/c?]
v sPlot technique to substract backround from + The yields determined to be : 209491180

signal statistically
° +(uncertainties statistical only)

v 2DFit performed m(DK*) and m(h*th™h™)

+ CP-violation parameters depends on the y and mixing phase g, : y+ 28

4+ Control channels : B) - D-z* and B" - D z* decays selected
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Measurement of CP asymmetry in Bg — DK™ decays NEW

LHCb-PAPER-2024-020
4+ Decay-time distribution of B - DFK* candidates for each final states and

t+ B 5 DKt % BY » DKt % Untagged D7 K |
“+ BY 5 DK~ *+ BY - DtK- % Untagged DY K- flavour tagging.

4+ Requirement of the flavour-tagging algorithm: to determine initial B}

flavour

y = (81112  LHCb

. preliminary

_ +0.034
DK = 0.318_00033

0= (347.6 £6.3)

4+ CPV observed in the interference between BY - BY and B — DFK* with a 8.6 ¢
4 The most precise determination of y in B) decays

+ Good agreement with the recent LHCb combination
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Conclusions

M Recent LHCDb highlights from the seven analysis for the

> |
measurement of the CKM angle y were presented 5 : P
M Many analysis with Run1 + Run2 completed S -
o0 ~o-
0.6 R
™M Run3 is in progress with the stably working detector > N
= 04 . LHCb 2024 preliminary
™ The new software-based trigger is much more efficient on : - LHCb Run 2
hadronic decays 0.2 o
'O—-90_'I""I""I""I""""""I""I""""""I""I""I'_ _.__._"'
= LHCb 0%
il Preliminary - 0 10000 20000 o . .30000
5 uminer 2024 p,(B’) [MeV]
S0 -
755 | ™ With the larger statistics precision on the CKM angle y measurements
: 1 and will help improving the knowledge for the future studies!
T0F -
G5 I S S }4+ ------ +
60F : |
; ; Stay Tuned!
S NN -y
%Q\/ %Q\ %Q\ %Q\/ %Q\/ %Q\/ %Q\ q)@z %@z q,@ %@» q,@’ %Q%
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Measurements of the CKM angle y using B* — D*h™ channels

JHEPT2(2023)013

. 0.5
2.0 LHCb B:]: — D*K:i: 0.4 LHCb B:i: — D*ﬂ.:i:
9 fb~’ s 9 fb! |
— 1.5 — D* =5 D7V —~ 03 — D* = Dn¥
T F — * é +.~ . * §
= 10 ] } D" = Dy | = —— D*—> Dy
+ E 0.2 '
Y E
< 0.1
= I H]
.{_2 0.0 4 ﬁiql‘lgH!ll I e ). = {' ﬂbma .....
| —0.1 ] ]
| | |
Z —0.2 §
—1.5 § —0.3
Kintn~ | KeKTK~ Kirtn™ | KeKTK~
8-7T-6-5-4-3-2-112 3 4 5 6 7 8-2-11 2 B8-7-6--4-3-2-112 3 45 6 7 8 -2-11 2
Effective bin 2 Effective bin 7

4+ Expected per bin asymmetry for B* - D*K* and B* — D*z~ obtained by the CP-violating observables (solid lines) and

obtained in fit with independent bin yields freely float (errors bars)

+ Coherence between the individual bin asymmetries from the fit and the prediction from the CP-violating observables

measured in the fit

4+ Bin asymmetries between D* — Dy and D* — Dz" are opposite in sign — Phase shift A(z")=-A(y)
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https://link.springer.com/article/10.1007/JHEP12(2023)013

Measurements of the CKM angle y using B* — D*h™ channels

+ The result of the CP-violating observables:

= (691 7)°

r2 % =0.15 £ 0.03

SPK = (311 £ 14)°

+ Most precise determination of y with

these channels to date and provide good

agreement with the world average!
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