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Super tau-Charm Facility in China

Peaking luminosity >0.5X10%*> cm2s? at 4 GeV

Energy range E_, = 2-7 GeV

Potential to increase luminosity and realize beam polarization |
A nature extension and a viable option for China accelerator |
project in the post BEPCII/BESIII era '
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Physics In tau-Charm Region
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o & 3 i """"""""" Search for di-charmonium state
yd e % 4 ++,,,£,L e More charmed baryon
2 Ef}‘l """""""""""" Hadron fragmentation
x| :
1 1 : i
> 6
Ns (GeV)
« Hadron form factors , .
. Y(2175) resonance » Light hadron spectroscopy » XYZ particles
R » Gluonic and exotic states » Physics with D mesons
S etk » Process of LFV and CPV - fD and fDs
. MLLA/I_,PHD and QCD « Rare and forbidden decays » DO0-DO mixing
« Physics with t lepton » Charm baryons

sum rule predictions

 Rich of physics program, unique for physics with c quark and t leptons,
« important playground for study of QCD, exotic hadrons, flavor and search
for new physics.



Expected Data Samples at STCF
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CME (GeV) | Lumi (sb) samplcs o(nb) No. of EVT?IS remark Decay mode B(units 107%) Angular distribution Detection No. events
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. T . 4x
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yX(G872) 7 » Belle-11 (50/ab) has more statistics
4360 | M%Eiﬁ)f n 0.058 58x 109 L.
rr 35| 3sx10 » LHCb have much more statistics , but
W(3686)7 n~ 0.040 40x10
4.420 1 _
35| 35x10 huge background
4630 :,&(3686_)n+n' 0.033 33x10 . . .
! N 0 | e » STCF is expected to have higher detection
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Fast Simulation Package

; —
X. D. Shi et al., JINST, 16, P03029 (2021) McGenEvent

» The FastSim can provide a critical tool for
exploring physical potential,

» The FastSim takes the response of physical
objects in each sub-detector: resolution,
efficiency, helix, error matrix etc.

» Geant4 free, save time and space

» The package is validated well by comparing fast
simulation and BESIII’s result
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Fast Simulation Package

X. D. Shietal., JINST, 16, P03029 (2021)

» The FastSimu provide flexibly adjusted responses in each sub-system,
which is helpful for the optimization of detector design during R&D.

* RMS of pi0 with different energy/position resolution of photon:
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« D tag with different track resolution:
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Highlighted physics at STCF
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OQCD and Hadronic Physics . G
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> Exotic states and hadron spectroscopy ‘
> Hadron structures Q¥ ¢ - o
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» Precision test of SM parameters P

OFlavor Physics and CP violation
» CKM matrix, D — D° mixing

> CP violation in lepton, hyperon, charn ==’

= 00

ONew Physics Search

» Rare/Forbidden
» Dark particle search



Highlighted physics at STCF

OQCD and Hadronic Physics
» Exotic states and hadron spectroscopy
» Hadron structures

» Precision test of SM parameters




Charmonium (Like) Spectroscopy

@ Excellent platform to explore the QCD
@ Fruitful results in past decade, a new territory to study exotic hadrons

GeV A Tasks :
O Precisely measurement the transition
O Search for the missing states X(3872)
4.80r O Understand the nature of unknown states X(394O)
souszy B Search for the new exotic states X(4160)
(@,
X (4350)
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Charmonium(Like) Spectroscopy at STCF

- Belle with ISR: PRL110, 252002
[ @ 4.26 GeV for 7I+R'J/W 967 fb-1 in 10 years running time
—— 8000 T .............................. ............................. ..................... —
= | ; - ) ; - 0 : _
® egesi = 4690, ggge = 10% i 70E
E . o C -4 data
N S R S e A — L 60 — Fit
o 6000 > B
 — (o} E — Background
1'.—"“‘- (<\Dl 50; ---- PHSP MC
8 4000 S
= =
3 2000 &
= . rE—r—— é s i | 0 3.7 3.8 39 4 41 4.

My o (/) (GEV/C?)

Ecm (GeV) BESIII at 4.260 GeV: PRL110, 252001

0.525 fb! in one month running time

O B factory : Total integrate effective luminosity

: "
between 4-5 GeV is 0.23 ab™! for 50 ab™! data N% 1:;)._ e g
[ ©-C factory : scan in 4-5 GeV, 10 MeV/step, g 60__ ~\ s
every point have 10 fb'!/year, 5 time of Belle S ol it Ty
IT for 50 ab! data E 20? + fed ety 1
O ©-C factory have much higher efficiency and obmp el
low background than B Factory Mnax(m2J/) (GeV/c?)



Collins Fragmentation Function (FF)

o SIDIS
e U

/pT Transversity (< Collins FF
___y@ /;';;'2‘.'.‘.‘./ .........

J. C. Collins, Nucl. Phys. B396, 161 (1993)

T3

L (]2 X Ph_L) : S '
+E’1'1 (z, P%_Lﬂ M, 1, P, X

D,: the un-polarized FF et e-

H,: Collins FF Collins FF (Y Collins FF
—> describes the fragmentation of a
transversely polarized quark into a spin-less
hadron h.

- dependson - = 2g,//s.

- leads to an azimuthal modulation of
hadrons around the quark momentum.
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Collins FF at STCF

B. L. Wang et al., Journal of University of Chinese Academy of Sciences, 2021, 38(4):433-441
» STCF is a perfect machine for studying Collins effect
» Poor performance for the traditional dE/dx & TOF PID system for tracks > 0.8GeV
» This measurement suffer from systematic uncertain from K — & mis-PID.
» The mis-PID is even worse in the case of KK Collins measurement.
> With 2.5 fb~1 7GeV qq MC (o = 5nb LundArlw), we study Collins effect at STCF.

x10 x10

x10° x10"

40 F [Jsignai s \ [signa

30

10 |
2 [ [

S

10

0 0

Blue: m/K mis-PID in KK Collins measurement.
Left) de/dx&TOF. Right) a 1% mis-PID set in FastSim

» By setting the K/ mis-PID at 1%, we obtain:
« The statistical uncertainty for 25fb=* MC is ~1073 to 1072
« The statistical uncertainty for 1ab=* MC is ~10~* to 1073
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HVP Contribution to (g — 2),

e +— o | ¢ 4.20 discrepancy => Strong
indication for physics beyond the SM?

FNAL g-2 +——u-eo—+

¢ — y « Dominant uncertainty of SM
' prediction comes from Hadronic
— _— . .
— Y vacuum polarization (HVP)
verage

175 180 185 19.0 195 200 205 21.0 215

a, x10° - 1165900

aliclhgnggl\a all channels

additional channels
< 1.8 GeV

> 1.8 GeV
& additional channels
KK, < 1.8 GeV
mm M T \
ot [ — /
/" /" /"
aHVP 7 S R : . SaHVP
U g ol u

High Luminosity of STCF will largely improve the SM precisions !
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Electromagnetic Form Factors

« Fundamental properties of the nucleon
» Connected to charge, magnetization distribution
» Crucial testing ground for models of the nucleon internal structure

4 Annihilation:Time-Like
o —
'§ Unphysical B
‘é region
(V)]

% p.. B
FFs are real FFs are complex

Space-Like region () 4M> g
) ’ o [ 'én' AxhT k2 bm S'TCF'M K
lo,wq 6 10°E b i1 -
r,(p',p) =y, Fi1(q?) + =2=—F,(q? N o 3
w®':P) = ¥uFa () 2m,, 2(4°) EEEA RN omme
107 N o S meTor "
65(q?) = F1(q?) + T, Fy(q?), TR e
GM(CIZ) - Fl(qz) + Ksz(qz) E E i E 0, © A, STCF 3

1,..-«':l.-Jr.Jrlu'f...l,..-Jr.l.... L
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QCD and Hadronic Physics

. efe” > Y - yX,nX, pX Ny(4260)/2,/x(3872)~ .
XYZ properties et~ oY o nZ. KZ.. 1010 /10° /106 Leading role
— — +,5— )~ .
Pentaquarks, e*e” - ]/ypp, A:DP, 2. Dp gg(‘;g_ _ %ﬁg{ fof?t; In Competition
Di-charmonium ete™ = J/Un,, J/Uh S with Bellell/LHCb
¢ ¢ (prediction)
Excited cc and their transition
Hadron ! N ~ :
Charmed hadron spectroscopy, J1[$(3686)/Ac Leading role
Spectrosco : 1012 /1011 /108
P Py Light hadron spectroscopy
ete s ntn ,ntn n, KK~ HYP 11 In Competition
Muon g-2 vy = 70 O, - day ™" < 4010 with Bellell
R value, ete™ - inclusive Am,~0.012 MeV Leading role
T mass ete” - 1t7~ (with 1 month scan) J
Fragmentation ete” - (m,K,p,A,D) + X Collins Synergy with
functions ete™ » (nmm,KK,mK) + X AA < 0.002 Eic/EicC
Nucleon Form _ :
ete™ —» BB from threshold SRey~1% Leading role

Factors

*Sensitivity estimated based on £ = 1 ab™?!



Highlighted physics at STCF

OFlavor Physics and CP violation - ..
> CKM matrix, D® — D° mixing

> CP violation in lepton, hyperon, charmy ™ = o e w e




Facilities for Charm Study

» LHCb: huge x-sec, boost, 9 fb-t now (x40 current B factories)

» B-factories (Belle(-11), BaBar): more kinematic constrains, clean
environment, ~100% trigger efficiency

» t-charm factory : Low backgrounds and high efficiency, Quantum

correlations and CP-tagging are unigue
» STCF:

4x10° pairs of D*%and 108 D, pairs per year
— 1019 charm from Belle Il/year

Highlighted Physics programs

— Precise measurement of (semi-)leptonic decay (fy, fp,, CKM matrix...)
— D decay strong phase (Determination of y4$3 angle)

— D% — D? mixing, CPV

— Rare decay (FCNC, LFV, LNV...))

— Excite charm meson states D,, D, (mass, width, J°¢, decay modes)

— Charmed baryons (JP¢, Decay modes, absolute BF)

17



Features in Charm Hadron Decays

0.5 fbl ~ 80 Events
1.0 ab1~ 160000 Events

STCF | BelleII | LHCb
=
Production yields * ok *hkk | kkkkk S uf
Background level | kkkkk | hkk ok g |
Systematic error Tokkhk | dokok * Kk s ”ﬂh?%m il
Combpleteness *hAKK | KAk * D) + WD) - (D) (GeVie)
3.0 fbi~ 4000 Events
(Semi)-Leptonic mode = *kkskk = kkkxk *k 60 fb-1~ 80000 Events
G2 T T T Ty T T T T
Neutron/K; mode | *kdxkk = Kdxkxk ¥ 3 LHCb
' M40F _
Photon-involved *hkkk | hkkk S
= _
Absolute measurement = dkkkk | kkk ¥ P ;
20F, =

0M..‘,.....::...‘:..|........ PRSP 5 Y
25 255 26 265

m(l_)nK_] [GeV/ie?]

« Most are precision measurements, which are mostly dominant by
the systematic uncertainty
« STCF has overall advantages in several studies

10



Precision Measurements of CKM Elements

CKM matrix elements are fundamental SM parameters that describe
the mixing of quark fields due to weak interaction.
O A precise test of EW theory
O New physics beyond SM?

r———

NP

| BESIII + B factories +

LQCD

Unitary matrix?

(AT (VaaVaVa,
S’ — Vc:d Vc:dl\/c
\b'/ ____}/_tsl\/tb
Three generations of quark?
/

Expected precision < 2% at BESII|I

S

BESIII + B factories +
LHCb + LQCD

A direct measurement of V4, is one of the most
important task in charm physics 1



D, (Semi-)Leptonic decay

Purely Leptonic:

2
- + GFf2 2 m;
L(Dy = £Tv) = o D Vs mympy 1-—

Semi-Leptonic:

ar G2
dg? ~ r

K(=w ¢
3|‘C< |21)}\ |f+( )((]2)|2'
f. ()

Directly measurement : |V | x fyq or |Vl X FF

O Input fy or f47(0) from LQCD = |V 4yl

O Input |V 4| from a global fit = fj, or f<7(0)

O Validate LQCD calculation of Input fy ) and provide constrain of CKM-unitarity

20



D (Semi-)Leptonic decay

BESIII

STCF

Belle I1

Luminosity

2.93 b1 at 3.773 GeV

1 ab! at 3.773 GeV

50 ab~! at Y(nS)

BD* — uvy,)
Jp+ (MeV)
|Vm‘|

B(D* - tvyr)
BD* = tv;)

B(D* = u*v,)

5 1%star 1-6%syst [8]
2.6%s1at 0.9%0syst [8]
2.6%gar 1.0%3q [8]
20%stat 10%syst [9]

21 %stat 13%syst [9]

0.28% a0
0.15% a0
0.15%a

0.41%jtat
0.50% a1

%

Theory : 0.2%(0.1% expected)

Theory : 0.2%(0.1% expected)

Theory : 0.2%(0.1% expected)

Luminosity 3.2fb 1 at4.178 GeV  1ab ' at4.009 GeV 50 ab! at Y(nS)
BDF > vy 2.8%sga 2.7%syst [10] 0.30%sqar 0.8%star 1.8%syst
for (MeV) 1.5%q1a1 1.6%4ys [10] 0.15% s %

A 1.5%stat 1.6%sys; [10] 0.15%sta
for [ fo- 3.0%gay 1.5%4yst [10] 0.21%.,q -
BT = Ttvy) 1.9% 4 2.3% 0.24% sat 0.6%stat 2.7 %syst
fo+ (MeV) 0.9%¢at 1.29‘/;;_;_‘;t 0.11 %t
V.l 0.9%at 1.2%,, 0.11%
T (MeV) 0.9% ot 1.0%., 0.09% a1 0.3%g1a1 1.0%4ys
vV 0.9% 4 1.0% ¢y, 0.09% s -
B(D? — ;) +
: 3.6%5ta 3.0% Ly, 0.38%a 0.9% g4t 3.2%syss

B(D; — utvy)

* assuming Belle II improved systematics by a factor 2

Stat. uncertainty is closed to theory precision
Sys. is challenging
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Determination of y4, angle

O The cleanest way to extracty is from B> DK decays:

d N 7
Vus _ K+ w‘ C DO + 0 +
W s W' A(B®™ > DK"™) —r ei(5
— ’ _ + Y N - 'B
b Ve ‘ ’ S s A(B* — D°K™)
B+ u u 50 u u K+

— Interference between tree-level decays; theoretically clean
— current uncertainty o(y) ~5°
— however, theoretical relative error ~10-7 (very small!)
O Information of D decay strong phase is needed
— Best way is to employ quantum coherence of DD production at threshold

DT B o e = 1r ' ' ' !

- T T
[ [excluded area has OL> 085 %‘i ] U HFLAV i
E Y % ] .
] G L s
10— AmMy & Amg 0.8 O eLw i
sim2p ] S

os [ N F PGGSZ

r e Amy - 0.6 __ mbined |

C g Lo ]

= o0 - é ,,,,,,,,,, A X\l = ¥
C oo ‘J ] 0.4_—
C [ o § B

05 A L ]
F ] 021 k .

10 - Y Y L J .
: % my A : Or- | e l - e, SRS > .l N > l 0.—-
|- B I ‘ I I ‘ ‘ {axel. CL)CI‘EE}I : 50

0

o.ls . X
P 22



Photon polarization in b — sy

Y. L. Fan, et al., arXiv:2107.06118

* In b—sy, the photon is left-handed under SM prediction. Many NP models
have predicted a significant right-handed component of photon.

« A novel method is proposed by combine B — K,...(— Kmm)y and D° —
K, .sev, to obtain the photon polarization model-independently (w. wanget al.,

PRL. 125. 051802 (2020)).

=
=

g

Events/(0.5)

A

=]

COst,

Fig. 5 Efficiency corrected signal yields in bins of cos 8g(left) and
cos B;(right). The curve is the result of fit using polynomial function.

0A,; =1.5x 1072

For details, see the talk by Yulan Fan tomorrow:
https://indico.ihep.ac.cn/event/10906/session/5/contribution/343 .



https://indico.ihep.ac.cn/event/10906/session/5/contribution/343

Polarization of A hyperons and CPV
Nature Phys. 15, 631-634 (2019) BGS]]I

1.31 B J/y events
Quantum correlation in A pair

Parameters This work Previous results
Oy 0.461 +£0.006 £0.007  0.469 +0.027 ™
AD (42.4+0.6+0.5)° -

o 0.750+0.009 £0.004  0.642+0.013 '
oA —0.758 +0.010+0.007 —0.714+0.08 '°
0 —0.692+0.016 £+ 0.006 -

Acp —0.006 £0.0124+0.007  0.006 £0.021 '

/-\< :

D i _ ) :

2 b " i _ 3o /oty 0.913 0,028 0012 _
< :

=

2% level sensitivity for

- + data
0.1 + — fit CPV test

i ! _ SM prediction:10-4~10-5
l . --- w=1
o :_ I ] ] — a_+ta,

1 05 0 05 1 CP test ACP_a__a+

cosf, 24



CPV In Hyperon Decays at STCF

o
o
1
&
T

*ﬁ'lﬁ-‘fyl/,/N]/,p ):_i\:i{;‘ibb 214’000;

g 12000

O 4 trillion J/y events = A p~10~%

0.0025-

-AP

Error of MLL Fitting

0.002 ,E 10000 £

* Luminosity optimized at J/y O g oo

. — MC Truth
ffr“u::}‘—}b) — Before Opt.

Ny After Opt.

0.0015} 6000 [
. 4000 ﬁif
resonance k :Ih
: 20001/ ;
0.0005|- OU O.IDS U‘.1 0.I15 012 0.I25 0.‘3

* Luminosity of STCF: x 100 R S
* 2-3years data taking =TT s
* No polarization beams are = B
needed < < < ome
O Beam energy trick R I T

AP

= small beam energy spread
= J/\y cross-section: x 10 = A p~107°?

O Challenge: Systematics control, spin procession effect in magnet

AP

25



CPV In T decay

H.Y. Sang, et al., Chin. Phys. C 45, 053003 (2021)
> The CPV source in K° — K° mixing produces a difference in tau decay rate

B(tt = K2nti:)— B(t~ = Komvr)

In Theory Ag= B(tt = ]\’2?.'*1/,.) + B(1™ = ]\'2.7.'—1/7.) = (+0.36 +0.01)%

BaBar experiments :  Acp(r™ = Ksnv[> 07%]) = (-0.36 £ 0.23 £ 0.11)%
2.8 away from the SM prediction

Theorist try to reconcile the deviation, but not coverage even NP included
Possible choice to increase the

2 o T T T T inclusive WG Figure of merits: polarized beam
C [ T—>nrnv;T—evv _
g 250 - * E romnv;touvy a) TC( Chgr m
= C [ wonrnv;toan’y 104 E=2.087GeV
200 - * [ 1>nKndv;t—evy
[ other ditau 0.94
150 |- . (=] hadrons :
; . : 084
100 -~ L 9 -
sof- o J B fGCTorY 07T Je-6Gev
: " 0.6
1.4 1.6 1.8 ( 1 | |
MKsm'(GeV) -1.0 -0.5 0 0.5 1.0
S- - . cos@
The CPV sensitivity with 1lab? @ 4.26 GeVI: merit = luminosity x Wz % total cross section

ASTCF~9' 7 X 10_4
With 10 ab! data:
Agrcp~3.1x 1074 %y 1 —a?a®(1+ 2a) ,

oc luminosity x (wy + ws)




Flavor Physics and CP violation

CKM matrix

Y /g3 measurement
D° — D? mixing
Charm hadron decay
¥ polarization
CPV in Hyperons

CPVinTt

CPV in Charm

Dy = l*v,D - Pl*y,

D° > Kntn K, KTK™ ...

$(3770) > (D°D°)cpo_,
Y(4140) - y(D°D) cpoy

D(s), AT, Z¢, B¢, Q. decay
D° > K etv,

J/W - AA, 53, 575, 500

(11l

T - K;nv, EDM of 7,

7 - /K% for polarized e~

D° > K*K~ /n*m~,
A, - pK ntm® ..,

5V6d/cs~0.15%;
SfD/DSNO'ls%

A(cosdy,) ~0.007;
A(SKTE) ~2°

Ax~0.035%;
Ay~0.023%

Np/p,/a,~10° /108/10°
AA};p~0.015

AA,~107%
AAT—>KS7TV~1O_3;
Ad,~5 % 1071 (e cm)

AAp~1073;
AAp ~1073

Leading role

Synergy with
Bellell/LHCDb

In Competition with
Bellell/LHCDb

Leading role

Synergy with
Bellell/LHCDb

Leading role

In Competition with
Bellell

In Competition with
Bellell/LHCb

*Sensitivity estimated based on £ = 1 ab™?!
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Highlighted physics at STCF

ONew Physics Search

» Rare/Forbidden
» Dark particle search
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LFV decay of t—lll at STCF

electronic " muonic

N ‘\/ » Signal side: T — 3leptons
/ > Tag side: T — evt, uvt, mv + nr® (Br =

/ - 82%)
» Almost background free, the

= pionic 1-prong = others

1, s 90
i sensitivity : By (t = pup)~1/L
» Best efficiency (t — uuu ): 22.5%
(including tag branching fraction)
~ 02T — 1.
Y o Lt | B .
8 b J:lll ----- s 0. » STCF with lab?:
T E - p-f--mmmmm- ~o. 90
wl 1 1 N
M -0.1E b 0. 90 UL ~ -9
< 02F Background P .n. Byy(t = pup) < 2eN 1.5x10
_(}_3;—_ i i —10.
| ;
05F P 0
s s w02 w0 oz °
AM (GeV/cY)
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LFV decay of T—>yu at STCF

. <Inclusiveime .+

. ..-‘

> Signal side T — yu
> Tag side: T —» evd, nv, nrv(Br = 54%)
> Dominant background: ete™ - u*tu~ and

LI

. REPERS ete” >ttt tt >y, 7 - wo
SRR '1_7R/.| G ;}_80 TABLE II. Optimization for pion/muon separation.
(GeV) peff.at1GeV UL(B(T — ypu))/10™°
3% Y6.7 % 1.2
L.7%  92.6% 1.5
TMVA overtraining check for classifier- BDT 1 % 873 % ]_8
3 22 [T Sl et ey T | ighalfrabng sahpe) 1 3 ¥ ' E
z ;[ Background festsample] | | + Background (fraining sample) 3 E
;. 1B :_Hmnm-imvbld: slgral Mmu:mwm:u [k 19 E §
= 1:65— i i ; :
oE i i » STCFwith lab™:

H R D) .
0sf 3 1 By (t- < ~1.2x 10"
un_ W/ 38 g5 SR

48 06 04 02 0.2 04 0F 08 cut value

BDT response
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Forbidden/Rare decay and New Particle Search

t->yLIULIPP,

B(t - yu/upp)<12/1.5x

10-9. In Competition

FLV decays Lo i :
J/W-=>UW,D" > #1).. B(J /1 — et)<0.71x 10~° with Bellell
DX = YT X~J/Y - Age, _
LNV, BNV ) 5 1]§/1/J € B(J /Y — A.e”)< 10711 Leading role
Symmetr ) ) B(n' - ll/7°l)< :
\)liolationy n® - Ur° n' - nll... 1_(3/2_4 ){10_)10 Leading role
FCNC D - yV,D° > 1t~ ete” - D*, B(D® - e*e~X)< 10-° In Competition
Tt o> pltl— .. with Bellell
Dark photon, ete” > (J/P) - yA (= 1T17)... Mixing strength Synergy with
millicharged ete™ - xiy .. Aeyr~107%; Ae,~107* Bellell/...

*Sensitivity estimated based on £L = 1 ab™?!
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Summary of physics program at STCF

XYZ Properties: e+e-—Y—yX,nX,pX; e+e-—Y—1nZc, KZcs

Hadron Spectroscopy: Excited ccbar and their transition,
Charmed hadron spectroscopy, Light hadron spectroscopy

R value: e+e-—inclusive; T mass: e+e-—T+T-

8
@f

Nucleon Form Factors: e+e-—BBbar from threshold

% T

Pentaquarks: e+e-—J/yppbar, Ac Dbar pbar, 2c Dbar pbar
Di-charmonium: e+e-—J/ync, J/yhc

Muon g-2: e+e-—TI+ TT-, T+ T1- 10, 4711, K+ K-, yy—110, n(),mm+ 11-

SPINNING
coBALT
NUCLE!

o
)\?"{
¥ =3

TIRROR W

sETA RAYS *
(ELECTRONS) 2
& ¥

THIS WORLD

Fragmentation functions: e+e-—(11,K,p,A,D)+X, e+e-— (1111, KK, TK)+X

CKM matrix (Vcd, Ves): D _(s)+—l+v, D—=P I+ v

Charm hadron decay: Ac+, 2c, =c, Qc decay

CPV in Hyperons: J/'y—AAbar, 2>bar, =- =+bar, =0 =0bar

DoO-DObar mixing: y(3770)— (D0 DObar)(CP=-),

W(4140)—110 (DO DObar)(CP=-) or y(DO DObar)(CP=+)

Forbidden/Rare decay and New Particl

- Leading role
- In Competition with Bellell/LHCb
- Synergy with Bellell/LHCb/Eic/EicC

CPVinT: T—Ks v, EDM of T, T—=11/K 10 v for polarized e- beam

CPV in Charm: DO—K+K-/11+11-, Ac—pK-11+TTO/ATT+11+11-/pKS 1T+

v/$®3 measurement: DO—K(s/L) i+ 11-, K(s/L) K+ K-, K311, 417

y polarization: DO—K1 e+ v_e

LNV, BNV: D(s)+—I+ I+ X-, J/y—Ac e-, B—Bbar...

Symmetry violation: n(')—IlIm0, n'—nll...

FLV decays: 1—vl, lil,I P1 P2 | J/w—II', DO—II" (I'=l)...

FCNC: D—vyV, DO—Il+ |-, e+e-—D « , Z+—pl+ I-...

Dark photon: e+e-—yA'(—l+ |- ), JJy—e+e-A'...
Millicharged: e+e-— XX V... 32
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Thanks for your attention!
Welcome to join the effort!



