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Discoveries of P & CP violation
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P violation
1956, Wu e al.
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CP violation in K° mixing
1964, Cronin, Fitch et al.
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Time-dependent CP
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Time-dependent CP
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CKM mechanism

Lsv = Lo, W,9) + Lu(p) + Ly, 9)
N —— _ ——— —_———
kinetic Higgs potential Yukawa IA
energy + — spontaneous —  fermion
gauge |IA symmetry masses
breaking

EWSB & diagonalisation of Yukawa mass matrix = CKM quark mixing matrix

9 = — _
Ly = _Z(ULY“%JrVCKMDL + D y*W, VC-‘l-KMUL)

7
2
(d' (d -7 I 4P(r {h)
2
S' =Vl S Ve = -1 1—'4 Al
\b' \b AI3(1—r—@ ~ Al 1
L.Wolfenstein PRL 51 (1983) 1945

Four parameters (A4, 4, p,n) to be measured in data.
n #0 = source of CP violation (CPV) in quark sector.



Unitarity of CKM matrix
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B decays plays huge roles in measurements of sides (rates,
Bj mixing) and angles (CP asymmetries)
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Over-constraining CKM matrix

Measurements from tree-level processes
provide the SM benchmark
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U Measurements from loop processes
provide sensitivity to NP

» BinB° - J/YK{

» Mixing parameters Am,; and Amg
» CPV in kaon mixing
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Great successes

BTN o s e Pt L I e

15 771 I s, | /]
B luded area has CL > 0.85 | k-
BEE rea has : %%'
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B =ty \ An‘ld

o BaBar and Belle validated the CKM
mechanism in the first decade of 21 century

o LHCb has taken over the baton to further

test it and improve the parameter precision

sol.w/cos2Bp<0
(excl. at CL > 0.95) —
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Open questions In flavour

Leptons
b | A | A Vg Vis w CKM prediction
- = ng —Npg _
Quarks VCd VCS VCb ‘ n ~ 1 O 20
, ” o Y

:,Z;;n ":"’“ Vid va th

strange
95

Cosmological observation
np —Np _
—) ~ 10710
n,

o What is the dynamic origin of the patterns of quark mass and flavour mixing?
o Is there any source of CP violation beyond the Yukawa couplings?

= New physics beyond the SM is expected at very high energy scale



Time-dependent CP violation
& detection



Neutral B mixing and CPV

o Neutral B mesons: B® = (bd) B° = (bd) B?=(bs) BY = (b3

o B) — By (q = d, s) oscillation

O W) @ iee(  B=pIB)+alB)
O ~ é 3 _ Bu=plBg) —alBg)

u,c, u,c, w
S '—)— S ] } > } b
\\// uot - Am, =my—m;, Al, =1; — T
q H L q L H

w

o CPV in interference of Bg decay to CP eigenstate with and w/o mixing

I'B'> f,)#IT(B" > f,)
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Measuring TD-CPV

[(B2(t) = fep) —T(B2(®) - fep) B Ccos(Amgt) + Ssin(Am,t)

= =1
P(By©® = for) +T(BIO = for) " cosn 2ot 4 g, ginn ALt

Acp(t) =

S # 0: mixing induced CPV

C # 0: direct CPV in decay
ng: CP eigen-value

o Requirements
> ldentify the initial flavour B or B
» Reconstruct the proper decay time t

> |If the final state is a mixture of CP-even and CP-odd states, such as
BY - J/W¢ and BY - ¢¢, perform angular analysis
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Experimental effects

Amg =17.7 ps!

: 50 f L] .
Te =200 Q Times resolution o,
w=0.2
e(t) =1/(1 + exp(—2t)) _(Amay)?

S —-e 2 S= DiimeS

Diime ~0.7 for Amg = 17.7 ps~1 with o, = 50 fs
~0.7 for Amg = 0.5 ps~! with o, = 1.5 ps

O Wrong tag probability
S - S

_ O Decay-time dependent efficiency e(t)
decay time |:|:-:s} P(t) - e(t) P(t)

Obtain info on g4, @ and €(t) from data using control channels
12



Ongoing beauty experiments

Flavour experiment at LHC

All b and ¢ hadron species
Excellent vertexing, tracking, PID
9fb~t @ 7, 8, 13 TeV

D

o

Belle I

KL and muon detector:
Resistive Plate Counter (barrel)

=Séintillator + WLSF + MPPC (end-caps)
A—

EM Calorimeter: / e
Csl(T1), waveform sampling |
Pure Csl + waveform sa ,l
- ¥ icle Identification
e ' of-Propagation counter (barrel)
electron (7GeV) ——

~— / . focusing Aerogel RICH (fwd)
Beryllium beam pipe M’f = /(/ e " &
2cm diameter y ///\ l

Vertex Detector
2 layers DEPFET +4 1|

3
SSD S

~

S /  : positron (4GeV)
Central Drift Chagber\ :
all cells, o} ,

He(50%):C2Hs(50%), Sm
lever arm, fast electronics

SuperB factory at SuperKeKB
Low background e*e~ collision
B° B*

3621 @ Y(4S)
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LHCDb data taking in Run 1&2

Run 1: 3 fb1 Run 2: 6 fb1

2018 (6.5 TeV): 2.19 /b
2017 (6.5+42.51 TeV): 1.71 b + 0.10 /b
2016 (6.5 TeV): 1.67 /b
2015 (6.5 TeV): 0.33 /b
* 2012 (4.0 TeV): 2.08 /b
2011 (3.5 TeV): 1.11 /b
2010 (3.5 TeV): 0.04 /b

I+LII.|+II.|_|.|IIII|IIII|IIII|III|

Integrated Recorded Luminosity (1/fb)

2010 2011 2012 2013 2014 2015 2016 2017 2018

ZAIRILHCOYBEE R XS EE T 201 7FRISREERILY
bR S RYEESRIFI R 2Ry 5 o] FEREHT 7 S .

o
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The LHCDb approach

SS Pion

, « Large boost from pp colision
Wi | e pr= 10, L= L em

SS Pion BDT

:0’ ' @  Silicon vertex system

i B - <

—*QT el e « Flavour tagging: info from other B
c—s ""’.OSK.NNet . .

: 5 S & fragmentation patrticles

OS\/ertexCharge\“ 0S Muon Etag(l _ Zw)z) ~ 5%
0S Charm OS Electron

B - D;n* Nature Physics 18 (2022) 1-5 BY) - D™~ utvy EPJC 76 (2016) 412
3 305 LHCh
= i
= i
_{-}q__ {-r].} rroglsg (0= A <025 __
¢ ] : 10 t[ps]

Amg = 17.7656 + 0.0057 ps~1 Amgy = 0.5050 + 0.0021 + 0.0010 ps~?
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D

5 The Belle Il approach

g e s « Asymmetric e*e™ collision
iy . B Recon-
o= By = 0.28, Az ~ 200 pm

|
; ] i) » Silicon vertex detector
A | e e g ~ 1.5 ps
st= sz c « Flavour tagglzng: mfoofrom other B
B = B;,, (flavor eigenstates) =+ mixing analyses Etag (1 B 2(1)) ) ~ 40 /O
B, = B, (CP eigenstates) # CPanalysis
Bg —» D)~ mt PRD 107 (2023) L091102 new!
300 Belle IT 4 BB
_ aspof /Ldr=190 17! i BB+ BB
o Amg = 0.516 + 0.008 + 0.005 ps~1!
Tgo = 1.499 +0.013 + 0.005 ps

Belle: Amy = 0.509 + 0.004 + 0.005 ps~1

Asymmetry

05 4

8.0 -60 40 -20 0.0 2.0 4.0 6.0 8.0
Aty [ps]




B’ CP violating phase 2

17



B° mixing phase ¢, = 2B°" & tactory flagship

1981: 1. I. Bigi & A. Santa pointed out the expectation of large CP violation in

B° - J /YK decay

Golden mode B? - J/yK?

o
Aoy

A\

i \

\

Acp(t) = —sin2f sin(Adm t)

1987: P. Oddone proposed construction of asymmetric B factories
1999: BABAR and BELLE started running

18



History

First measurements confirmed CKM prediction

OV R : () (0)Ks (=—1)
- BABAR ’ f

05 1F
I I 5 _+_

Babar, PRL 87 (2001) 091801 Belle, PRL 87 (2001) 091802 (
p
Status before 2023
= Ve \\ ‘D AN
Belle: sin28 = 0.67 + 0.02 + 0.01 EHEIEB - J /YK b - ccs WizHL S
PRL 108 (2012) 171802 , T ] M s
‘ LHCD 1 B°—s Jji (ete) KO

— L3 B> Jp(utp~)K?
0.2 | &3 Combination

BaBar: sin2f = 0.69 + 0.03 + 0.01

iw L
2 L
é 0.2 ——
E% [ + - LHCb _' -------------------------- .
PRD 79 (2009) 072009 < Of [ - N, bl
: gﬂfu.z _ BY s 7 KO _
LHCb Run 1: sin2f = 0.760 + 0.034 2 | B IvEs ] w2l - |
JHEP 11 (2017) 170 0 10 1o 05 06 07 08 09 1

— Recent update using Run2 data follows



Belle IT

Candidates / (0.5 ps)

Asymmetry

200

150 |

First Belle Il result of sin2pf

BY - J/¢K?

' Belle II (Preliminary)
- [Ldr=190 fb~!

200M BB

At [ps]

Candidates / (0.5 ps)

Asymmetry

arXiv:2302.12898

B* - J/Y K™ for test of method

600

200 |

400 |

wnho

| Belle II (Preliminary)
" [Ldr=190 fb~!

At [ps]

sin2 = 0.720 + 0.062 + 0.016, C = 0.094 + 0.044 915

Belle: sin2fB = 0.67 + 0.02 + 0.01 (772M BB)

new!
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AP(t) + T

o 0-]-‘5_""I""I""I""I""I""IIIII

1.00 g
G* L @ B’ — J(— pup) K8 -
0.75 0.10 F ® B v(2S)K 3
L ® B'" > Ji(— “‘-")Ksl-," ]
0.0} 0.05 F :
0.25F L ]
} 0.00 -
0.00
—0.05 -
—0.25 " ]
—0.10 F s
~0F LHCD preliminary s ]
—0.15 ]
—0.75F , ; _ — - 1
' B“_"tﬁf’(_* EE)I‘LE(_} ok ) 1 [ contours . v CL
— L " i I L M I PR SR R R S S S L " 1 L M 1 i L 1 L i —0_2 C E— l EEE— I EE— I — I EEE— I E— I S
100y 2 1 G g 10 12 14 050 055 060 065 070 07 080 085
t [ps] S‘;{: K}

Study of B® - J /(- u)KQ, B® - J /(- ee)K?, B® - ¢ (25)K? using Run2 data

Run2: sin2f =0.716 + 0.013 £ 0.008, € =0.012 +0.012 £+ 0.003
Runl: sin2f = 0.760 1+ 0.034

Runl+Run2: sin2f =0.72441+0.014

new!
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New world average of sin2f

[ ] L ]
Sln(2 B) E Sln(2¢1) Summe( 2023 DMU’) 0.06 1 T I T 1 1 1 I 1 1 1 1 I T T T T I T T 1 1 I 1 1 1 T I T T T
‘ , ) PRELIMINARY = ! HFLAV 2015 (Belle + BaBar) |
BaBar Jhy K 0.657 +0.036 + 0.012 D _ ® HFLAV 2021 -
PRD 79 (2009) 072009 ——t j 0.04 ® LuC
' . — b Run 2 .
BaBar JAy K ) ) 0.694 + 0.061 + 4.031 _ HFLAV 2023 (preliminary) -
PRD 79 (2009] 072009 : ; i I Y |
BaBar y(2S) Kq . 0.897 +0.100 + 0,036 X -
PRD 79 (2009) 072009 a ) 0.02 ]
Belle Jiy K 0.670 +0.029 + 0.013 s .
PRL 108 (2012) 171802 —— : ! _
Belle JAy K 0.642 +0.047 + 4.021 - -
PRL 108 (2012) 171802 " * ; 0.00 ]
Belle y(2S) Kg . ) 0.718 + 0.090 + 0.031 - .
PRD 77 (2008) 091103(R) ’ : - e
LHCb Run 1 J/y Kg N 0.750 + 0.040 - N
JHEP 11 (2017) 170 8 : —0.02 —
LHCb Run 1 y(2S) K , 0.840+0,100 + Q.010 B 7
IHFP 11 (2017} 170 ol . \ B 1
LHCb Run 2 JAy K 0.720+0.014 £ 0.007 i 7
’ e S 4 Bt : I —0.04 F _
LHCb Run 2 y(2S) Kq ’ 0.647 +0.053 + 0.018 i T
LHCb-PAPER-2023-013 " : : | contours hold 39%, 87% CL ]
0 e
0.4 0.5 0.6 0.7 0.8 0.9 1

Sng

e LHCb has achieved the most precise single measurement,
improving WA by 35%

e Consistent with SM prediction: sin28 = 0.731*3-072 (CKMFitter)



ésin(2pB) [rad]

0.020

0.015|- . .
HFLAV 2023 World Average (preliminary) (35%) - |
0.010} § .

: EHEE’ Run 4 Belle Il (50 ab~").
0.005¢ “~-.__LHCb Run®6 * ]
0.000} S

100 10 102 103 10

Projection for sin2p

0.035

0 030

1 TTIIWIT' I L I T T T TTT L

0.025}

BaBar 1

LHCb Run 1 * |
° - UT fitter based on SM ]

L Belle ]

LHCb\ 15-18 (preliminary)

LHCb L fb~
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BY CP violating phase ¢,

Im

* * *
VoYub* % Vs * YaVug=0

(p,M)

P
YIdvud

Va Yo
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B? mixing phase ¢,

O ¢,: sensitive probe of NP in mixing

b \)

S b
b5 = p$M + AP

SM ~ —28, = —0.037 + 0.001 rad (UTFit)
o Golden mode: B? - J/YWK*K~

Acp(t) x ngsing sin(Amgt)

CP eigenvalue of final state n, = (-1t

Angular analysis to separate CP even
and odd states

LHCDb flagship!

o Major players: LHCb, ATLAS, CMS

DO 8 fb-1 HFLAV

2021
68% CL contours
(Alog £ =1.15)

CMS 116.1 fb~?

LHCb 4.9 fb~1

0.5 0.3 0.1 0.1 0.3
£ rad]

Previous LHC analysis of BY - J/WK*K~
used Runl+2015+2016 data

JIWKK — _0.081 4 0.032 rad EPJC 79 (2019) 706
— New result using also 2017+2018 data

25



LHCD

g AR .
= LHCb preliminary ¢ Data 3
§ 10° Run2,6 fb'! — Total fit .
'\ . — — Signal E
< o 350K signals - Background |
L . R B"—J/y K'K]
3 ]
S
£
<
Q

I

10° ;i‘ "_‘ /s AN E
i A N ]
- A NG 1
L u Ll . L L | | L L P |
5200 5300 5400 5500

m(J/y K*K™) [MeV/c?]

o [T T T T T T T T T T T T T T T T T T T T T T[T T T
a10’e
s F LHCDb preliminary
o 10
g8 BT
|
T 10t
3 F
S E e
10 -
= CP-even I
10! ; CP‘Od d ‘\\‘\- :'\ .
F S-waves N
100 L T N T N N N Y Y A A N B S
2 4 6 8 10 12 14
Decay time [ps]
E; f (I E
S 9000 . -
s F LHCb preliminary 7
g 75001 .
8 C ]
8 so00k .
Q
4500 .
3000 E E
T T
O;Tiﬁﬁﬁjl|I||||I||||I||1|I1|11|1|1;TTTP:
075 —050 025 000 025 050 075
cos B

Run2 BY - J/y¢ analysis

—
o
=1
=1

1000

8001

Candidates / 0.02

6001

4001

2001

= ~3 o
=] v =3
=] =] =1
=] =] =1

Candidates / (0.06 rad)

3000

1500

0

LHCDb-paper-2023-016

= I I I A =
07 —
- LHCD preliminary A
o ]
of E
of E
of .
GBI e
-0.75 —-050 -0.25 0.00 0.25 0.50 0.75
cos Bk
L I e I e e I ) B
C LHCb preliminary
T T T T T T Y N 0 B A B BB
-3 -2 -1 0 1 2 3
$h [rad]

new!

26



GEES LHCb Run2 result of ¢pg  Licopaperzozsors  new!
. — No sign of CP violation
g - LHCb Run 2,6 fb!
l ) Run2: ¢//Y* = _0.039 + 0.022 + 0.006 rad
=
: L | 4 e ! 1= Runl: ¢J/¥** = —0.058 + 0.049 + 0.006 rad
g T Runl + Run2: ¢//¥** = —0.044 + 0.020 rad
—-0.02— —
- Parameters Values (stat. unc. only)
L T T 62 [rad] —~0.034 £ 0.023
(t-0.3 ps) modulo (2/Am,) ¢SII _ ¢2 [rad] —0.002 = 0.021
s — @2 [rad] ~0.001 % 505
6s° — 62 [rad] 0.022* 9%
. . . 0 + U.UZ5
No sign of polarization dependence Al 0.969 204
IAT/A9] 0.982 +9-953
AL/ 1107 T o0e
AS/X0) 1121+ 3%
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New world average of ¢,

0.13

=
=
=

Argés[ps—ll
o
3

0.07

SM no penguins

& LHCb 9 fb~!

DO 8 fb_l prelimina
68% CL contours
(Alog £ =1.15)

CMS 116.1 fb™?

CDF 9.6 fb™!

0.5 -0.3

0.1
¢ps[rad]

0.1 0.3

o qbﬁ”MK = —0.050 £ 0.017 rad — improved by 23%
® $%° = —0.039 + 0.016 rad — improved by 15%

e Consistent with the prediction of Global fits assuming SM:3

qbgKMﬁtter ~ (_00368t

0.0006
0.0009

) rad, ¢V Thtter — —0.0370 £ 0.0010 rad
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Projection for ¢

E B I | L | | | T rrr I I I L 1 I I Tl I_
£ .05l LHCb Run 1 CMS 17-18 __
v | ° -
X '
= i \ |
= w B i -
© i \ ATLAS 15-17 i
“C 0.04} 1 * -
0.03 '1‘ -
- LHCb1"1,..JfL|JKK 15-18 (preliminary) i
i .. HFLAV 2021 World Average
0.02f——------------ A -
I HFLAV, 2023 World Average (preliminary) (15%) _ 1
0.01 __ \\\.El:{Cb Run 4 __
» ‘L]:I‘GDNRUH 6 CMS Fi:m 6 .
i . H |
- CKM fitter based on SM ATLAS Run 6
O-OO [ 1 | 1 Ll 1 11 | | | 1 L1 1 11 I 1 | | Ll 111 | [l L | - IT
100 101 102 108

104
L b~
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New CPV result in B - ¢p¢p  .xvzs0s06108  new

Penguin-mediated b — sss decay

Sensitive to NP in mixing and penguin diagrams
Tiny CPV expected in SM: ¢$55 = 0.00 + 0.02 rad
Time-dependent angular analysis as for BY - J /¢

Previous Run1+2015+2016: ¢$% = —0.073 + 0.115 + 0.027 rad JHEP 12 (2019) 155

Adding 2016+2018 Runl1+Run2: ¢5*5 = —0.074 + 0.069 rad

.
Run 1 +Run 2, 9 fb’ LHCb |
Run 2, 6 b ——— SM prediction d
4 No sign of CP violation
Run 1,3 fb! —
2011, 1 b
TR A S T T S S L . .
- = - 0 ! (t-1,) modulo 27/ Am,) [ps] 30

¢::” [rad]



CKM angle y

(pM)

(1,0)
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Events / ( 10 MeV/c?)

Y measurement methods

OO0 Measure y through b - uandb — ¢ O Can use many B decay
Interference in B - Dh decays, modes
which leads to direct CP violation. > BY > Dh* Bt - D*h*,BT -

DK** Bt - Dhtn*n~
» B0 5> DK*0 B0 - ptpt
> Bf > DfK* B} > DfK*n*n~

b o u b

| :
D Amplitude ratio ’...V

(

O And many D° decay modes
> 2-body: D° - K*n~, D% - h*th~
S > 3-body: D° - KQhth~
LHCh > 4-body: D° » K~ntn—nt, D% -
K K*tn—n?

100 —+

B*-[K K"

N(B:)—N(B*) A, = 1 2r,(2F, —l)sin((ﬁﬂ
I ‘ N(B )+N(B+) ch+

" L +
5400 5500
m(DK*) [MeV/c?|

..........................................................

SI0 5200 5300 5400 5500 5100 5200 5300
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Previous status

o B factories each: o, ~ 15°

BaBar: y = (70 + 18)° PRD 87 (2015) 052 015
BELLE:y = (73%1%)° arXiv: 1301.2033

LHCb -

1I-CL

o LHCb previous combination of many decay :
modes: g, = 4° 04

LHCb: y = (65.4138 ) JHEP 12 (2021) 141

N . 50 60 70 80 90
An updated combination recently performed to include ¥ [°]

several new measurements
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LHCD

New y results with B - Dh decays

o yin BT > D[KTmntmntnT|ht  aiv:220903692

FBZI:—:'D[K:FTT:E?TZI:?T:F]K:E X ?"?{3?1. + (?,,g)z + QTKgﬁTgRKgﬁ COS((sg + (S-Kgﬂ- + "}”)

2 K\2 K (K

» Decay rates measured in bins of K3 phase space

» Bin-by-bin strong-phase difference dx5, and coherence factor Ry4, are measured
by CLEO-c and BESIII in quantum-correlated DD decays

Y = (54-. 8t§g tgg :6};)0” Uncertainty of external inputs dominates!

oyinBt- D[hJ—rh@ﬂ:O]hJ—r JHEP 07 (2022) 099 _*
» Evidence for CPV in B — [nr*K*n%] K* 3

v = (561%5)°

o yin Bt - D[KTK mntn |h*

Y = (116f}Z)° arXiv:2301.10328 hew!
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LHCD

New y combination

LHCb-CONF-2022-002 hew!

Determine y from CP violation measurements in B - Dh
« Many B and D decay modes
« D decay amplitudes and strong phases from CLEO-c and BESIII

Bt 5 prg®=
BY - DK*°

B? — D¥r*

B — DFK*(mm)
D — Kt~
D— K'n™

D — hth—a

D — atn ntn—
D — Ktn—n°

D — K*nFate~
D — K{K*r™
D — KIK*r™

1

SR Y R
¢ 50 - /. LHCb-
— 0.8 Octaber 3033
0.6 .
0.4 .
0.2 .

LHCb: y = (63.8%35)°
CKMFitter prediction: y = (65.5%33)°

60

70

80

90
v [°]

N

= 100EF

90
80
70
60
50

40t
% o
L > Q\’% Q

Vv

~ 110

LHCDb

Preliminary

IIllIIIIllIIIIIllIII

T ®
I
'
1}
'
L}
——
H
L}
L
'
1}
L}
'
.
L}
i
'
H —
:
H
\ ———
.
'
L
H
L}
'
:
-!—.—.
L}
:
L
H

ﬁ

vy v

NS 9 N N A
DT AT AT AT AT TP

10% improvement
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D

U Y measurement at Belle Il

Belle I

Model-independent analysis of B* - D|K¢h*h™|h*
 Data from Belle (711 fb~1) and Belle 1l (128 fb~1)
 Bin-by-bin D° strong-phase parameter c¢; and s; from CLEO-c and BESIII

N;(B%) = KB [F‘ i+ (le + y2| VF; + 26/ F;F (v, c; — vy, .5’;.;)] : Ty = rgocos(Sgo £7),
N;(BY) = hB° {Fz + (2% +y* ) F 26/ FF (2 c; +y si)] , Yy = rposin(dgo £ ).
Y = ¢3 = (78.4 + 11.4(stat) + 0.5(syst) + 1.0 (ext))° JHEP 02 (2022) 063
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BESIT D° parameters from BESIII

Used for D parameters To be used

mode Para. Ref. egral luminosity of BEPCTI every operation year

D° -» Kdmtm™ Strong phase
D® - KQK*TK~ Strong phase
D° > K*tm~ Strong phase

D° - K~mwtm*tm~  Strong phase
D° - K*K~mn*tm~  Strong phase
D° > K*K-m*tm~  CP-even fraction

D° > wtn—mwtm~  CP-even fraction

PRD 101 (2020) 112002
PRD 102 (2020) 052008

EPJC 82 (2022) 1009
arxiv:2103.05988

arXiv:2212.06489
arXiv:2305.03975

arXiv:2208.10098 2000 2011 2012 2013 2004 2015 20016 2017 201§ 2019 2020 2021 2022 2023

> Current BESIII measurements of D° strong-phase parameters
used 3 fb~! of Y(3770) —» DD data

> BESIII will accumulate 20 fb~! of ¥(3770) —» DD data this year

> Significant improvements in D° decay parameters are expected
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Summary

0 LHCDb has achieved unprecedented
precision in study of beauty CP violation,
pushing flavour physics into a new era

a Belle Il is ramping up and producing
Interesting physics results
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