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_Super Tau Charm Facility (STCF)

A factory producing massive tau lepton and hadrons, to unravel the mystery of

how quarks form matter and the symmetries of fundamental interactions.
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« E,.=2-7GeV, L£>0.5x10° ecm2 s!
* Potential for upgrade to increase luminosity and realize polarized beam.
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 ITK: Inner Tracker
ITKW: cylindrical MPGD
ITKM: CMOS M-MAPS
(d MDC: Main Drift Chamber, Central tracker
e 7w'/m” track Reconstruction
(] PIDE: Particle Identification-Endcap
DTOF: DIRC-like TOF
PIDB: Particle Identification-Barrel
RICH: Ring Imaging Cherenkov detectors CsI-MPGD
BTOF: Barrel-TOF
 wt /7~ Identificaton
J ECAL(EMC): Electromagnetic Calorimeter pure Csl + APD

1% Reconstruction

J MUD: Muon Detector RPC + scintillator
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Physics at the Tau-Charm Energy Region

Unique Features in tau-charm region:

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

* Transition region between perturbative and
non-perturbative QCD.

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

P ; .+ t 4 * Threshold effects and quantum correlation

of pair production of hadrons and tau

o(ete~ — hadrons)

leptons.

* Rich resonance structures, large production

i . - cross section for charmonium(-like) states

s (GeV) and exotics.

* Hadron form factors « Light hadron spectroscopy * XYZ particles ¢ Complete XYZ family

* Y(2170) resonance * Gluonic and exotic states * Physics with D mesons « Hidden-charm pentaquarks

* Mutltiquark states * Processes of LFV and CPV * fpand fp_ e Search for di-charmonium states
with s quark * Rare and forbidden decays « D% — D° mixing * More charmed baryons

* R value / g-2 related * Physics with t lepton * Charm baryons * Hadron fragmentation
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Physics Flagships & Expected Data Production

Three-fold physics flagships: =1
Tests of fundamental Symmetries Exploring QCD nature and Precision Measurement of Fundamental
confinement Physical Parameters
« CP : Hyperons, tau, EDM * Hadron Spectroscopy * R-Value, Tau mass
« CPV : K°— K° system * Nuclear Structure * Running of fine structure constant Aa,,,
 CLFV : Tau, meson decays * Fragmentation function * CKM elements
0" L mosn  mmses .. T T ]~ Aboutlabintegrated luminosity at
:_ R :2?'}?;'[(f‘;§°,’one year e R T S _: STCF per year.
100 — : _ . e W —
- —| * STCF shows superior statistics and
e purity compare to other experiments.

10°

Ae Jy  y(3686) X(3872) Y(4220) Zc(3900)
L )

]
Exotic hadronq

Light hadrons Tau lepton

Hadrons with‘charm quarks

e The physics sensitivity studies are

based on, but not limited to, data
samples of these size.
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Physics Program at STCF

M. Achasov, et al., STCF conceptual design report (Volume 1): Physics & detector,
Front. Phys. 19(1), 14701 (2024)
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Expected Sensitivities

Physics goal Observable BESIII Current world best STCF prospect(1 ab™1)
A p in hyperon decay 0.005 0.005 O(107%)
weak phase in hyperon decay 1.2° 1.2 0.04°
App in tau decay - 0.25% 0(1073)
Fundamental EDM of hyperon - ©(1071%) ecm ((10721) ecm
Symmetry EDM of tau - O(10717) ecm ((10718) ecm
cLFVin 7 — pup - 2.1 x 1078 ©(1079)
cLFV in J/v — ep 4.5 x 102 4.5 x 1072 O(10711)
cLFV in J/¢ — eT 7.5 x 1078 7.5 x 1078 010719
Ny (a260) ../ x(3872) 107/106/10* 106 /10° /108 10°/108 /106
Pentaquarks - P_sin J/vp(A) O grppp =4 b
Quark Di-charmonium - di-v O jppee = 10 tb
Confinement N 1 4/(3686) 10'°/10° 10'°/10° 10'?/10"
Collins effects 0.3 0.3 0(1073)
Baryon form factors 10% 10% ©(1072)
R value 3% 3% 0(1072)
tau mass 160 keV 120 keV 0(10) keV
Physical V.. - 1% 0(1073)
Quantities V.4l 1.2% 1% 0(1073)
V...l 1.4% 1.4% O(1072)
Sys. unc. of v from D decay 0.4° 0.4° 0.1°
a - 1.5% O(1072)

=

Based on Fast
simulation

Next task, conduct
full-simulation for
these physics

processes and writing

TDR.



Full Software Chain for STCF

Offline Software System of Super Tau-Charm Facility (OSCAR)

External Interface+ Framework +Offline

_________________________________________
e Ss

SNIiPER framework provides common functionalities for whole data processing

Offline including Generator, Simulation, Calibration, Reconstruction and Analysis

U
"
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________________________________________________________________________________________________________________________________________
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Applications

Generator Reconstruction

Simulation Analysis

Core Software
SNiPER EDM 10

Service User Interface

o i o
-~ =~

Ul

External Libraries and Tools
DD4hep Geantd PODIO

ROOT Python cmake

N N e ——————

Detectors Digitization Reconstruction Analysis tools
Global PID Traditional Kinematic &
combined PID Vertex Fit
ITK

MDC
RICH Charged

tracks: @ Q
DTOF
BTOF Neutral

tracks: Q Good state
EMC

) Under optimization

MUD Y

Under develoopment

~. rd
'~ P
o

W.H. Huang et al 2023 JINST 18 P03004

________________________________________________________________________________________________________________________________________
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= sics Full-simulation =STES
—
i f full-simulati hai
« Testing of OSCAR full-simulation chain
6000 = M Knfn : : . : . Efficiency vs p: PiP .
F el 25000 - —MC gt B 1eno_ — AlerFi 1200 — Signal
5000 [ StdDev 0002479 Y, g s, } = Mean: 111543
E 2 5 . 1600[— Std: 0.00126 10000 Touschek e |
C > 20000 - C P R I T - —— BeforeFit i
E L - . I I ) 1400 — Mean: 1.11496 2} .I.J]_r = Touschek e*
4000 [ = or - Sid: 0.00616 S 8000 {1 ' Beam-gas €
C E 15000 - r = Signal Effciency oL o . B
3000 - M(u+ p_) _ L b : E:m:lpl;m Q 6000 eam-gas el
E 7 - = MuP MisiD 2 Luminosity
T = 10000 L i PP MisID 5
2000 - E 04— T w0k Lﬁ 4000
s 5000 - i F b
1000 — 02 00 2000~ ]
: -—t 20, : s
Divvilones Ly . T TR %08 0l ol2 0'14 016 018 02 022 024 o T i:l:—h=-=-¥i_-_~£l:-q—,.- o N 0 e : I
8.06 3. 07 3.08 3. 09 3.1 311 312 3143 31« : | : : : ) : ’ ) 0 03 1 BE z Z5 b, [Gevic F 07 o2 104 108 108 14 id2 144 116 118 12 0 500 1 000 1 500 2000 2500 3000
" Mass MnGeve) DTOF Hit Time (ns)

v' Tracking v Neutral v Global PID v Kinematic fit v Background

« Generators in OSCAR o COmputing optimization
« Babayaga (bhabha, dimu, digam),

Time Quota

Ti ; . lati Size of data
Phokhara, Conexc (ISR) B T ma.
- Madgraph + Pythia (ditau) i
- Ekhara, Diag36, Gluga (two-photon) - o B g o
0 — Trk. Exp. : si::_xrzc'

d KKMC + EVtGen (Charmonium decay) ’ simulation digi. & rec. simulation reconstruction 15% | 0. IDTOFreé.
« LundArlw, Pythia (qgbar)

H2.60 H26.1 H2.60 m26.1 = MUD rec.



Full Software Chain for STCF
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* With the refinement of OSCAR framework, full simulation for more physics processes can be
performed

* Jan. 21, 2025: Kick-out of OSCAR full simulation, three physics working groups formed
* Feb.21-23,2025: STCF OSCAR tutorial & hackathon, about 20 analysis underway

*  May-June, 2025: summarized the results, preparing the TDR drafting for physics performance

* End of this year: Finish the preliminary version of TDR

June 2025

Juno4 tau physics weekly discussion [

May 2025
=) May 28 tau physics weekly discussion

May 26 STCFWG1-Precision test of fundamental symmetries

THARFOSCAR s

May 21 tau physics weekly discussion
* TROSCARIH

Physics -- Physics/Simulation Meeting -

May 19 STCFWGL-Precision test of fundamental symmetries
May 14 tau physics weekly discussion

Physics -- Symmetry

Mmay 12 STCFWGI1-Precision test of fundamental symmetries

PhySiCS - Confinement May 07 tau physics weekly discussion

Physics -- SM parameters

February 2025

Feb21-Feb23 STCF Oscar tutorial & hackathon @

11
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WG1: Fundamental Symmetries

WGI Conveners: 35 (FIHEXE), XUBBIR(HRELEX)

Baryon CPV and EDM J/p - A/_\ FHBE (LX), skEIF (EFRKX)
J/p - ETET ®B EBXE)
T - m(nn’)v /=% GIX) , XERk (FAREIK)
T physics T30 ZFE5H (PRX)
(QE, EDM, rare decay) Radiative decay Z2F FBKR)
T EDM TR (JAEX)
C-even correlated DD EFER (=XK), =5 BEEXS)

Charm mixing, strong phase .
D{s) = v/m*+Dy)

CPV in A/ decays AK*, 2K+ 2K FRLEEEK)
CP and CPT in K2 » m* @~ decay J/Y - KK sk (EFRIR)
N ll/ ==
CLFV decay J/Y-v (E3F=g (l:le)

DO A+ ALP IR



Sl
SOV
9, m ﬁ G

*
W
\ & g

~ § 23 %

WG2: Quark Confinement

WG?2 Conveners: BKEE (FRX), ZiF (EBXE), BRiEH (1ZX)

X(3872)
Charmonium-like, ee” ~ mZ(3900) Bitn (PFRX)
tetra- and penta-quarks e*te™ - P_p — J/Ypp =i (':FjC)
ete™ - J/yYn, BERAERR (AX)
Collins FFs ete” » KK, tm, Kn Z£=E WX
Hadron EMFFs ete” - pp A& (FX)
J/p - ete n'/n Vindhyawasini Prasad (5 K)
Form factors in hyperon It > yp RE (FFEIX)
decay A - pev RIER EBXE)

E- - Aev i (REIK)
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WG3: Physical Fundamental Parameters

WG3 Conveners: B (BX), ZEEgR (GrEghX)

Simulated Process Contributors

R scan
Two-photon physics

Tau mass

CKM matrix

Strong phase

A

ete” -» hadrons

yy = hadrons

Ne 2 VY

*1~ near threshold

ete” o1
D - mwuv
D - uv
D — inclusive
T - Kv
D° - K mn*tr®

0

ete” »tit7, T lvyv, T - inlv;

Ul
N
(3 1)

ERMXR)
= (ERX)
AR (FRIK)
Hinilk (ERX)

FHERE GRIRIHKR)

SR{ETT, XI5A% (5=

FE =K
=i BRI

14
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» Described by EM form factors G ,

0, = SGP—4m?IG|? Gy _ |G -ine
VT 5216, 2+4m21G, 7 G, 16y
ar <1 24
+ a,, cos
a0~ v

» Non-zero sin(A®) signatures hyperon polarization

/ 1-— “12/; sin(A®) cos 0 sin @

1+ ay cosZ2 0

P,(cos0) =

Search for CPV and d, in J /Y — AA decayExx=

s\
r
-

A = ¢€,(Duli) (FW” + —J”quH + Yy F + oy qur) v(4;)

2M,

P, CP violating terms in J /9 production and decay

P;: J /Y longitudinal polarization induced by Z boson

F4: P violating form factors
Hp: CP violating form factors associated with EDM

_ Prr = P
d/'{
 pes+ P

c /
Ty - &
\ E

H;: CP violation term
2 2e 2
Hr(g®) = —9vdp(q”)
3mf/¢
Assuming dg(q?) = dg(0)

dg(g?): electric dipole form factor

dg(0) : electric dipole moment
Physics Letters B 551 (2003) 16-26

[xd]

F, : Pviolation term

Complex form factor, F, #
0 indicate P violation

15




Search for CPV and d, in J /) — AA decay Bl

* SM-CKM = SM-0 =« <d(@Pected) o cglmeas)

-y,

* Based on OSCAR simulation, statistical precision improved
by more than one order comparing to BESIII

* Systematic uncertainty dominated by detector resolution
effects, could be improved by correcting resolution effect in
MC with control samples, which i1s under study

‘Beyond

Colliders

Parameter Stat. BESIII Stat. BESIII Sys.

a 1.3 x107* 2.2x 1073 1.7 x 1073

. 1?DM measurement only performed for A Ad 2 4 % 10-* 4.2 % 10-3 1.3 x 10-3

eron

P Agy 2.7x 107 4.6 x 1073 1.1 x 1073

* d, can be improved 10,000 in STCF > ) 3 3
sinW 4.7x 10 1.2 x10 2.6 X 10

Search for EDM of the other strange and Re(d,) 19 % 10-20 3.2 % 10-19 0.5 x 10-19

charmed baryons
Im(d,) 1.5 x 10720 2.6 x 10719 0.6 x 10719

16



P
__________ AP
B0l N 57 -
I > \ 90 e
> < —-->
- | : /
- E
1
1
1
~ 1
AZ
AaAK
—— unpolarized beam
L - P,=03 e P,=0.5
----- P,=0.7 weses PL=1.0
107 Belle T with 980 b
e T e . o~
e B LHCb with 9 fb™ Ta
:‘C;. = e
n =
v ot [ U
E LHChwith50 b e el
LHCb with 300 fb™*
(02—  Bellellwihsoab'
B I 1 1 | I 1 1 ‘ 1 1 ‘ 1 1 ‘ | 1 |
0 2 4 6 8 10

Luminosity (ab™)

O A} pair production in STCF
v /s = 4682 MeV

O Signal channels:

AK,Z°K,51K?Q
O MC simulation: OSCAR
A(,ZZ' O
I = unpolarized beam
----- P,=0.3 cee P05
[ U A P,=10
L ”””””””””””””””””””””””” Belle IT with 980 fb "

Belle IT with 50 ab™

1 J L L ‘ 1 L ‘ | 1 1 ‘ L 1 1 I | L 1

0 2 4 6 8 10
Luminosity (ab™)

107

o (Xf—af
Acpza +(_x_oc—tan¢tan8
f f

B Br—B
A p = —
CP— Be+B;

¢ is the CP-odd weak phase and & the CP-
even strong phase

=h|

«x tan¢ /tand

+ 10
aztK?
cpP

B = unpolarized beam
L e P,=0.3

Luminosity (ab™
y (ab™) 17
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Search for d, inete” » 1ttt

« Signal channel: 771t~ > i~ VvV, pTp Vv at 4.26 GeV

* Finished Truth level, full OSCAR simulation is ongoing

« y-level machine learning selection (select 7° gamma from ISR)
* Event-level machine learning selection (select pp from pa)

TMVA overtraining check for classifier: BDTG

TMVA overtraining check for classifier: BDTG

3 77 Signal (est sahpie)’ T " [ 14 Sighal (traihing sample) | ' ] 3 1.8 AT Signdi (test shmple) | ' | |+ Signl (training sample) ' |
E 35 5@ Background (test sample} + Background (training snmple)_: E Background (test sample) + Background (training sample) E
2 EKoImugnruv-Smimov test: signal (background) probability = 0.598 (0.697) n 2 1.6 [FKolmo. -
Z i = < ]
< % i £ E
-] 3 R
257 1z 12 =
72; :g 1 _:
2 72; . 3 .
£/ 13 0.8 -
1.5 ? = 'g‘ !
= Eg 0.6 —
! e a 0.4 ]
. W ]
0s ///’lf 3 0.2 5 :
e i 5
0 - E 0
08 06 04 02 0 02 04 06 08 08 06 04 0.2 0 0.2 0.4 0.6 0.8
BDTG response BDTG response
y-level BDTG Event-level BDTG

Ui0-tlow (S, B): (0.0, 0.0)% / (0.0, 0.0)%

Overall efficiency: 0.37% , Signal efficiency: 4.9% , Signal purity: 91.2%

pp

. —— dr==50x 10" cm 7]
0.6f dy = =50 x 1071
— d:==20x10""e.cm
d.=00x10"%e-cm
— d,=20x10"%e-cm
NELE —— d,=50x10"%e cm ]
=2
~le
0.2t
0.0, - T T T
1.04F SR ‘ —
X T T - e - P
=~ 1.00 P ﬂ—ﬂv
B e Tem——
0.96F , . ,
-1 ) 0 2
ORL‘

(Olh.‘)

0.015

0.010:

0.005

0.000

—0.005

—0.010

—0.015

s R VR R /R
d; [107% e cm)

18
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[EI Tau pair production in STCF
v' Energy points: 4.26/6/7 GeV
v 1 ab1/year > ~10° tau pairs/year
O Signal channels: ¥t~ > ntn~/ntp¥/pTp v v
O MC simulation: aMC@NLO + Pythia8
« Tau production and Tau decay

« ISR, parton showering
O Event selection ready

« Reconstruct spin density matrix

Entanglement monotone: Concurrence C[p]
Bell-inequality: optimized operator m12[(]

» Concurrence(t+t- )

m12(t+t- )

- -08 -06 -04 -02 0 0.2 04 0.6 0.8 1
cos6

4—1 -08 -06 -04 -02 0 02 04 06 08 1

cosf

Quantum Entanglement in e*e™ — 741~

—_——
STCrF
-

Quantum state tomography: reconstruct the spin
density matrix (SDM) based on decay products.

+ + o Us
T e \?2 P4 T i)
P3
W -
- P Bw N T %2
> < e °
x////// P2 - o
D4 - _
Tt e T V) i
1 3 3 3
— - -
p= 4—1[12®12+ZB[ (:®1)+ Y B/(1,®0)+ ), cij(aicgaj)] :
31 do 9 1 do
Bf=—— [ do* nt-é), cC. = = [ detd@ ———— (7t - &,)(A - &)
! K, ©C dQ= T kk_ e de+tdo- ( i) J
no entanglement @ Clp] = max{0,1; — A, — A3 — A4} @ maximally entangled
ete o 1t -o- Full space ete” - 17 -+ Full space
6.0 GeV, 0.0042 ab™' - cost <0.4 6.0 GeV, 0.0042 ab™ ~+ C0s0 <0.4
pp channel pp channel Bell-inequality is violated
. Full Stat syt o[% . Fu Stat syt af%)
€=0.23976 +0.02837 +0.02527 +0.01289 118 myz = 0.79067 +0.05451 +0.04933 +0.02319 6.9
€=0.19886 +0.02113 +0.01867 +0.00990 10.6 my; = 0.47166  +0.03001 +0.02653 +0.01403 6.4
. he
!

e L by by s by 1
0 02 04 06 08 1

mi2

AT FETE1 FNETE FET I AT SNNNE ENETY AR TY PR ANET TR SR T O R M
0 o1 02 03 04 05 06 07 08 09 12 14 16 18 2
concurrence

19
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CPT Symmetry Test in K? — K? System

CP try: ° °
0 " asymmetry ey Based on Fast simulation
— _ ==
K%ecay vertex ACP(T) - Rf(r) + Rf(r)
Rt . ; 4 a72)(rs—I.)c Amt —
e . ; ndle cos (Amt —{¢
7= milLl /Il | Le 3 = 2Re(e — 6) — 2| /i > ( Z f=ntn",n%n°
ey s e = gt R 1+ [ng] ells—1i)7
/KO Ks:ct = 2.684 cm
pro?uction F Decay rate:
e vertex w_ ____
» cil S, <

> 7 <
g’ G e

107 g7
| - Ko
. + KObar
! + bkg->K0
10 + bkg->KObar
1 06 ] "'u::‘.
e .
10
] 04 "“4-.4.1., ..............
4, “:::12:::::::-: ..............
1 03 £ +: “.3‘ o
"ht‘.ugot*.t.,' 14
]02 ey, mtg.'*:.::tm:t::;*:t-
| I L PR T N T S TR
0 s - 15 2(
Decay Time

e+

0.6
0.4

0.2

o
no

[1 — 2Re(e — 9)]

Ry(7) = 5
Ry(r) - 1+ fZRze(e —9)]

M, =(2.2099 +0.0065) - 107

6, _=(43615 £0.121)°

k =0.999830 =+ 0.000049

4 6 8 10 12

Neutral kaon decay time ( 1)

F'g X |:e—FST + ‘nf|2e—l"1,‘r ) |7?f‘ e—(l/?)(Fs+FL)TCOS (AmT . (,bf)]

FJ; X [B_FST + ‘T?f|2 e LT 2 In¢) e~ (/DT s+TL)T g (AmTt — gbf)]

Paramet | |ng|(1073) @ r(degree)
er

PDG 2.232 £ 0.011 434+ 0.5
STCF 2.2099 43.615
expected + 0.0065 + 0.121

Considering the measurement error, efficiency, and the
background

20



— D%mixing

® F...=4030MeV, [ L =1ab L

Component Final State c(D°D")
D°D° D°D° Odd
ono
D050 yD D_ Even
Coherent 7'Dpepo Odd
onpono
D#0p+0 yr’DD _ Even
yy(n°n®)D°D° Odd
D**tD*~ mtg~DODO -
Incoherent
D**D~ n+DOD~ -

® The charm mixing parameters are

extracted in a ratio between C-even and

C-odd production processes

C—even __ C—even 0 0
Nsig = Np+opo @ B(D* - D V) * Esig
Nsci;‘)dd = Np-opo B(D*O = DOn.O) " Esig

C—even
N, sig

B RC—even 'B(D*O N DO]/)

C—odd
N sig

~ RC-odd . B(D*° - DO7r9)

® Decay modes: Knr®.

Flavor tag: Knnemr, K nn’, Knnm

M?(K %) (GeVZ/c?)

«
T T

g
o
T T T

S

w

e (CP-eventag: KK, nm, mnm®. o ‘] 5
« CP-o0dd tag: Ksm%, K7. i 1
¢ Self-conjugate tag: KST{?T- 0-5j|0|5| L1 *‘| L1 |1\5| L 2\ L1 \2|5| L1 :|3 | 0
' ’ ME(K %) (GeVZrc?)
K-n*n® I I 1 Belle I1 50 ab~1
0 (%) 0.062 0.200 0.080 0.057
o, (%) 0.021 0.067 0.030 0.049
Orep 0.060 0.060 0.060 i
6, (%) 3.31 3.34 3.31 i
0, (%) . 0.045 i ;
or i 0.014 i ;
05 (%) i 2.43 i -

I: Unbinned results of fixed strong phase parameters.

* II: Unbinned results of floated strong phase parameters.

* III: Unbinned results of consider the uncertainties (1ab™1) of strong phase parameters as one Gaussian constrain.
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CKM Matrix 51“?

The CKM matrix elements describe the mixing of quark 4 b7 A U ( | 28 d T N/ d N
flavors. The unitarity of the CKM matrix ensures three

quark generations and violation suggests a fourth! N — Ichd T/CS F/cb

S
b' 12000 200 2 b
Leptonic and semileptonic decays of charmed T K 2d o SN
hadrons (D°, D*, D}, A}) provide ideal testbeds

Purely Leptonic:
to explore weak and strong interactions

|Vescayl: better test on CKM matrix unitarity

2. (Semi-)leptonic D4y decays enable tests for LFU

Semi-Leptonic:
3. fps £ (0): test of LQCD P

Veq et 5
W+ - (lr (_7';;* 9,19
G o Oy = ’ - = - ‘ =
o T e 3@ = gl el kel (@)
q g S
q

()
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CKM Matrix

A
9, mﬁ &
|\ ey
>
(7]
D27

BESIII STCF Belle II
Luminosity 293fb"at3.773GeV 1ab 'at3.773GeV 50ab~ ' at T(nS)
B(D* - uv,) 5.1%ta 1.6%4yst [8] 0.28% ;a1 -
fp+ (MeV) 2.6%sta1 0.9%syst [8] 015% . - o o
Vo 2.6 1.0% o [8] 015% . Theory : 0.2%(0.1% expected)
B(D+ — T+V1') 20%3[3( lo%sys[ [9] 0.41%5[3[ -

BD* - 1)
B(D* - utv,)
Luminosity 32fb ' at4.178 GeV 1 ab~' at4.009 GeV 50 ab~ ' at T'(nS)

21%stat 13%syst [9] 0.50%at -

B(D:- — l.l+Vl_1) 2.8%513( 2.7%5){5{ [10] 0.30%5[3[ 0.8%5(3[ 18%5)/5[

fDﬁ (MeV) 1.5%1at 1-6%syst [10] 0-15%stal s - o o

Ve | 5%qu 1.6%m [10] 0.15%.0x Theory : 0.2%(0.1% expected)
fD}“ /fD+ 3.0%¢tar 1-5%syst [10] 0.21%a -

B(D:— — T+ VT) 1.9%5[3[ 2.3%;),,5( 0.24%5(3[ 0.6%5(3( 2.7%syst

Jp: (MeV) 0.9%stat 1.2% gy 0.11%stat — Theory : 0.2%(0.1% expected)
Vel 0.9%gat 1.2% 0.11%4yqy =

T (MeV) 0.9% s 1.0% . 0.09% o1 0.3% a0 1.0% 5y

Ve, | 0.9% g 1.0% gy 0.09% -

BT — t7v;) -
- 3.6% a1 3.0% .y 0.38% s 0.9% a1 3.2% syst

B(Dy — M vy) 23




Summary and Outlook

* The uniqueness at STCF can be defined by three flagships physics goals:

fundamental symmetry; quark confinement; and fundamental parameters.

* Full-simulations are underway to evaluate physics sensitivities and optimize
detector/software performance. Further studies are required to fully validate
detector-physics alignment and finish the TDR of physics simulation.

* We look forward to closer collaboration between theorists and experimentalists,
and welcome to join the physics simulation group!
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Back up



I B B [8)5%

u_l_£n “_I_££”
MM
2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034-2049
oo HHENEE ERAEHE 3
(CDR) TR I B 1] (2~3 %F)
KEFEHARBUK «
(TDR) )
e EEEREN
KWIETT N\

o] Bl 3¢ & R fR 3 B IR E W H

* + HHAfE) : iR, RBEEIARDIK, 3.64 {2
*+hFHHAE : AERIER. Bi%, 6 F, ~501Z
* i=51710-15%F, HZK2-3%F, HIiEfT104E (26)




H = —2(dS-(—E) + uS-B)
= _:]{d + ‘7{#

“11°2,

A > AEON B B AR S BRPRITI S48
'\ y E B « RIECPTFEEHE, THIo CPEIIA
- tl EDM3 FHF L CPRA BB & X
H = —2(dS-E + uS-B)
= K,y + H, U S(d)

H = —2(d(=S)E + u(=5) (-B)
= _g{d + g{,u

p: AEARGE  Bifi
d: HiERAE  E:R

27



S 2o 2 =
ki A AEAS FHRENET T AN NFT R

EHER CP

BRENFHIRE

MR e#0, Kg F K, RE CP KIUEZS
e: RAEAT K T FRESIEZBE)1ZF CP BIA
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RC even(K ﬂ. - 7r+ K+7T_) O(A%{gﬂ—A ﬂ,{3 l‘ 5/ )[K (TCP) ( gw)2+Ri(7'CP) (7'5311')

+ 2V KK Riggnr 5> rp " cos(335 2" — 557 — 20)]
[2 . 3( L )][.K' +R'(7'D )Z(rg31r)2
+ 2V K K™ Ric 3 K57 cos(63°™ + 08™)]

— 4y[rE™(Kirgh + Kirop(rE®™)?) cos(0K™ + ¢)
+ VKR Ry, B2 (rop + r5p(rE™)?) cos(855°" — ¢)]
el (Kargh — Rirop(rE™™)?) sin(65™ + 0)
+ VKK Rigar 552 (rep — rgp(ry™)?) sin(03"°™ — 0)]}

RC_Odd(K_W+7T—7r+;K T )O(AK37r 7r{ ;1:2+y2)[Ki(TE}3)2(7’g”)2+Kri(rcp) (Tg3ﬂ'

VR ey con(d5" — a7~ 20)
+ 2= (2% = P)[K: + Ki(r5™)*(r5°™)?

— P KK " Rs 71" cos(c);)K37r 485"

Strong phase parameters are fixed.

)?
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