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Outline

 Introduction

* CP violation in b-hadron decays
 The LHCDb experiment

* B decays to open charm

* B? > D™D~ and By - D{' Dy Yinghua’s talk!
. h/flodel-independent measurement
of y

 Charmless B — VV decays
* B(OS) - ¢
« Bt 5 pK*t
* CP violation in b-baryon decays
« A) > pK mtm™
* Ap(ED) — pKSh™

Interested 1in decays
to charmonium? See
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CP violation in the SM: the CKM

matrix

* Quark flavour mixing determined by
CKM matrix — connects mass and
flavour eigenstates

» CP-violation in SM — complex phase 1in
CKM

» Unitarity of CKM matrix = unitarity
relations

 Form triangles in the complex plane
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Measuring CP violation

“Indirect”
Direct CP violation Mixing—induced CP violation
(SI"'?l
Ag=lAle
¥ (\ \ |(61“’ ?.) )
+ 1_ T / \
M »
f Requires M 7(‘
multiple
contributing
amplitudes with '
e = different strong
M —? f and weak phases K‘,\
i(8,-9.) Requires M and
\A =|Ade AT M to be
1(8,- @) accessible to
+ |Ale same final state
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Measuring the CKM 2 —\/? @ ™\

parameters Bd - J/yn' and Interference
BY = J/ymntr™ between mixing and
decay
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. Alves, A., & others (2008). The
The LHCDb experiment —  1ich berecor e it
Run 1 and Run 2

0 brovide pa o Electromagnetic (ECAL) and
o ormatio Hadronic (HCAL) calorimeters
allo 0 Teco DG o to measure particle energies

o e

e Fesotol | i momentum resolution:
e W D[] | | Ap/p=05%at low
proton bear | “Homlly 411} L proton beam  omentum to 1.0% at 200
w =Z T GeV/e
=
AV Ju. = 1mpact parameter resolution:
- - (15 +29/pT[GeV] ) pm
R detectao
0 o 0
(e D d
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B decays to open charm



JHEP 01 (2025) 061

Measurement of CP violation in
B° > D*D~ and B® - DI D}

* Time-dependent flavour- "
tagged analysis

* Relate to CKM angles f and ™
fs where ¢, = —20,

dI'(¢, d —t/T50 ALt . At Dy Di;
((it ) xe (cosh 2q + D¢ sinh 2q O ) (d,s O ) )1::2;;1@? t (d,s
B W By, e RO
+ dC¢ cos Amgt — d S¢ sin Amqt) d.s ds d.s a5
D D

&
®
\

Df:_erf\cOsqsq of:iw f:_Q\)\f]Sinqbq c .
e R I Extract S +n-, Cn+n-
q Ay D™D > “DTD7 >
A = ——= and ¢, = —arg Ay,
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JHEP 01 (2025) 061

Measurement of CP violation in
B° > D*D~ and B® - DI D}

* Unbinned maximum £ g -
likelihood fit to signal- |z PR -
welghted decay time 2 Ll 1z
distributions : | E
Spip- = —0.552 = 0.100 (stat) = 0.010 (syst), Al Hh%
Cpip- = 0.128 +0.103 (stat) & 0.010 (syst), o T
Decay time [ps]
¢s = —0.055 £ 0.090 (stat) = 0.021 (syst)rad|| & "~~~ T g
[ LHCb
Apip-| = 1.054+0.099 (stat) & 0.020 (syst), § o S §
< <
 CP symmetry excluded
b})f more than 60 in
B® - D™D~
Decay time [ps] " Dgélsy ti(r);é mgé?ﬂo %72: / A%j [ps]
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Model-independent measurement

of CKM angle y

 Using decays B
and B* — [rtn ntn | At
eh=K,m
* Binned 1n phase space — strong
phases taken from BESIII
measurements
=hDE (Fi+ ((@D5)2 + (2

—hDK <F_i + ((@P5)2 4 ("

2)F + 24/ F_,F; a:+ cz+nysz)>

—i
DK _ , DK DK DK _ DK i (sDK
ay” =rghcos(0p” £7), yi =rp’osin(dpT £9).
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K)2)Fi + 2/ F_ Fiy(2P%e; + y?KSi)>7

Candidates / ( 6.2 MeV/c?)

Candidates / ( 6.2 MeV/c?)

T T
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Charmless
— D—K ﬂJrlr[]t 1
— B =D (—>D[ ])h
m— B* —]) (—»D[ %)) h*

B*—D'(=D [yDh*
== B —>DI*[x]

B! -=D°K*[x]

Part. reco. mis-ID
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1n Combinatorial
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of CKM angle y

« Extract physics

parameters from fit to
each D decay and

modes

for both

e Combination with

1-CL

 First standalone model-

independent

measurement of y in
the B* —» Dh* decay
with these D-meson

final states
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Model-independent measurement
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Charmless B —» VV decays



Charmless B — VV decays particularly
Iinteresting

» Decays of B(y, = V;V, with V, , in {¢, K*, p}
* Three contributing amplitudes — mixture of CP states
* 4y, Ao, AL
\_Y_I

CP even

* Polarization puzzle - expect longitudinal polarization, A,, to
dominate due to helicity suppression
* Holds for decays at tree-level but not penguin-dominated

* Indirect CP violation in penguin B — VV susceptible to new
physics entering in loops
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Phys. Rev. Lett. 131, 171802 (2023)

Measurement of ¢35 with B? — ¢¢

* A golden mode of LHCD -
experimentally clean

R BY
* Probe of CP violation in i .
penguin-dominated decays - 5
* CP violation 1n mixing and s > s
decay predicted to cancel 1n the /

SM
SSS — ¢M ¢D ~ 0
Upper limit: 0.02 rad.t!]
* Significant deviation from zero

1s clear signature of new
physics

[1] Matthaeus Bartsch, Gerhard Buchalla, & Christina Kraus.
(2008). B->V LV L Decays at Next-to-L.eading Order in QCD.
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_Phys. Rev. Lett. 131, 171802 (2023)

Ng 104? L éj“‘ | @LHCp | = 1200 (b) LHCb -
Measurement of s "
— 5 1o: s N g 800 - —+— + -~
SSS : h 0 AN o’ g
¢s°>° with By — ¢¢ " ;
S .L158.8kevents ., i o f .. -
Value of ¢35°° extracted from 4D fit to decay =~~~ m«rvomya o o
5 . 1 g 10E C *
time and three helicity angle distributions Zuw- Tt |5 ] @LHS 3
= 800 s + - o S
Fit results using full Run 2 dataset with 2« 18 " 5
15.8k events: S | B
B ’ ’ x [rad] Decaygtime [psl]O
$5S = —0.042 + 0.075 (stat.) + 0.009 (syst.) rad ,1
Run 1 + Run 2,9 fb LHCb

Most precise measurement of time-
dependent CP asymmetry in penguin
dominated B decays to date and
consistent with the SM prediction

18.08.25

= SM prediction

Run 2, 6 b

Run 1 + 2015 + 2016, 5 fb!

Run 1,3fb']

2011, 1 fb’!
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https://journals.aps.org/prl/abstract/10.1103/PhysRevLett.131.171802

LHCb-PAPER-2025-018, submitted to JHEP

Search for B° - ¢¢

 Complementary study

» bd - s5 annihilation: loop, Cabibbo
and OZI suppressed

* Branching fraction may be enhanced
In many scenarios: new physics, w —
¢ mixing...

 Predictions at ~ 1078 level - vary by
order of magnitude

 Leading-order non-factorizable
contributions to B® - ¢¢ are higher- _
Order COITeCtIOIlS tO Bs(w) — ¢¢ Bar-Shalom, S., Eilam, G., & Yang, Y.-D. (2003). B —» ¢ and

B® - ¢¢ the standard model and new bounds on R-parity
violation. Physical Review D, 67(1).
https://doi.org/10.1103/physrevd.67.014007
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LHCb-PAPER-2025-018, submitted to JHEP

New limit set on branching fraction

< 104E I -§-D"t' oy -g T 104E I -*-D"t- ' /;°—> IK‘
. $ E LHClb2011—2012 ata A, = ¢pK 3 ; E LHC1b2015—2018 ata _g op E
8 C 3fb — Total fit B — gk 3 ) C 61fb — Total fit 2 - gpk ]
° BF from flt tO E 103:E Bo_)¢¢ PartAreco.K*?: Eloszg Bo_’¢¢ Bsﬁl/'JK+ E:
° * S/ E — B ¢¢ E \:'/ : —B) > ¢¢ Part. reco. K*E
Invariant mass, % 0k e T
o B 7 o B
relative to By = ¢ i v 1 2 Ok
. . 1 ”—% 1; e :
* Set a new limit on :

107!

_
<

the branching .
o ' ' ' ' ' ' * 1072 ' ' ' ' ' ' '
fraCtlon at 9 O % 2200 5401(7)1(K+K_K+K_) [l\?lggfc}cz] 2200 5401(7)1(K+K_K+K_) U\?[gg/(}cz]

[}
°® = o Excluded at 90% CL (this work
confidence level 10 —— Observed CL, o D ™ LHCE
& -== Expected CL; C.-D. Lu et. al. (2005)
Expected CL,+ 1o = M. Beneke et. al. (2007)
X Expected CLs+ 20 == Y. Li (2014)
O _— 8 0.8 X —#— Z.-T. Zou et. al. (2015)
H < . X \ == D.-C. Yan et. al. (2022)
N == R. Aleksan and L. Oliver (2022)

0.6 - \ LHCb 9 fb71 J. Chai et. al. (2022)

 factor of two better |
than previous limit

—~—]
I
4*;
0.2 1
+

90% CL

95% CL S~ \.<
0.0 . . . . e — . . .

0.0 0.2 0.4 0.6 0.8 1.0 1.2 1.4 1.6
0 1 2 3 4

B(B° — ¢¢)/1078

B(B° — ¢¢)/1078
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LHCb-PAPER-2025-026 in preparation

Amplitude analysm of B* T > pK T

~1000 ~1000 17—
= 900 F LHCb —§ = 900 LHCb -
. Bt o Kt g wop T .ﬁ w1 g wo T foooomt
P (= Ko™ ) Zgg: _ Signal | Preliminary ) Zgg _ Signal Preliminardy
S > soob - Comb. bkg. 1 3 b - Comb.bke. E
( ) % 4005_ — Part. reco. bkg. ; _E % 400 — Part. reco. bkg. | _E
o Kxtract S 3008 1 T 300
. . . S 200 4 & 2005
 longitudinal fraction, f; © o0F E[ I SN ;
* CP asymmetry7 UQCP 0" ISOOOI I I5200I I 5400I 1 5600 0 ISOOOI I I5200I I 5400 5600
e Triple product m(Kem*mm*) [MeV/c?] m(Kem-m*m) [MeV/c?]
asymmetries Bt > pK** B~ - pK*~
* 5- dimensional fit to , , . ,
m(Ksmt), m(ntn™), and Selgct signal candldgtgs rom 81m1iltaneous
hellclty angles cos @ Kot fit to m(Ksmrmr) within 2.50 of B+ mass
cosmm™ and ¢ N+ = 2208 + 53, Ng- = 2333 + 55
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* Theory
« BaBar

BT — pK*+ results - m

work

* Charge-averaged longitudinal fraction
f A% + 4o
L

2, (14x1% + 1451%)
= 0.720 £ 0.028 £ 0.009

* Direct CP asymmetry
24217 = 1431%)
Acp =

22 (1421% + 1451%)
= 0.507 £ 0.062 + 0.017

90 with likelihood-ratio test!

Ain {0, 11}

Ain {0, 1L}
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LHCb-PAPER-2025-026 1 n preparatlon

B+ — p(770)0K* (892)
H -Y. Cheng etal. Jors _
Phys. Rev. D78 (2008) 094001 *
Phys. Rev. D80 (2 m), 114008
F. Suetal. "
J. Phys. G38 (2011) 015006 | *6~¢ —e—
Z.-T. Zou et al. "
Phys. Rev. D91 (2015) 054033 ] 725 Prell lna"r'y
C. Wangetal. |
Phys. Rev. D96 (2017) 073004 | 2414
D.-C. Yan et al. 151
Q& < 1 B '3
Eur. Phys. J. C85 (2025) 444 | 9787123 o H
BaBar collabordtlon
i —_
Phys. Rev. D83 (2011) 051101 ] "0 +12
LHCb collaboration | .. .
This work | 720429 %
0 20 40 60 80 100
[
fr [%]
+ 0 g * ( ) +
M. Bencke cf al BT — p(770)" K*(892
. - ] q1gt A o
Nucl. Phys. B774 (2007) 64 16 f @
H.-Y. Chengetal. | . 5
Phys. Rev. D78 (2008) 094001 | 43-14 —
Phys. Rev. D80 (2009) 114008
F. Suet al. il
I. Phys. G38 (2011) 015006 | 27371 P 1 e,
Z.-T.Zouetal. | 29.6+28 y
Phys. Rev. D91 (2015) 054033 052 —e—
C. Wang et al.
Eur. Phys. J. €77 (2017) 333 | 34683
C. Wang et al. o
Phys. Rev. D96 (2017) 073004 ] 203 %3L0 d
D.-C.Yanetal. | 0.6+
Eur. Phys. J. C85 (2025) 444 | >0-77 e
BaBar collaboration | , .
Phys. Rev. D83 (2011) 051101 ] 3113
LHCD collaboration | .. ., .
This work | 207+ 64 =
-10 0 10 20 30 40 50 60
0
Acp [%]



CP violation in baryon
decays



Nature volume 643, pages 1223—1228 (2025)

LHCDb makes the headlines with first

observation of CP violation 1n baryon
decays

A new piece in the matter-
antimatter puzzle

The LHCb experiment at CERN has revealed a fundamental asymmetry in the
behaviour of particles called baryons

25 MARCH, 2025

LHCb detector

Measure of direct
CP asymmetry in
A) - pK mtm™
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Nature volume 643, pages 1223—1228 (2025)

Direct CP asymmetry in A), - pK " wtn™

Fit the pK~n*n~ invariant mass
distribution for the yields

[ U

‘;5140001— | : '>  LHCbH 9 fb! .

. - a .

Global CP asymmetry 1s 2 12000F i b E

measured Zio000f || M=K

o - — EZ — pK mtm .

\\/ 8000 | e Comb. bkg. ]

—_ § L AY) — pK mtm i

dq’CP — (245 i 046 i 010)% § 6000:— _AZ%pK_n'(eﬂ_”er)_:

= 4000f M

. O - T Ao pK .

differs from zero by 5.20 2000F B
Across phase space, largest CP T s

asymmetry in A} - R(pnTn ™)K~ m(pK ) [GeVie?]
— more than 6o N9 = (4.184 +0.025)x10*
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Candidates / (0.014 GeV/c?)

—_— =
(R S N
o o O
o o O
o o O

8000

6000

4000 f

2000 f

- LHCb 9 fb™!
L (b> { Data

- ﬂ Total fit
........ A, - pK*wr*
—_— E: — pK*mmt
........ Comb. bkg.

0 ETE e PO
54 5.6 5.8

T I T

—0
A, = pK* ' mta’

—0 __
—— A, = pKn (= mty)
—0 -1

6

m(pK mm*) [GeV/c?]
NA_g = (3.885 + 0.023))(104

22


https://www.nature.com/articles/s41586-025-09119-3
https://www.nature.com/articles/s41586-025-09119-3
https://www.nature.com/articles/s41586-025-09119-3
https://www.nature.com/articles/s41586-025-09119-3
https://www.nature.com/articles/s41586-025-09119-3
https://www.nature.com/articles/s41586-025-09119-3
https://www.nature.com/articles/s41586-025-09119-3

LHCb-PAPER-2025-016 in preparation

Measurement of A),(Z5) = pKgh™

* Four modes: * Methods such as QCD factorisation
predict large CP asymmetries for

« A) - pKdm~
e 0 > pKOK™ Observedfor D = PKT(892)7 (Acp~20-30%)
. Eg - ngK— the first time!
e E) - pKon™
« A) - pKdm~ proceeds
through A} -
pK*(892)(— Kgm™)

Upper limit set . .
o * Perturbative QCD and final-state

rescattering predict cancellation

from partial waves (Aqp ~—5 — 2%)

23
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LHCb-PAPER-2025-016 in preparation

Measurement of A (Zp) — pKg h‘

x10*
L 2 T b 3
 Measurement of branching 3 i
. . 07— § Y 4~ piir
fractions — fit to pKs h £ St
. . i O Al pKiK- 3
Invariant mass A2 (EO) - pKOm™ Z PRI
o o . b\-=b p S § art. reco. bkg. 3
S - Comb. bk 3
distributions = | Preliminay ™
Decay Yield Significance S w oo
Ay — pK{m™ 4740 = 90 - 5600 58006000 6200
A)— pKIK~ 127 + 17 81lco m(pK3x~) [MeV/c?]
E)— pK3m~ 70 £ 40 1.00 - .
=0 — pK{K~ 88 413 8.00 U oF LHOD | " 1 Daa
_ _ — Total Fi
A)— A (= pKQ)7~ 34680 & 200 - E b 90" ehmmam@;p;ﬁ(
Result [x1079] © [0 =~ pKsK~
B(AV— pKIr~)  10.62+0.21 +0.16 £ 0.98 A)(ED) - pKIK~ Z 2 A= pksa
B(A— pKOK~)  0.61 £ 0.08 £ 0.06 = 0.06 P e e
B(_0—> pKi7m™) < 2.8(3.2) at 90(95)% CL £ " Comb. bke.
B(Z0— pKIK~™) 39 +£06 +05 +04 £14 5 }
< T b, !
(stat.) £+ (syst.) + (normalization) “ P R R
5600 5800 6000 6200

m(pKJK~) [MeV/c?]
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LHCb-PAPER-2025-016 in preparation

Measurement of
0 /=0 07—
Ab(ub)_)pKSh x10° e <0

% 1F Lhe | i Daa 1 & 1F thow i Dua
% L9 fp! —— Total Fit . % 9 fp! _ Igtal Fit .
S 08f &Y 4-pksm 4 5 08 Y4, pkgar
* No significant CP 2 oef Sy S - BT | EE R
Y 06k 7 A)— pkIK- v 06k w, ég—> pKIK* ]
. < [ Prelj %unary =i 1 I [Preliffinary CJ5-raK
asymmetry in any channel :.. mmovie {5 oaf P o .
s W --- Comb. bkg. = --- Comb. bkg.
Result [%)] 2 02f St - - :
S i O ]
AP (/18—) pK(S)ﬂ'_) 3.44+1.9+0.9 0 5600 S800 6000 6200 0 5600 5800 6000 6200
ACP ( A0 D KO K_) 294+ 134+ 9 m(pKom) [MeV/c2] m(pKem*) [MeV/c?]
b S
CP (=0 0 — 717 7 T ] N7 1 7 T ]
A (“b — pKSK ) 224+ 15+ 11 LHCb ! ?Zlf;m : LHCb i ?jizlm ]
C -1 - . C = — -
“p 9 /_1%—> PKSK™ ] wop o zﬁ;_) PKSK™ ]
C . E)— pKIK~ N u — DKoK* ]
30 :_Prell A§—> pKz)JT_ B 30 :_ Ah_) PK:”+ E

EO,,—> ngrr —> pKSJt"
Part. reco. bkg. E

Comb. bkg.

e Dalitz region of AY — pKdm™
shows vanishing CP - R 1 S /
asymmetry Of A% % pK*(892)_ O:I I I56IOOI I I58I00I I I6OIOOI I I62-IOO I56I00I I I58I00I I I60I00Ill I62-00

m(pK{K™) [MeV/c?] m(pKyK*) [MeV/c?]

20 fh 20 [l

! Part. reco. bkg. 4
- Comb. bkg.

10F

Candidates / (15.6 MeV/c?)
Candidates / (15.6 MeV/c?)
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Thank you for your attention!

« LHCDb has many results on CP g 20;_ — 2024 (13.6 TeV): 9.56 b
violation with new results from 21 “amiaeran sl
11 . e 16; — 2017 (13 TeV): 1.71 b
Run 1 and Run 2 still coming out € —géggigﬁ%;zgogééq |
. . — 2= — € 1
* LHCDb provides observation of CP 3, ~&kiodis s -
violation in baryon decays for the  § &~ /
first time — new avenue to s o / /
. ICHNY R
constrain CKM N S
> of
. c = yd | | | | | |
* We are taklng our largest T 2009 2011 2013 2015 2017 2019 2021 2023 2025

datasets yet with LHCb Run 3 —
stay tuned for LHCb Run 3
results
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Year

Collecting our largest dataset yet!
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Back-up material

18.08.25 Mary Richardson-Slipper (Cambridge)

27



BY —» DFK* decay rate

dlposp(t) 1, 0 S ATt ar .o (ATt O, — ﬂ — (= _iw
+ Cy cos (Amgt) — Sysin (Amst)} , AAF —QRB(AJC) AAF _2’]?,@()\];)
_ 2 — ) Fo— )
dFB(SC;f(t) = %|Af’2 g (1+ ’/\fIZ)G_FSt [COSh (_Al;st) +A?F sinh <—Agst> / 1 + |>‘f|2 d 1+ |)\f|2
| 2Zm(\y) 2Zm(Ay)
_Cfcos(Amst)+stm(Amst)} : Sf:—2 : 5—2—2 )
1+ |)\f| 1+ |)\f|
Of — 1 + T%SK 9
AAF o _2TD5K COS(5 — (’7 — 255)) Aér . _ZTDSK COS(5 -+ (’7 — 255))
VA 2 ) f - 2 )
1+ DK 1+ DK
2rp.x sin(d — (v — 265)) —2rp.x sin(d + (7 — 205s))
Sy = 5 ., SF= 5 :
1+ DK 1+ DK
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B) - ¢¢ differential decay rate

440 (¢, Q)

6

dtd$)

hk<t) — NkG_Fst [ak COSh(

k=1

X Z ho(t) f.(2)

5 St) + Qg cos(Amgt) + Qdy sin(Amg t)

AT AT

i N; a; b; Ci d; f;
1 | Ao|? 1+ [Nol? —2| Ao cos(9) EDWE 2[ o] sin(o) 1 cos2 0 cos? O
2 Ay L+ —2|Ay| cos(¢s,) 1—|N° 2|\ | sin(es,)) sin? 0 sin” 0 (14 cos 29)
3 AL |2 14+ AL ]? 2|\, | cos(¢s 1) =k —2[\y[sin(s 1) SinZ 0, sin? B (1— cos 20)
1A (1AL sin(0 —01) — [A\y[[ ALl —| Ay sin(éy — 6L — os) sin(d) —01) + [Ay[| AL I\ cos(d) — 01 — ¢s ) R
4 | 55— : . . -2 0 0 29
2 sin(6) — 01 — ¢s| + Ds,1) | AL |sin(0) — 61 + ds,1) sin(0) — 61 — ds | + s,1) AL | cos(8) — 01 + ¢al) sin” #; sin” 0, sin
[A) 1] Aol COS((SH — (50) + |)\H||)\0|- —|)\||| COS((SH — 50 — gbs’”) COS(5H — 50) — |)\||||)\0|- —|)\||| Sin(5‘| — 50 — ¢37H> . .
’ ? cos(d) — do — @ + @) +| Ao cos(8 — 0o + ¢) sin(d) — 0o — ¢s | + ) + Aol sin(d) — o + ¢) V/2sin 260; sin 260, cos ®
| Ao||A | sin(dg — 1) — [ Aol |A L] —|Xo|sin(dg — 61 — @) sin(dg — 1) + [No||AL|: | Ao| cos(dg — 01 — @) B . . .
’ ’ sin(do — 0L — ¢+ ¢s,1) +HAL|sin(do — 01 + ¢s1) sin(dp — 01 — ¢+ ¢s,1) +[AL]cos(do — 01 + ¢s.1) V25in 201 sin 26, sin &
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L T
F (c) LHCb

so Preliminary

w 220F ‘ ‘ 7 g 200f

LHCb-PAPER-2025-026 in preparation SE” 5% Preliminary 3 " e Prehmlnarg

\4
=

Candidates
8

514613; H’ 7 51‘213: ; 100 + + # E
* : s o o T

BT - pK*" 5D fit : S B : :
O—IH_—,_ —6 5 T 0‘5 (:SHSH—HI O—i ot _‘2 (‘) 2‘¢ [rad]

. égg@ Lo Prehmlnagy §§E§ §

* Consider several resonances :: e
+ + - Y Bt = (ntr ) (K m
- () (Ksm™) ) (Ks) S E —————

p(770)° K*(892)* a1(1260) Ks

o 200—— 1 & 240
a (1 64‘) 2 180F (2) LHCb 2 220*(h) LHCb
w(782) (Km)g 1 % af Prelimin ry 3 b Prehmmary 0 Leaend
E 3 egen
a 140;— = 100f E g
f2(500) wodEE
S 100F 1 3 1of E
980 g S0E I 3 £ wf E —I_Data
f0(980) S o + S e ; ;0
S 4F = 2 00 E +’— Total fit
S E 1 8 4of t
1 3 7 O 0F, E 20 4 0 o )
0 P s 0 VV = p(170)°K*(892)" + w(782)°K*(892)" + interf.
04 1 1.1 2
m... [GeV/c?] My 1GeVICE?] VS = p(T70°(K3), + w(782)(K %), + intert.
& 200 —— T T 1 < Z‘Z‘g F ‘ TSV = 8, K*(892)" + S,K*(892)" + S,K*(892)" + interf.
= 180F (i) LHCb . . 4. (1) LHCb
> E > E V
& ‘6(’;’ 91! Prellmlnary I f‘;g; Prellmlnar§ " SS = 8,(Kor), + Sy(KS) + Sy(K Y+ intert.
S 140? = S 160 =
S 120F ERESIREN] = E aK3=a,(1260)°K{ + a,(1640)'K{ + interf.
> 100? + = 120 e
§ ig ;: + { § lgg: : " Background
:'5 F + "5 60 3
g 4of P, § 5 oF
© 20F, p T t © 5 ¥ E
o B 0: i i : 0 s , Where: S, S, S, = f (500), f (980), f 1370
m,.. [GeV/c] My, [GeV/e?]
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JHEP 2503 (2025) 139

Measurement of CP violation in B? —» DFK?

vy

e CP violation parameters are
function of CKM angles 8, and y

» Sensitivity to y 1s achieved since
interfering amplitudes have
similar magnitudes rp_x ~0(1°)

dlpyp(t) 1 2 2y, —Tst ALt AT _: ATt
5 = §\Af\ (14 |Af]7)e cosh 5 + A7 sinh 5

+ Cf cos (Amgt) — Sgsin (Amgt) } :

dTg,,(t) 1 ’ ATt ATt ’
B(fi:f< ) = §\Af\2 g (14 [As)?)e 't lcosh ( 5 ) —i—A?F sinh( 5 )
— C cos (Amgt) + Sgsin (Amyt) } :
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Measurement of CP violation in B? —» DFK?

— Fit ~+ Data
§ B LHCh
9 800 B 6fb71
~
g% 600
8 ~20k events

e+ DKt Nt DYKC
& o04b, T T
< + LHCb
r 6 1
0.2 +
0.0 *K S —
—0.2} 7ﬁ,»:i%
70.4 T T T T
0.0 0.1 0.2 0.3

t modulo 2w/ Am, [ps]
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Cy= 0.791£0.061 £0.022, e Unblnned maximum

AP = —0.051 +0.134 +0.058 ,
AR = —0.303 £ 0.125 £ 0.055 ,

Sy =—0.571+£0.084 £ 0.023 ,
S5 = —0.503 +0.084 & 0.025 ,

L e ST B

— L : : i
(_I) - | LHCDb |
0.6 b ey
0465 3% | B
02F :

- 95.4% |

0 T T T I T T ] T O T I R |
40 60 80 100 120 140

o]
v ]
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likelihood fit to signal-
welghted decay time
distribution

e 8.60 from CP symmetry

e Combination with Run
1 and taking S, from
LHCDb BSQ - J /Yo

Y= (811_%%)0 )
0 = (347.6 + 6.3)0 :

_ +0.034
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