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Electron-positron experiments for charm studies
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Future experiment—Super Tau Charm Facility

A factory producing massive tau lepton and hadrons, to unravel the mystery
of how quarks form matter and the symmetries of fundamental interactions

TN
bj

r Damping Ring Collier Rings
Linear Accglgrator - 150 m 800-1000 m

Lepto?rs

~ JNew:generation
- Spectrometer

» Potential for upgrade to increase luminosity and realize polarized beam
« Site: 1 km2, Hefei’s suburban "Future Big Science City"

From Jingyu Tang’s talk
Expect to accumulate datasets for charm hadrons with an integrated luminosity 100 times that of BESI4II



Charm mixing

Mass eigenstates: |D,,) = p|D°) + q|D°)
Time evolution of an initially flavour eigenstate D meson:

[Dohys(®) = g+ (O)[D°) + 7 g_(8)|D°), [Dppy (D) = g.4()|D°) +: g_(1)|D°)
g+ (t) = exp(—(im +I'/2)t) cosh((iAm —T'/2)t/2) m=(my+m,)/2,Am =m, —my

g_(t) = exp(—(im +I'/2)t) sinh((iAm —T'/2)t/2) r=m+10,)/2,AT=T1; — T,
Am __ AT
Charm mixing parameters: x = — Y ==
Short distance contributions Long distance contributions
loop level (X, y)~10_7 (X, y)~10_3
d.s,b ¢ .
¢ — > —u Phys. Lett. B 810 (2020) 135802 \\ /_*\ /
_ Chin. Phys. C 42 (2018) 063101 »° nr, KK, ... D°
D’ v W D’ Phys. Rev. D 81 (2010) 114020 / N \\
u ¢ Phys. Rev. D 65 (2002) 054034 u ¢

Plots from arXiv:1503.00032
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Indirect CPV associated with charm mixing

®Type 1. CP violation in mixing |p| # |q|
® Mass eigenstates are not CP eigenstates

®Type 2. CPV due to interference between mixing and decay

g A1) 2A<D°+f))
m (p A(D°—>f)) # Im (q A(D°-f) DY > f
a _ |af i
®Non-zero ¢ for - = |=| !¢ \ —0 /
¢ p |p D
®Type 3. Interference between charm mixing and kaon mixing
/_> MO -eenene. My [PRD 110 (2024) L031301]
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Determination of mixing parameters with Belle+Belle Il data

* Flavour-tagged D mesons from D* — D(K{n*n~)m decays T Uz |
. o 8 25F ‘f’ !
* Time-dependent distribution of decay rate T e
C 5
2 2 * :
p+p(t) x g5(t) + rpg3(t) + 24/, Re[X 4, g% (£) g-(t)] 15 4
C 3
/ \ =
_ g 2
Charm mixing X4p: Strong-phase difference between D? and D° decays sk ,
1, Ratio of D® and D° decay amplitude square 05 1 15 2 25 3
m? [GeV?/c*]
' Belte 1 | Ldi=308 %" | o (o2 5 Belle I [ L dt =408 f” ¢ Data ] .
I ; — Fit 10
25 Random pion 1 -
g y Other backgmund-! 10% E
,%‘ 1.5 10 _!]03 g
= E : 5
J: 10°
05 R et 10

1 2

TN [arXiv: 2410.22961]

Absolute bin index b
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Charm mixing study with quantum correlated DD

» DYDY pairs produced by e*e™ annihilations near
threshold at BESIII/STCF are in QC state with C =
D° (—1)™*1, nis the number of accompany photons

D
D° * @3770 MeV
Im(wr°)  Coddfore*e” —» DOD°

e @Higher energy points
Jniy) Cevenforete™ - D°D*® + c.c.—» yD°D"
[Phys. Rev. D 15 (1997) 1254] C aven for e+e— N D*OE*O _|_ C.C = )/T[ODOEO
Coddforete™ - D°D* + c.c.-» n°D°DY
Codd forete™ - D*°D*® + ¢c.c - yyD'D"
Coddforete™ - D*°D*0 +c.c - n'n°DYD°
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Quantum-correlated double decay rates

[(f1, f2) o« 3(x% + y2)(|Apo|? + |A5o|? + 2RpoR50A50A50)
C-even +(2 = 3(x% — y2))(1 + 2RpoR50Re(Ap0A50) + [Apod50|?)
—4y[R50(1 + |A50|2)Re(A50) + Rpo(1 + [A50]*)Re(Ap0)]
—4x[Rpo(1 — |/1D0|2)Im(150) + Rpo(1 — |/150|2)Im(/1D0)]

1 O G YUl + gl = 2Ry RoRehpo )
C-o +(2 — (x* = y%))(1 — 2RpoR50Re(ApoA50) + |[Apod50]%)

q 3 f1 14 . of2
/1D0 = Tf1|;|e i(0p +) 3.50 = 1/rf2|5|el(61) +¢)

5};: CP-conserving phase, ¢: indirect CPV phase, |§|: indirect CPV

Exploring the QC in D°D° decays allows to extract the mixing and CPV parameters
along with CP-conserving strong-phase differences with time-integrated decay rates
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Analysis strategy

K¥r*nY tag modes

Fl T T T
WOUL 1S KFntntn, K¥ntn0, K nt
even i, ntn, KYK-
CP 0.0 0,7
yntm
Self-conjugate Kon'n™

OS K*natn,Kna, K*n*

‘‘‘‘‘

ete” - D°D*0 + c.c.

Nitr = 2N peogoly (S, T)ed BF(D*® > yDO)
NS—,T == ZND*OEOF_(S, T)EST,TBF(D*O — T[ODO)

ry(ST)  NiresrBF(D*0-yD?)

[_(ST) NgrespBF(D*0—m0D0)
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ete” - DD+ c.c
Ng'7 = 2N propoly (S, T)edBF (D™ - yD®)BF (D*° - n°DO)
Nt = Npsopol_(S, T)esBF (D*® - n°D®) BF(D*® - nt°D?)

ry(ST) _ NrespBF(D*0-m°DO)

[_(ST) 2Ngr€57BF(D*0->yDO)
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Status and prospects of charm mixing and indirect CPV

S fmuemmans S U LHCh] S Lghanms T LHCh: S crvan | _ i
e 'H_%[.||:";-{'Uxt-‘-:nz-.--.m-. m%_ [ [0 LHCL-CONF-2024-001 l;::'ﬂ“;“ﬁ{: 0.7} 'E 10j 2
0.70F or ; <P :g : 36
C I 06 - W
0.65F r ; < oL
3 i 05 | : ’
0.60F N s . I b 1 ™ I
0.55F e ] s o . 0.4? STCF 1 ab” i: or
02 03 a5 0.6 T 3R 73 1 0301050'30'40‘50‘60'703 N 7Y E S
x %] lg/p| =1 x(%) . a/ol-1
[LHCb-CONF-2024-004] [arXiv: 2502.08907] lap
x=(41405)x 1073 x = (2+0.36) x 103
y = (6.19 + 0.21) x 1073 y = (?+0.15) x 1073
— +0.014 _
lg/p| = 0.984Z( 015 lg/p| =7+0.028
1.1 —
arg(q/p) = (-1.6713)° arg(q/p) = (2 £2.14)°

® Belle Il could finally reach o(x)~0.028% and a(y)~0.023% with K{m*m~ decay only by scaling the
existing measurement results, see also in arXiv: 1808.10567

® Asacomparison, o(x) < 0.005%, a(y) < 0.005%, o(|q/p|) < 0.004 and o(arg(q/p)) < 0.18° with
KSQnJrn‘ decay for LHCb Upgrade II, see also in arXiv: 1808.08865

® By then, STCF could still be critical to provide inputs of strong-phase differences between D° and D° decays

® Currently, BESIII provide these inputs to charm mixing and indirect CPV studies in Belle (I1) and LHCI132



Status and prospects of strong-phase measurements

C-odd correlated DD pairs at BESIII (STCF) is an ideal place to determine the
strong-phase parameters and provide best constraints

Decay Strong-phase 2.93 fb~1 data Status
parameters
KﬁLnJrn_ Ci, S; PRL 124 (2020) 241802 8 and 20 fb~! ongoing
PRD 101 (2020) 112002 Unbinned phase correction: ongoing
KO KYK~ Ci) Si PRD 102 (2020) 052008 20 fb~! ongoing
Unbinned phase correction: ongoing
Kifntntn™ 5p, Rp JHEP 05 (2021) 164 8 and 20 fb~! ongoing
ntn ntn™ F*/c;, s; PRD 106 (2022) 092004 20 fb~! ongoing
PRD 110 (2024) 112008
K*K mntm™ F*/c;, s; PRD 107 (2023) 032009 c;, i+ arXiv: 2502.12873
Kdn*m—n® F*/c;, s; PRD 108 (2023) 032003 C;, S;: ongoing
KEnTr® Sp, Rp JHEP 05 (2021) 164 8 and 20 b~ ongoing
K*n™T Sp EPJC 82 (2022) 1009 20 fb~! ongoing
KOK*m™ 8p, Rp - 20 b~ ongoing
ntnnd, F* PRD 111 (2025) 012007 20 b~ ongoing
K*K~m°

Integrated luminosity of 1(3770)
data at BESIII has reached 20 fb™?!
by the year of 2024

® The uncertainty of strong-phase

inputs will be further reduced
STCF will provide more precise
inputs for Belle Il and LHCb
Upgrade
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CP Violation in direct charm-meson decays

®CPV in direct decays 4 and CP-transformed A

®Non-zero CP-violating phase difference {; — & and CP-conserving phase
difference §; — Oy

_ A =142 2%|Aj||Ag| sin(&; — &) sin(8; — 6)
Cp — T
|A]2 + |A]? %i|A; |2 + 22 |A||Ax| cos(&; — &) cos(8; — 6k)

LHCb made the first observation

u Y TS Aadl, = a5l - —adi _ = (=157 +£0.29) x 1073
q g ” [PRL 122 (2019) 211803]
p g D° ( and first evidence for single decay
0 q
D
2 B ¥ . ai - = (T7£57) x 107", aff, - =(232+6.1) x 107*

[PRL 131 (2023) 091802]



Candidates per 0.2 MeV/c?

Pull

Asymmetry

Measurement of direct CP asymmetry in D° —» KJKJ with
Belle and Belle Il data

1400
5000 A ]
Belle [ L dr =980 fb™! 1500 Belle IT [ L dt =428 fb! 500
4000 t Data 1000 % 4 Data 400
— Fit = 2 — Fit s
3000 == D' KK 800 § s === D' KK 100 %
= =DK% o 2 - = D'SK'm g
5 600 3 8 Kine back 3
2000 = Nonpeaking back. = = = Nonpeaking back. 200 E
-— e~
400 O E 3
~ 100
200
: >
2 — = =
0z z 0, 2
4 -4
04 B g 3; 5
02 g E -
o E E 0 £
=02 z z 02 =
. . . 04 < < -0 . . . 04 <
2.005 2.01 2.015 2.02 2.005 2.01 2.015 2.02
0+ T2 F
m(Dr') [GeVic2] S5,(K9) . . 0 £: . mD") [GeVic) SninlKs)
Significance of K¢ flight distance [PRD 111 (2025) 012015]

r(p° - kJKQ) —T(D° - KJKQ)
(D° - KQKQ) + T(D° - KQKQ)

Acp(D° - KIK?) = =(-14+13+0.1)%

® Consistent with no CP violation
® Acp(D° - KIK?) = (—3.14 1.2 4 0.4 + 0.2) by LHCb [PRD 104 (2021) L031102] with a significance of 2.4¢
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Search for CPV in D(J;) - KK m*tnt using triple and
quadruple products with Belle and Belle Il data

Singly Cabibbo suppressed

Candidates/(1 MeV/c?)

Candidates/(1 MeV/c?)

;2 x10°

6 E DT - KQKFrtgt

5 _ Belle data

F [ Ldt =980 fb!

4

3f

2f

1P

0-....|....|....|.A.,-t".',..l..,.‘i‘p.“l....l....

182 1.83 1.84 185 186 187 1.88 189 1.9

M(D*) (GeV/c?)

4 B cccscsscsscssscscssssscssssscsscsssssccscassassccscssasscsssssasssssssansnas
_3E l
z oF

o 1TTHRR I TREEOET T T \

B I 7 R S I VAR R [ R

x10°
45
4
a5 Belle II data
sf [Ldt =427 fb !
25
2
15
1
05 :
982 183 184 185 186 187 188 189 1.9
M(D%) (GeV/c?)

4 R ———
= 2F
W B

) R b R VAR B R R e E

Candidates/(1 MeV/c?)

Candidates/(1 MeV/c?)

Pull

= NN W W
oo oo O

S

2E

oF

Y . e Bl Y

B I < R 7 R S TS VAN N+ B N+ R B
3

16 F12

ub Di —» KSKTntr*

12 _ Belle II data

x10°

E DY —» KYKTrtat

;Belleda.ta

E [ Ldt =980 fh!
;I...‘I..‘.I...,l-:-w"l'.. T T P T

192 193 194 195 196 197 198 199 2
M(D?) (GeV/c?)

L [ Ldt =427 bt

192 193 194 195 196 197 198 199 2
M(Dy) (GeV/c?)

Cabibbo favored
No CPV in the SM

[arXiv: 2409.15777]
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Search for CPV in D(J;) - KK m*tnt using triple and

quadruple products with Belle and Belle Il data

(K27r*) rest frame

D{;) rest frame

(K~m*) rest frame

-

ﬁK{: 3
- (Pk

Kg X Pret)

Ay (D} N(D' X>0)—N(D(+s)=X<O)
X( (g))_N(DI X>0)+N(D(*9)’X<O)
Aip = YD), X >0) - N(D,), X <0)
x(D(y) = N(D,, X >0)+ N(D,, X <0)
«  Ax(D{) - Ax(D )
Acp = 2

X x 1073 A?gp Belle .Agp Belle 11 Combined Afgp Significance
Crp 4.0+£59+3.0 0.24+70+1.8 234+454+15 0.50
Cqp 1.0+59+25 0.4+70+24 0.7+45+ 1.7 0.20
D+ Ctp Cop 6.4 £5.94+ 2.2 FO.6 £ 7.0+ 1.3 +F3.94+45+1.1 0.80
cosﬁKg cos O 4.7+59+3.0 0.6+£6.9+3.0 29+454+21 0.60
Ctp COSHK?; cos 0 F1.94+£ 594 2.0 024+7.04+1.9 F1.0+45+1.4 0.20
Cqp cos HK?; cosOg- | +1494+594+14 +70+£70+1.6 +11.6+45+1.1 2.50
Ctp 03+3.1+13 +1.0£39+1.1 +02+24+4+0.8 0.10
Cop FO.6 £ 3.1+ 1.2 F2.0+39+14 F1.14+2.440.9 0.40
D+ Ctp Cqop F1.b+3.24+1.4 2.7+39+1.7 02+25+1.1 0.10
° cosbyo cosbx- 3.7+£3.1+1.1 6.3+39+1.2 4.7+2440.8 1.80
Ctp cos ﬂKg cos 0 444+32+14 FO.8+39+1.4 224+254+1.0 0.80
Cqp cos 0o cos O 1.6+3.1+1.3 0.0+39+1.7 1.0+24+1.0 0.40

[arXiv: 2409.15777]



Precision measurement of ‘Vcd(s)‘

BESIII+B
factories+LQCD

Vgl = 0.97367(32), |V,s| = 0.22431(85), |V,,;,| = 0.00382(20)

V.4l =0.221(4), |V.|=0.975(6), |V.|=0.0411(12)
BESIII precision<2%? Viql = 0.0086(2), |Vis| = 0.0415(9),  |V,p| = 1.010(27)

® Precision test of the CKM unitarity is an important approach to search for new physics
® Besides the CP-violating phases in the triangle V,,;V.q + Vi sV.s + V, Ve = 0, Vcd(s)| are

also key parameters
ViaVes
/\VJbe

VudVea




Precision test of lepton flavor universality in charm sector

D° D;

B(D* - ttv,) B(D - Xpu'vy,)

R = —
TET B(DY > ptvy) Ruse B(D - X e*v,)




Precision test of LQCD calculations

Purely leptonic decays

Decay constant

Semi-leptonic decays

mp
7)
Dt

Probe the nature of light mesons like f,(500) / a,(980) / K1(127O)...{

N

LQCD calculations

5> Do ety

l» Do Pesudoscalarf®v,
| » D - Vector£*v,

| » D - Scalarf*v,

| > D — Axialvector{*v, |



Double tagged D mesons
K+

® 20.3fb~! @3.773GeV
® 733fb~! @4.128-4.226GeV

I Reconstruct the missing neutrino
I

9
: Umiss — Limiss — |pmiss|
b2 2 .2
'Mmiss — Emiss — lpmissl
S S

Events(/0.25 MeV/c?) (x10%)

80 p'— K

12 1286
Mg (GeV/c?)

80f p K'nr

60r BESIII

0
10fp> Ko

5 e d
20_D—>K T

051

M3 (GeV/c?)

1.88 1.86 1.88

| D' Klnn®

081

_1.86_ 188
Myé (GeV/c?)

¥

=

=)
|

Events / (0.01 GeV?/c4)

T, T T
| +Data

oo~ AFDE - [arXiv: 2410.07626H

400 ——Other background B

T

| —All background
- ta?

TH—=a*V)v,

T T T

I 1 1 ! I L 1

01 00 o1
M2, (GeV¥cd)
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Decay constant f 5+ and |V,.4| with D™ — [Ty,

T T
%LAG21(2+1+1EPJ C82(2()22)l869

ETM(2+1+1)

ETMQ2+1+1)

I I

FMILC(2+1+1) PRD98(2018)074512

FMILC(2+1+1) PRD90(2014)074509

PRD91(2015)054507

LATTICE2013(2014)314

FMILC(2+1+1) LATTICE2013(2014)405

FMILC(2+1+1) LAT2012(2012)159

I I I T T

212.1+0.7 .
212.7+0.6 .
212.6+04 .
207.4+38 Fed
202.0+8 ——

2123+0.3+1.0 -

209.2+3.0+3.6 Hed

HFLAV21 PRD107(2023)052008 205.1+4.4 e

CLEO,uv PRD78(2008)052003 207.2+8.7+25 +——i

BESIILuv PRD89(2014)051104,2.9fb™ 204.2+53+1.7 +i

BESIII,tv arXiv:2410.20063,7.9fb"  204x11+5  +—e—t

BESIILuv arXiv:2410.07626,20.3fb" 211.5+23+1.1 ™

Ol | | | | 1O|0 | | | | 260 |
fy- (MeV)

CKMfitter PDG 0.22486:0.00067 .
HFLAV21 PRD107,052008  0.2208:0.0040 L]
BESII PRD92,072012,x'e*v, 0.2278+0.0034:0.0023 &
BESHI PRD96,012002,7°¢"v, 0.2243+0.0058+0.0026 ™
BESIIl PRD97,092009,ne*v, 0.2264+0.0338+0.0318 +—s—1
BESII PRL124,231801,nu*v, 0.242+0.041:0.034 ———t
BESII PRL124,061801,K°v, 0.217:0.026:0.004 et
BESII PRD89,051104,u*,  0.2165+0.0055+0.0020 ™
BESII  arXiv:2410.20063,v  0.216+0.012+0.006 rer
?ESIIII | ar|Xiv=|241|0-0|762l6,uM tl).22|42:|o.o1)23Izo.olm1I | 5 ?=1}2%

-0.6 -0.4 -0.2 0 0.2

IVch

Precision of decay constant and |V,;| reach 1.2%
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Decay constant f,+ and |Vs| with Dg” — [Ty,

’ll | | | | j I_ | | | 4] | I T | 1 ] 1 1 1 . I 1 | ; | ] 1 | | 1 I
ETM(2+141)  PRD91(2015)054507 247.2+4.1 e CKMFitter PTEP2022(2022)083C01 0.97349+0.00016
FMILC(2+1+1) PRDY8(2018)074512 249.9+0.4 . HFLAV21 PRD107(2023)052008 0.9701+0.0081 s
FLAG21(2+1+1) EPJC82(2022)869 249.9+0.5 .

CLEO PRD79(2009)052002, t,v 0.981+0.044+0.021 ¥~

RD107(2023)052008 2+ ot > 5 :
AV D S .| |om  mowweums e
> 2 ( 2 ’ actaa ’ n B LU V.

I e v Sep T faae  remowenn oy s
BaBar PRDS2(2010)091103, T,V 244.6+8.6+12.0 ot Belle b 1.01710.019:0.028  wu
Belle JHEP09(2013)139, 1, .V 261.1+4.8+7.2 - BESIII 6.32 b PRD104(2021)052009, t.v 0.972+0.023+0.016 =
BESIII 6.32 fb! PRD104(2021)052009, ©.v  249.7+6.0+4.2  #e BESHI 632! FPRDIOK2021)032001, Ty 0.980+0.023+0.019 4
BESIII 6.32 fb! PRD104(2021)032001, TV 251,6+5.9+4.9 =t BESIII 6.32 fb! PRLI127(2021)171801, t,v 0.9780.009+0.012 =
BESIII 632 fb! PRL127(2021)171801, t,v  251.1+2.4+3.0 o BESIII 7.33 fb! PRD108(2023)092014, t.v 0.993+0.015+0.013 =
BESIII 7.33 fb! PRD108(2023)092014, t.,v  255.0+4.0+3.4 e BESIII 7.33 fb! JHEP09(2023)124, T,v 0.987+0.016+0.014 ™
BESIII 7.33 fb! JHEP09(2023)124, t,v 253.4+4.0+3.7 L | T R .
........................................................................................................................................................................................ CLEO PRD79(2009)052001, v T
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1
With the highest precision: 0.9%
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Study of the D —» K£%v, decay

> 7.93 fb~! data @ 3.773 GeV

> B(D° - K~ e*v,) = (3.521 + 0.009 + 0.016)%
B(D° —» K~ u*v,) = (3.419 + 0.011 £ 0.016)%
B(D* - K%™*v,) = (8.864 + 0.039 + 0.082)%
B(D* - K°u*v,) = (8.665 + 0.046 £ 0.084)%

10° '
D’ Kutv,
y>mdf=1.4

D'— Ke*v,
y*/ndf=1.7

104
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T N e 0000 g =R

12 E ™™ e : _ e “""'7?-‘:..'.::_'_-‘-;

_____
-

D'— Kgp v“ 1
y*/ndf=1.1 -
Npr = 47229 + 248

10°F D” —>KLe Ve

Y 2ndf=0.7
NDT — 57

10*

Events / (0.004 GeV)

» LFU test (SM: 0.975%0.001)

Ok~ u? 10° S s
g((’; — -‘;1‘3) = 0.971 +0.004 + 0.006 (<0.7%) o .~ r
B(D*—K° +ve) L e A Y N T
—E 1’ — 0.978 + 0.007 £ 0.013 (~1.5%) U (GeV)
B(Dt—>KO%*v,)

[PRD 110 (2024) 112006]
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Study

O

fthe D » K€%v, decay
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=
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—_ L LQCD uncertainty 4
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® |V..| =(0.9623 4+ 0.0015 + 0.0017 + 0.0040 ) MeV

[PRD 110 (2024) 112006]
® (X(0)=0.7366 + 0.0011 + 0.0013, consistent with the LQCD calculation

LCSR Int. J. Mod. Phys. A 21, 6125 (2006) 0.661+0.067 ——
LFQM J. Phys. G 39, 025005 (2012) 0.79+0.01 I
CCQM Front. Phys. 14, 64401 (2019) 0.78+0.12
RQM  Phys.Rev.D 101, 013004 (2020) 0.716 L)
LQCD Phys. Rev. D 96, 054514 (2017) 0.765+0.031 |
LQCD Phys.Rev.D 104, 034505 (2021) 0.7380+0.0044 b4
LQCD Phys.Rev.D 107, 014510 (2023) 0.744110.0040 -
LQCD Phys.Rev.D 107, 094516 (2023) 0.7452+0.0031 °
Belle Phys.Rev.Lett. 97, 061804 (2006) 0.695+0.007+0.022 —_—
BaBar Phys.Rev.D 76, 052005 (2007) 0.727£0.007£0.009 —
CLEQO Phys.Rev.D 80, 032005 (2009) 0.7365+0.0041+0.0041 -
BESIII Phys.Rev.D 92, 112008 (2015) 0.7478+0.0062+0.0113 |
BESIII Phys.Rev.D 96, 012002 (2017) 0.724510.0041£0.0115 —
BESIII Phys.Rev.Lett. 122, 011804 (2019) 0.7327+0.0039+0.0030 -
BESIII Phys.Rev.D 92, 072012 (2015) 0.7367+0.00260.0036 *
This work Simultaneous fit of D— Kl*v 0.736610.0011£0.0013 1
1 1 1 1 1 1 | 1 1 |
0.2 0.4 0.6 0.8
f£(0) Precision ~ 0.4%
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Summary

* Precision study of charm mixing and CP violation would be one of the
most important goals of heavy flavor physics in coming years

* More precise determination of the CKM matrix elements in the charm
sector is also essential to test SM

* Charm physics studies at Belle (I1) and BESIII (or STCF in the future)
are complementary to each other

* There are a lot of other progresses, eg. charmed baryons, rare charm
decays etc...
* See Belle, Belle |I, BESIII

Thanks!


https://belle.kek.jp/bdocs/b_journal.html
https://www.belle2.org/research/physics/publications
http://english.ihep.cas.cn/bes/re/pu/pjp/
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