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CKM unitarity
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2022
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~  excluded area nas CL > 0.95 : ?’% -
} 5 |
: % :
or % omeAm, & Am,
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- sin2f -
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-0.5 [ i
- £ |

-1.0 Y K
B ‘ fitter sol. w/cos 2B <0
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The only phase parameter in the SM
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LHCb, see Shunan Zhang’s talk

reached < 4°, got closer to indirect determination yi,q = (65.5%57)°
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:\'84 L SM (Lattice)
3 sk -
N 6:+¢,___~\ Wy p(@S) :
[ 't L
1 :/i‘“' ' B e ——
=g ) L e
f '1\+-—§'—- R ]
O 2_ ) =]
&y “F S~ o _--7 PRL127(2021)151801:
m Ol' e T 0 W 0
o 0 5 10 15

F I N T
¥ LHCb Run 1 + 2016
m SM from DHMV i
0.5 —
o :
OfF———— :
y; ) -
LT :
I
P | -
SR , Ral :
_1-_ \\ ‘l‘ _-
i T L | ! ] | L L L

0 5 10 15

g2 [GeV?/ ¢4

» Anomalies in partial distributions, angular distributions

 Theoretical precisions required to be improved

» Form factors and long-distance contributions

13

LHCDb, see Jibo He’s talk
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A'xz — 1.0 contours

4 IIFLAV SM Prediction  Jtie 1712 2017) 060

PRD 95 (2017) 115008

R(D)=0358+0.025 =0.012

m BaBarl?2

- Bellel5

_ [1ICh1g 0.7 =====oo

B [ ] - Av = ’

- l LHCbH22
N |

- 4-‘*1351;_19_ —= g

: }30“'&‘. 1 ? PRD 94 (2016) 054008 \\Qlld ]\Vel‘age

R(D) = 0.298 + 0.004 im“ ;"* ':-":}‘fl' 5‘”‘: . R{D¥) —(().285 +0.010 £ 0.008
- RT. 123 {2019) 00181 —_N"
R(D*)=0.254 = 0.005 1y 20 aoan =4 p=-0.29

P(y%) — 32%

PRI 105 {2022) 034503

0.2

0.3 0.4 0.5
R(D)

R(D™): 36 = 20
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- : BaBar
: 0.1 < g2 <8.12GeV?/c*

, . Belle

10<g><60GeV*c?

LHCb 3 fb’!

1.0 < g% < 6.0 GeV/ ¢

LHCb 5 b

1.1 < g2 <6.0GeV*c?

O LHCb 9 fb!
NP18(2022)2771f , |, “eryeecen

|
05 1 15
RK

1 ] ) ‘ I ] 1 I I I I I

! R, Belle
1.1 < g2 < 6.0 GeV*/c*

R, Belle
0.045 < g2 < 1.1 GeV¥ct

R ” Belle
1.0 < g* <60 GeV7c?

R,. LHCb9 b
0.045 < g% < 6.0 GeV7/ ¢!

R,,LHCb 9 fb"
LL<q*<60 GeV¥ ¢t

ettt Tttt - - - o-

] 1 1 |

-
r—

2 3

R k-:")

[PRL 128 (2022) 191802]

LHCDb, see Jibo He’s talk
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hRit. AomMD KD

The Framework

data

MC sample |

config.yml

Configuration file

users only need to

take care of the

input files

Automatic
generations of
e mmmmmmmmmmmm oo, (ifferent Kinds of
. General Decay Description. . fitting outputs
Decay, Particle General Helicity Angle Process Results
i | 4-momenta
DecayChain structure l | plots
o - angle o
: | it fractions
| DecayGroup . )
| alignment :
| Helicity Amplitude Rule /| error matrices
fit parameters )
| | | partial wave
amplitude model distributions
: fit
| Likelihood model, | foyme
 Fast Evaluation Expression transformation | —

—————————————————————————————————————————————————————————————————————————————————

Can be a black box for beginners

16

TensorFlow

 Fast
*General
-Easy to use

*Open access and
well supported

See Yi Jiang’s talk



wRit. Ao

[arXiv:2208.03262, accepted by PRD]

Amplitude analysis of 4. *—pK 7"

+ 2016 data, £ = 0.5fb~1; ~400k

Resonance  J"  Mass (MeV) Width ( MeV)
A(1405) 1/2~ 1406.1 50.5
1(1520) 3/2° 1516 — 1523 10— 20
1(16/10) ] j2* 1610 270
1(1670) 1 /2= 1670 a0
A(1690) 3/2= 1630 70
A(2000) 1/2= 1900 = 2100 20 — 400
A(1232)*+ 3/2° 1232 117
A1600V Y 3/2° 1640 300
AN1T00)**  3/2- 1670 350
K3(T00) 0 824 478
KE(802) 1~ 895.5 7.3
K, (1430 o+ 1375 150

« All parameters of amplitude model reported — —:=
* Mass and width of A(2000) determined
m = 1988 + 2 + 21 MeV

Concdues (063 GeV )

anddas/ 0.2

Comdhdatzy 0063

v - » -
<t
=

ik dates 9003

signals;

helicity-based Am.An.

19

A

v

hY

T4\ A2000)

Laldd aden | T

Cand iy (008 GAY)
Cand iy (Os Gev)

P

S * - § = *

CADEDS | A1 I41H18 2 E
e’

LHCh

'M | e ~§;.
e ee— e ] ———
"_,- -] = 2 b | J 3 1 1 )
o Go) *p) r
— s A& -
- KMy

[' = 179 £4 £ 16 MeV

~

A from b-hadron decays

Prompt w K,

pp interaction

vartex

Canlickstes [ (2 MeV)

1

i J

e/

r
A: rhec ay _— K-
ve lex =
, 2 “zg®
. T — (tag
b-decay vortex
’ (' Y A v \J l L
Fu'l i LH( ",
Snal 1.71b
Backgreund

\--30% uscd

\

M~

5

Decay orientation angles
In the lab system

235

mip X ) [GeV)

LHCDb, see Liang Sun’s talk

17

[

1000

Z\3
731

ys

\

PWA for A} - An*n®

arXiv 2209.08464 (JHEP accepted).

—— Data

— Toltal it

NR, (7"2")A

[ Background

Events / (0.033 GeV/¢?)

1.6

8 2

M,_. (GeVic)

Events / (0,033 GeV/c?)

2
-
S
ot — a"S(1385)° I t
L o e ]
> AZ(1750)° i
:?’ 500 o T(1385 1
- - — X670 L
= T (1750f .
0 _.nigzts - i
04 0.8 1 1.2
M . . (GeVie?)
Process
Ap(TT0)F
$(1385) "
£(1385)%x%
S(1670) ="
$(1670)%x !
2(1750) 7"
2(1750)%% !
.'\ + J\rRl

Magnitude
1.0 (fixed)
0.43 £ (.06
0.37 £ 0.07
0.31 =0.08
0.41 +0.07
1.75 £ (.21
1.83 £ 0.21
4.05 = 0.47

Phase & (rad)
0.0 (fixed)
—0.23 £ D.18
2.84 1L 0.23
—0.77 £ 0.23
T7+0.20
~1.73 £ 0.11
1.31 £0.11
2,16 =0.13

FF (%)
a7.2+ 4.2
T.18 £+ (.60
T.92 £ 0.72
2.90 £+ 0.63
2.65 £+ 0.58
16.6 £ 2.2
17.5£23
207+ 4.5

Significance
3690
1480
16.00

5.le
D.20
10.1o
10,20
10,50

* About 10K events survived which purity is larger than 80%.

18 2
M, (GeVicd)

14 16

BESIII, see Pei-Rong Li’s talk




Candidates / (0.014 GeV)
= 2 z

()
-

i€, Aomils

T arXivi2216.02716 T

e—

TR Y T Y,

M(D; x*) (GeV)

T..(2900)"**in B = DDz by LHCb,

see Yi-Ming Li’s talk

18

0w}

Phys. Rev Lett. 129, 182001 (2022)

(@) KK (892
KK (892) *
KK (1410) *

Events / (20 MeV/c?)

1 1. T 14 16 18
(GeV/cz)

KK+

a,(1817)in D, - KK by BESIII,

see Yu Lu’s talk




hRit. AomMD KD

T 4s5F = 06
e - >
% 40 F S
- = 0.4
O - =
— 35k =
) 305 = 0.2
e E EOHE TV T
= B 25 - O 0
20 =
15 0.2
10 E 0.4
5E
0 O A | 0.6

5 10 15
Phys. Rev. Lett. 112 (2014) 011801 m2.__ .. [GeV¥/e!]

-

*Regional CPV in multi-body decays

19

b o
) N

mz(ﬂ:*n')high [GeV?%/ ¢4

-

See Jie-Sheng Yu’s talk
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hRit. AomMD KD

- [T mmn g kinematics
N.i 25 LHChb (a) — 06% /O_‘,,(P=27r—(¢a+¢b)
% - 59fb—l - ' (\\ n !
O 20F " =04 | "l
I ‘ 1 02 | "
~= 15 - -
Iﬁ - - 0
B 0F 4 -02
I 104
S E
- -6
ok, . . e, o8
0% 5 10 gt |
p(770) mim'n’)  [GeV/c] 2 Dim Phase Space
4cos G,
Y
Y I
2 | |
/|«4| dp o Y Tj(si2,34)Pj(co,) Pi(co,) : '
. I
J —1 0 T con 0,
- :
*CP violation from interference between resonances : |
EEEEs PR

* [t can be measured by the angular correlations
See Zhen-Hua Zhang’s talk

20



hRit. AomMD KD

« Strong phase dependence: sin d, vs COS J,

|sind| |cosd |
- Complementary observables to search for baryon CPV \/\/W
T_Odd . 0.6} 1/ ‘\‘ 'I' ‘\\ ,/ ‘\\ l/ \\\
Aqp " & SIN ¢ COS O
T—even : : 2 /'l ‘\ /'I \\ /'I \\ /" ‘\\
a,-p " & SIN¢ SN O ; YR Y
i * o
dcq des d X \/3 Im (,H-H, %H 1,—1 T /H+1,+§’H 1, %) Sin 2¢
22
5152 ¥ *
| \/gRe (H|1:|i§5%_17_% +H|1,|%H_1,_% COSQ%O
481C182C2 . ) ,
451C189Co
| l\;éQ QRG (H|1,|3Hg7+%+7{0, %Hi ’_g) COS ¢

See Qin Qin’s and Jian-Peng Wang’s talks
21



hRit. AomMD KD

T-odd correlation induced CP asymmetry

* T-odd correlation O_ induced CPV have cosine dependence on strong phases

Ig_=-01,

if it satisfies two conditions: (i) for the final-state basis {|y,), n =1,2,...}, there is a
unitary transformation U, s.t. UT |y,) = e |y, ); @ UQ_U" = Q_.

AY- = =
Loy +(0) )

©)-(0)

Proof:

(fIQ-If) = (ilS"Q-S

— Z<'¢i|ST

*
— E AL A,
m.n

i)

("!Dm|Q— W/'n} :

S1O-11) 3 Im(AZA,)

22

<Q/)TNIQ—‘¢'{L> ( ’H’L-|TTT Q—lwn)*

U [TTQ_T |thn)”

b |TTUTU Q_ UTU T |tpy)*
TU Q_UT )

Q- |¥n)”

'
f
J
y
/

£

3\‘

<
(
<
(

r
r

.
3

A% x sin 6,c0s &,

See Qin Qin’s and Jian-Peng Wang’s talks



hRit. AomMD KD

TIME-REVERSAL ASYMMETRIES

IN ANGULAR DISTRIBUTIONS
Ab — A(—) pn_){”{’_

3

3272

D(q°, Q) ( {f\'l sin® 0 + Ka cos? 0 + Ky cos 0, ) + ( Kysin? 0 + K5 cos? ) + Kgcos ﬂ;) cos ), +

R.Aaij et al. [LHCb)],
JHEP 09, 146(2018).

(K7sinb;cosl; + Kgsindy)sin by, cos (op + &) 1| Kasindycosty + Kygsindy) sin O, sin (o, + o) |

ﬁ\'n sin® @ + Ko cos® 8y + K4 cos 9;) cos @ (Ku sin 8; + Kig cos® & + K6 cos ) cos @, cos 04 \

T-ODD OBSERVABLES

(Kyzsinfycos @l + Kygsin ) sin @y, cos (dy 4 &) cos ) 4-[(' Kiasin B costly 4+ Ko sinf))sinfysin (dy, 4+ @) cos ()]

+[{‘ Iy cos By sinfy + Koo sin ) sin ¢y sin F)]+ (INozcostysiné; + Koqsinfy) cos ¢ sin b+

[T.[ = —2Im(a%bh), TT= ZIm(aﬁﬁ),J

(K o5 cosOsinty + Kog sin ;) sin ¢ cos 8y sin 0|+ ( Koy cos & sindy + Kog sin ) cos ¢ cos 0, sin 0+
Followed
T-ODD (:I{g_q cos” O + K sin® 01 ) sin 6, sin ¢, sin 0 4 (K31 cos” Oy + Kas sin® ) } sin fhy, cos ¢y, sin 04 by Pb

P-ODD

_ _ (:[\';. sin® @ ) sin @ cos (20 + iy, ) sin# +| (K sin” 4 ) sin By sin (2 + ¢y ) sin# )|, /
{TR pu— T_R - T+L’ TL= T_L - T+R, ] \ N | ' b [( - : l l )]

I e T e L Ko « —a(TR + TL)
0, & ) A0, - — — T'ODD 9
= %J ot 2a(Pe X Bp) - Pa 4 p_EVENJ Ko o a(TR — T P, = 0.06 + 0.07

R.Aaij et al. (LHCb), Phys. Lett.,, B724, 27 (2013),

|H1|2 - |H 1
12 ~2
' | 1|2 1|2

2 "2

|2

P-ODD

See Zheng-Yi Wei’s talk



hRit. Apmilo KD

BES]I[ Measurements and CP test with 2~ > A~ decay( :

Nature 606, 64 (2022)

A '
: . v_ﬁ Parameter Thiswork Previous result
g ol a, 0.586+0.012+0.010 0.58+0.04+0.08
o, p'f e AD 1213:0.046+0016rad -
. . ete— s /zp =gt a- -0.376+0.007+0.003 -0.401+0.010
® e A - 0.011£0.019+0.008rad  -0.037+0.014rad
= o ® 0.371+0.007+0.002 -
® Based on 1.3 B | /2) events = 502120.01920.007 rad
- =U. V. T0O. ra -
@ = (13% of total | /1) events) P
9-dimentional fit: a, 0.757+0.011:0.008 0.750+0.009+0.004
d, ~0.763+0.011£0.007 -0.758+0.01040.007
E-& (1.2+3.4+0.8)x10 ?rad -
8o 85 (-4.0+3.3+17)x10%rad  (10.2+3.9)x107rad
- S z 6+13+6)x107 -
v" First measurement of polarization Ace Catati
: . o —_ = (-5+14+3)x10 °rad -
v" First direct determination of all = A0y
decay parameters Ace (A11220p107 (8£12£7)x107
L (=) 0.0160.014+0.007 rad

v" First extraction of weak phase
difference from bayron weak decays HyperCP(2004): @z uyperce =-0.042 +0.011 + 0. 011

v' Three CP tests
¢ the same precision for ¢ as HyperCP with three

orders of magnitude smaller data sample!

See Dayong Wang’s and Jian-Yu Zhang’s talks
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3(103 T =TTt """ " X1'03' A 1 |X103' T ="' "1 x10'3' r*T*** 1 "1 """ °
4'_ + + h T_\‘ _ _ T 100 < + + 100: _ -
4 AT = AK* ] +--~-L_‘__+ AZ 5 AK . Ao Am AN A = A -
— ++* | — 3 ~l. . — | . — >
N a3 IR ! 1§ I Y - | -~
o, +--‘."'--~__‘ = I P . | = ha l =, : e
- [ e | -~ 2 Lob| osoh hy 1 = sof e -
TR P4 &g b 5g . ] &g .
% r 1 " h L \‘-_\‘u,‘— % T
1- —_ I _ )

k = —0.418 = 0.053 k = —0.442 1+ 0.053 k = —0.582 = 0.006 | k= —-0.5651+0.006
s o0 o5 4 UG s o0 05 1 s 0 05 1 "5 o os 4
cos0, cos0, cos0, coso,

Channel k=a 0 k=w,a, &y & 5- A%, W.A. A%, our A%, (A — prt)
At - AK™ —-0.418+0.053 —0.442+0.053 —0.566 =0.071+0.028 0.592+=0.070 =0.079 —0.023 +0.086 £+ 0.071 - -
AY = Amr~  —0.582+0.006 —0.565+0.006 —0.784 +0.008 +£0.006 0.754 =0.008 =0.018 +0.020 +0.007 +0.013 —0.07 +=0.22  +0.017 +=0.007 = 0.012
A, -+ E°Kt —043 +£018 -037 +021 -058 +024 +009 049 =028 +0.14 +0.08 +035 +0.14 — -
A7 - X%zt —034040.016 —0.358+0.017 —0.452+0.0224+0.023 0.473+0.023+0.035 —0.023 +0.034 4+ 0.030 - —0.026 =0.034 =0.030

combined: —0.013 4+ 0.007 +0.011

Af - pKIKQ
Q0 -5 Bt

Mk in A¢ = pK™n* decay
B® - A.(2910)*P

First observation

Improved precision

Most stringent constraints

A threshold cusp effect is preferred
A new A.(2910) = Z.(2455)™ state is evident

A7 rest frame A rest frame

Charmed baryons at Belle

See Longke Li’s and
Yubo Li’'s talks
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SEETE: EieFLH

Annihilation amplitude

See Qin Qin’s talks

The fact: no divergence here! The power counting Soft k ~ AQCD — 0 is wrong.

The key: pick up the missing piece! / The missing piece

Hard gluon contribution

Hard-collinear gluon contribution

2 2 ~ 2
P+ q) ~my (P, + @) ~ myAgep

\
N "4

Both leading power!

The complete formulation (keep p; - k):

r 00 1 1 1
dogyg (0’)] dx¢M2(x)J dyPu,(y)

0 Xy(x—w/my+ie)

~ 18 [(1n(mBmB)+yE + 2) - m]

From hard-collinear
gluon exchange

J0

The annihilation diagram is calculable, finite, and contains strong phase!
[Lu, Shen, Wang, Wang, 2202.0807 3]
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SEEITE: EieFLH

All-order structure: Kampe de Feriet function (a two-variable generalization of

leading logs:
L - ( Q ) the generalized hypergeometric series, the general sextic equation can be
e'e ,ep: ag4ln — . .

Qo solved in terms of it)

. 3 Q ( Q ]

: ol (im)?In® [ = o™ In®" [ = 1 5 —a\™ (—paT
w + o (im) (Qo) s (Qo) (v, w) = Z Z ) m+r )sm(Q)‘r ( ?U)' '(' '? w) y -
— o (2 . T(E e m! r! o — cCrg(1t) ]nz(ﬂh)
T fhg
.1 1
— 1+1F2+0(2 :.I—; :1’2.,—11}, —’U'LU) .
’ g » Numerical results

- Super-leading logs

starts at 4 loops Sudakov suppression of the superleading R |
logarithms is weaker than the one present
for global observables

V".; = 500 GeV. AY =

» All-order structure:
d |ffere nt Global |ogs > Bl

€
, W — OO 1
Superleading logs > —

W

See Dlng-YU Shao’s talk Hed: Four loop  Blue: Five loop  Black: all order



SEETE: EieFLH

PQCD(this work)

Kxperiment,

Br(Ay, — pr)
Br(A, — pK)
Rk (Ap)
AZR(Ay — pr)

(27.37153) x 107
(29.4735:3) x 10 6
0.9310%

(—3.63%0.07) %

(4.5 +£0.8) x 10
(5.4 +£1.0) x 10 6
0.82 £ 0.12
(—2.5+2.9)%

Adin,(Ay — pK) (8.267235)% (—2.5+2.2)%
twist-3 twist-4 twist-5 twist-6

Ay — pr

twist-2 6.9(9.6) -0.51(0.72) -4.6(-0.64) -0.02(0.03)
twist-31 -0.48(0.68) 22.3(31.2) 0.14(-0.21) -0.25(-0.37)
twist-3—F -0.80(1.1) 10.1(14.3) -0.24(0.33) 0.59(0.84) o |

twist-4 72.1(99.7) 37.5(-52.4) 1254(1770) 0.003(-0.005) See Jia-Jie Han’s and
1)\[», — pK . ;

twist-2 8.77(12.4) -0.67(0.95) 5.72(-8.11) -0.03(0.05) Chao-Qi Zhang’s talks
twist-3 -0.57(0.82) 28.4(41.2) 0.20(-0.29) -0.34(-0.49)
twist-3 -0.99(1.36) 14.3(19.2) -0.28(0.42) 0.75(1.10)

twist-4 91.1(123) 45.8(-65.8) 1570(2214) 0.04(-0.05)

*High twists LCDAs dominate baryon decays.
Development of PQCD of baryon decays.
|t is the time to investigate the baryonic CPV both in experiment and in theory
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(a) LO (b) NLO (¢) CF CF (d) CF (CA-2CF)
E % E ;; e
(e) CF (CA-2CF) (g) CF CF (h) CF CF
(fy CF(CA-2CF)
: (i) CF CA : (j) CF CA (k) CF CA (I) CF CA
(m)CF TF nl (n) CF TF nc (o) CF TF nb

.Two loops of B decay constants

See Wei Tao’s talk

tH

EitH

After IBP reduction of FIRE [Smirnov, Chuharev 2019], A% =3 . [M©*M?)| can
be reduced to several families of master integrals.

P1 P2 P3 P4

P5 P6 P7 P8

Red lines are W boson, thick lines are top quarks, others are massless particles.

NP1

NP5 NP6

* Two loops of tW production

See Ye-Fan Wang’s talk
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See Qi-An Zhang’s and Jun Hua’s talks
31



eSS S

REREE), BALRNEM, BREX, IsES

AIENTEPRZM S HEARELS LRNNES

32



A EXEEHES

BESIII + LHCDb
Results of binned 65°™ and Rgs,
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See Yu Zhang’s talk
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See Pei-Rong Li’s talk
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REIFZES XN, BRER

- |[f there is an experimental data or lattice
data with much smaller uncertainty than the
original solutions, we can use It to constrain
the solution to be more precise.

04r
0.35
0.3
0.2
* Therefore, this method can combine with
experiments and Lattice QCD to improve

the precision of predictions

0.15

0.1F

0.05

Ao-Sheng Xiong, Ting Wei, FSY, arXiv:2211.13753
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https://arxiv.org/abs/2211.13753

Particle Zoo 2.0
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See Yanxi Zhang’s and Yiming Li’s talks
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* And many hadrons observed
by BESIII and Belle

*Many of them observed Iin
heavy hadron decays

* Particle zoo in 1950s and
1960s leads to the quark
model and Standard Model

*What can we expect for the
particle zoo 2.0 now?



37

LB



el ;_»}DT"‘“\"{"“/_GQ{‘g .

[ —

KL and muon detector:
Resistive Plate Counter (barrel)

EM Calorimeter: Wl 5 =
CsI(T1), waveform sampling

\Pure Csl + waveform sa

Seinfillator + WLSF + MPPC (end-caps)

ification
ppagation counter (barrel)
g Aecrogel RICH (fwd)

Vertex Detector |
2 layers DEPFET + 4443

positron (4GeV)

\

Central Drift Chambt
Small cells, long lever arm, fas
electronics
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Belle Il

BESIII

Long term plan beyond 2035

Peak lumi ~ 4x103% cm1s1
[£L~9fb1
~ 1pp/Event

Peak lumi ~ 2x10%* cm-1s-1

Peak lumi ~ 2x10%* cm1s-1

J£~50fb1 J £ ~300fb?

~ 5 pp/Event ~ 50 pp/Event
Relle II starts 25 fb 1 collected in Run3  HL-LHC
0)‘ QO Ny ‘v % ™ ! o A ‘b‘ O Q N v » ™ D
R A G G G S G IR S QX S G S RS SRS I S

S S S S O Y
2] 2| Run3 | 1S3 Rund [LS4] Runs6.

'_| 10 50
F{D ——— | peak(Target)

o 8 L _ L[at>1]‘ 1 40
=

O

3 6 | 4 N
o

X

= 4 4 20
o

8 2 10
= | LS] |

=

=,

-

0015~5021 2023 2025 2027 2029 2031 2033 2038

Game of
more than
10 years

upgrade of BEPCIIl: X 3 luminosity + energy to 5.6 GeV
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Super tau-charm facility

~6m

-

MUD I Iron Yoke

ENMC

]

PID system

Inner Tracker

Quter Tracker

~7m

Form collaboration

Conception design
CDR

R&D
(TDR)
Construction

Operation

2018 | 2019 | 2020 | 2021 | 2022

2026 2027

2032-
2042

Upgrade

See Yang-Heng Zheng’s talk

Tera Z+ factories

See also

Y. Amhis, M. Hartmann, C. Helsens D. Hill, 0. Sumensari
2105.13330

T Zheng, ). Xu, L Cao, D.Yu, W. Wang et al., 2007.08234

M. Ho, T.H. Kwaok, X. Jiang,
LL, Tao Liu, 2212.02433

» Anomalies indicating lepton flavor
universality violation

» Potential for |V, | &|V,,| extraction

» Current focus: (Semi)leptonic modes
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See Lingfeng Li's talk



Personal Attitudes of Perspectives

Phenomenologies: collaboration between theory and experiment

1. Baryon CPV

2. Polarizations, angular distributions and partial wave analysis

Theories:

Multi-scale in heavy flavor physics.

Interplay of perturbative and non-perturbative QCD

Do your best to the extreme!!
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