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BEPCII vs STCF

BEPCII Designed STCF

O Peak luminosity 0.6-1x10% cm-2s?t at O Peak luminosity 0.5-1x103%° cm2st at
3.773 GeV 4 GeV

O EnergyrangeE_,=2-4.9 GeV O Energy range E_, = 2—-7 GeV

O No Polarization O Single Beam Polarization (Phase 11)

Zik 3%+ % B, STCFE IR REHIELH ABEPCL S EBREY —FRES
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STCF L&) HIEH A

STCFE R ft & 5 LEAF1LE = A FHIAA O2-5GeVRR R ey s f2:

eim e e e e e e s e g e et e e ey e ametr o non
CME (GeV) | Lumi (ab™") samples (nb) No. of Events remark
3.097 1 I 3400 3.4x 102
3.670 1 T 2.4 24x10°
W(3686) 640 6.4 x 10T
3.686 1 Tt 2.5 2.5% 107
W(3686) - 77T 2.0x 10°
D'po 3.6 3.6x 10°
D D™ 2.8 2.8 % 10°
3.770 1 Dovpo 7.9% 108 Single Tag
DD~ 5.5% 108 Single Tag
Hr 2.9 29 x10°
yD"DP 0.40 4.0 % 10° CPpopp = +1
4.040 , a0 popo 0.40 4.0 109 CPpopo = —1
) DiD; 0.20 2.0x 108
T 3.5 3.5x% 10°
DD, +c.c. 0.90 0.0 10°
4.180 1 DD +c.c. 1.3x 10% Single Tag
' 3.6 3.6x%10°
Tl 0.085 8.5x% 107
4.230 1 T 3.6 3.6 x 10°
yX(3872)
W(3686)rt ™ 0.058 5.8x 107
4.360 l T 3.5 3.5x% 107
w(3686)r 1~ 0.040 4.0x 107
4420 ' tr 3.5 3.5x% 10°
4,630 U(3686)r n 0.033 3.3 x 10;
| AA, 0.56 56x% 10
A, 6.4 % 107 Single Tag
T 34 3.4 % 10°
4.0-7.0 3 300 points scan with 10 MeV step, 1 fb~!/point
>5 several ab~! high energy data, details dependent on scan results

O HBEFS
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1. QCD and hadronic physics
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4 Deep Inelastic Scattering & e*e” are complementary

Crossing symmetry:
(N(p")|j*IN(p)) — (N(p")N(p)|j*|0)

Annihilation:Time-Like region

not
accessible
with protons

Scattering

FFs are real FFs are complex

Space-Like region 0 aM? q2

1o""q,

P = (NG IN(P) = TRy Folg) + g Fela] )

\ermi & Diraé:)rm factors

10



ete"— pp, nn, AA threshold

Integrated cross section:

mo /B
1—exp(-no / )

Sommerfeld resummation factor

in poi nt-like approx:

Gpp/ °l

Mge-2M,

for pp: C=

fornn (AAY: C=1

G o<

)

0 2M2

no lljump"

: .mnﬁ'ZMn
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The threshold production of baryon pair

400

& +++ IIIIIIIIII 1 H rEe.Esm . o(e‘e > NA)

= | 4'+ : o - i

s [t +H, 130 (@), g | g o

B0l p 1 ool ~+DM2 1 o o] e :

Ly PP +-+-++f 200;5 Zoacoit © 300:—_BESM_t J -

5 5 1 400 PRD97,032013(2018) | 2} S ;

- PRD 87, 092005 (2013) | - ] L 5
[ i 100} . 1
B R TR 1] rz(é V) T RN : SaTe
s (Ge : . : 0 L

R B R T PRI PR B 2 4.56 457 458 459 4.6
r e M, (GeVic) < con

AT |

S0 “ - ’ Form factor reflects spatial
distributions of electric charge
CoEE s = and current inside the nucleon

STCF: 100x more statistics will much enhance the
understandings of these 'unexpected' threshold

enhancement! (Study e*e'— pp, nn, AA, XX, EE, QQ, A A, 2 X,
BB 2.9, ... @threshold)
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https://journals.aps.org/prd/pdf/10.1103/PhysRevD.97.032013

AR 31 69 Collins 2 2L % Fom) &

Universality ?
Vacuum vs inside a nucleaon ?

i i
1) QED QCD-calculable Qcp-non-calculable

2) Hadronization/Fragmentation
3) Detection

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

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

SIDIS

Transversity (X Collins FF

e+ e-

Collins FF (X Collins FF

13



Global Analysis on Collins FF

Anselmino et al., PRD 87, 094019 (2013)
Using data from HERMES, COMPASS, Belle

XAt u(x)

XAt d(x)

N
zA" D#(2)

N
zA Dy (2)

Transversity
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0]

0.2 04 06 0.8
Z

1

4+ The Q? evolution of Collins FFs was
assumed following the extrapolation in
the unpolarized FF, and this has not
been validated.

+ Low Q? data from e*e- collider is
useful.

+ BEPCII/STCF

+ Similar Q? coverage with SIDIS
In EicC

3-10GeV? 25GeV? 100GeV?

14



PRL 116, 042001 (2016)

Collins effect at BESI|I |

First time measurement in Low.

o A Ayc enote asymmetries for UL
Q°~13GeV~ at e+e- collision UL, #UC y

and UC ratios, respectively

020 & Mu VS, 29,7, L4 - -
0.15 --Az:prediction : ; 1.5:— z1=[0.5,0.9],zz=[0.5,0.9]':
0.1F =% Ay prediction § % -!:E - :
e e ek N
; 4 : 6 . 05: A=l0.18¢0.03, B=1.02+0.02, lendf='ll.2 i
(z1’zz)bin . -2 0 2 2¢0
o:.z 03 05 0. :/0.2 03 0;5 o:.9:1 +~62 pb ! @3.65GeV
0-2 03 05 08" 4+ Continuum region
: — ¥ Nonzero Collins effect at BESI|II
0.15 ::Z: VS. Py 1  +Basically consistent with predictions
0.1 Ay, prediction $ 3 from PRD 88. 034016 (2013) .
- ¥ Ayc prediction = 4important inputs for understanding the
0.05 %==+=j spin structure of the nucleon
o A 1 +4valuable to explore the energy evolution
o o5 1 of the spin-dependent fragmentation

function.

15



Collins FF at STCF

O STCF is a perfect machine for studying Collins effect

O Poor performance for the traditional de/dx & TOF PID system for tracks > 0.8GeV
O This measurement suffer from systematic uncertain from K — m mis-PID.

O The mis-PID is even worse in the case of KK Collins measurement.

O With 2.5 fb~! 7GeV qg MC (¢ = 5nb LundArlw), we study Collins effect at STCF.

x10° x10°

x10° x10"
40 F ) F

|||||

STCF ek or kaon

2 F
N .Lln-mitched

30 | :
[ 15_-

0 0

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

O By setting the K — m mis-PID at 1%, we obtain:
 The statistical uncertainty for 25fb™* MC is ~1073 to 102
 The statistical uncertainty for 1ab=* MC is ~10~* to 1073

B R M EHEHRECCH T K

16
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CPV in K, B meson system = 1980, 2008 Nobel Prize
2019.03: CPV in D meson system observed!

What about CPV In baryon system?

o \?

Meson Baryon




FTREFHCPV

4+ In 1958, Okubo: CPV in hyperon-antihyperon allows =
“Okubo effect”(Direct CPV) Phys. Rev. 109, 984 (1958).

4+ In 1959, Pais: extended Okubo’s proposal to asymmetry
parameters in A and A decays. Phys. Rev. Lett. 3, 242 (1959).

4 In the ’80s, a number of calculations were made. CKM
predictions, CPV in A: 104~ 10°

4 One example: Phys. Rev. D34, 833 (1986).

PHYSICAL REVIEW D VYOLUME 34, NUMBER 3 1 AUGUST 1986

Hyperon decays and CP nonconservation

John F. Donoghue
Department of Physics and Astronomy, University of Massachusetts, Amherst, Massachusetts 01003

Xiao-Gang He and Sandip Pakvasa
Department of Physics and Astronomy, University of Hawaii at Manoa, Honolulu, Hawaii 96822
(Received 7 March 1986)

We study all modes of hyperon nonleptonic decay and consider the CP-odd observables which re-
sult. Explicit calculations are provided in the Kobayashi-Maskawa, Weinberg-Higgs, and left-
right-symmetric models of CP nonconservation.

STCF: ete"— AA XX, EE, QQ, A AL XX, , EE., Q.Q, @threshold or resonance
18



Spin polarization of A in Jhy = AA

Nature Physics
BGS]I[ 15,631-634 2019

arXiv:1808.08917

1.31 billion J/y events
Quantum correlation in A pair

Parameters

This work Previous results

0.461+0.006 £0.007  0.469 +0.027 ™
(42.440.6+0.5)° -

0.750+0.009+0.004  0.642+0.013 ™
—0.758 £0.010 £0.007 —0.714+0.08 '°
—0.692£0.016 £ 0.006 -
—0.006 £0.012+0.007]  0.006+0.021 '

0.9134+0.0284+0.012 —
1 _o|5 - 0|5 1 CP test
cosH,
a_ + ay
Acp =
a_ — (.1'+

19


https://arxiv.org/abs/1808.08917
https://arxiv.org/abs/1808.08917

Acp Sensitivities in STCF

+3.4 trillion Jhy events = AA, ~ 10*

4 One year data taking

+ Luminosity optimized at J/y resonance
+ Luminosity of STCF: x 100

4+ 1 year data taking

4 No polarization beams are needed

4+ Challenge: Systematics control

4 Full simulation results are necessary!
4

20



PRIX 2 & 2 4

J /Y production cross-section

] T T T | T T T | T T T
s, 0 6E, =0 keV:
0000+ Syeane—+L00keV (BEPCII)
: Syeame—20-0keV (HIEPAF) ] / IIJ width: 92 keV
Eo E E i
BE, 0.7 MeV 8Ems=0.7MeV 0000
only e*e" pairs with E_=3096 + 0.14 MeV i
can prnd.uce allv, njlf3ﬂtt‘ of the total i w SE._=57 keV:
introduce dispersion 0000 rms
| ! 0 /p=41000 nb
higher energy i
+ lower energy
“E+AE E-AE 0000 OE,, .=1100keV:
E E i 0 /=3400 nb BESIII)
E-AE E+AE i
lower energy higher energy _ 1 —
—— 3004 3006 3008 |
more e*e” pairs with E_,=3096 + 0.14 MeV \FS(GGV/C )
Alexander Zholents CERN SL/92-27/AP Xiaoshuai Qin

BRIES R ENEOFHTERELEXTRE, FF LA M

21



CPV In Hyperon Decays

[ 10 billion J/y T r T T T 10 rillion J/y
0.01— — A
0 — —
[N o
< i ] & -0.0045
-0.01— _
i -0.005
el 1
0.73 0.74 0.75 0.76 0.746 07462 07464 07466 07468  0.747
a:\ a/\
r T 10 b|"|°ﬂ JI“ T T T T ‘ T T T I T T | _0-003
L |—f—center value N
L |31 |
0.01 T |iee i
[ |WN3o ] -0.004
0 — —]
o o
< | 1 & 0005
-001- B -0.005
_0.02 Il 1 1 1 ‘ 1 1 1 1 ‘ 1 1 1 Il I 1 L _0.00
0.71 0.72 0.73 0.74 0.727 0.7275 0.728 0.7285 0.729

AD AD

Acp =77 £0.012 + 0.007
BESIII: 1.3 hillion result

22
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Ikfe R AT -F K

+ HENLE: XEHELE (WIRARAETERBARET)
+ KA R AL R

+ g KR ERHRRLET (RS T)

+ ER BT FFHEHF LR > FRINvisbleR T

+ e G ER. AR

+ RRIUERB L BA K

| AHER (0% s

Y(1S) — vy + invisible < 107*~1077 BaBarlPRLI07. 021804 (2011)]

Y(1S) - y + invisible < 1074~1077 Belle[PRL122, 011801 (2019)]
J/Y — v + invisible <7.0x 1077  BESIIIPRDIOL 112005 (2020)]
J/W — invisible <72x107* BESIPRLIOO. 192001 (2008)]

¢ — invisible < 1.7 x10™* BESII|[PRD98. 032001 (2018)]

w — invisible <73x1075 BESII[PRD98. 032001 (2018)]

n' - invisible <52x107* BESII|[PRDS7. 012009 (2013)]

n - invisible <1.0x 107* BESII[PRDS7. 012009 (2013)]

BY = invisible < 24x10°° BaBarlPRD86. 051105 (2012)]



WIMP 5 £-:& % & 48 Z4F A A% & (S1)

+ STCF&ydERR IR (W49 k@ & LIk
Fi)
+ 3.4 trillion Jhp—yA°—yyy,
S 4+ 0.64 trillion Y(2S)—nrr]lp, Jp—yA"—yyx
N3 4+ £ 5 A FBESIIA20204 % % #PRD101,
11200585 4 %, A2 AHY2S)—nnjhP,
Jp—yA —yxy ;
4+ Belle#y # 3%k g PRL122,011801, &
T B A iz A FiIg.3 LR k69 ;

+ FAb5 6 $IE % B SLACH 35

LUX, 2019, Bremsstrahlung (Heavy scalar), 1.4e4 kg-d

e ( https://supercdms.slac.stanford.edu

—— CRESST-III, 2019, 3.64 kg-d

__ z:z:(z)jg::l(m Neutrino cohel.'ent scattering ) -J-‘-’Fﬁé@
Lol Ll Lol [ EET B R ) Dark_Matter_IImlt_plotterlcdfi#';;

1073 1072 wﬁ% G %] & 10 10
mass (GeVie) E: MR, RAEKBENENL
Minggang Zhao

XENONIT 2018
——— BELLE Y(1S) 2019
— News-G 2018

e EDELWEISS-LM
I CDEX-1B, 2019, 1107.5 kg-d, Annual modulation

e COSINE-100, 2018, 6300 kg-d
PICASSO C4F10,2017,231.4 kg-d

25



STCF_ L&) X 1% %

10000 = e Belle with ISR: PRL110, 252002
B @ 54.26 GEV for g')'t+7t-\]/w 967 fb-1 in 10 years running time
— 8000 ........... S ............. A N e .....................
> L Egesiy = 460, €gge = 10% - 70F
- : : : : : - o C - data
= | - L e0- Al
= 8 sor rrne
O S 40
e = E
= D e
= g w1 R
= TS A
-l 1 .
0==37 38 388 4 41 42
Muax(m/y) (GeV/c?)
5 6 7 8 BESIII at 4.260 GeV: PRL110, 252001
Ecm (GeV) 0525 b-1 in one month running time
[ B factory : Total integrate effective luminosity ol o
between 4-5 GeV is 0.23 ab™! for 50 ab™! data S o B
o n -i= PHSP MC
O 1-C factory : scan in 4-5 GeV, 10 MeV/step, = ok | Mo
every point have 10 fb'!/year, 5 time of Belle S Wb ot
11 for 50 ab-1 data 8 iy L T
O ©-C factory have much higher efficiency and bt el en
low background than B Factory Mrnax(m2J/) (GeVic?)

26



STCF L& £ & -F5F %

O CLEOc: USD 99M, 3/ A WBAL X 5] M 4L X, & 14F
NIRRT = FEHKQCD + 32 F 3K,
O LHCDb: huge x-sec, boost, 9fb! now (x40 current B factories)

O B-factories (Belle(-1I), BaBar): more kinematic constrains, clean
environment, ~100% trigger efficiency

O t-charm factory : Low backgrounds and high efficiency, Quantum
correlations and CP-tagging are unique

0 STCF:

 4x10° pairs of D*%and 108Ds pairs per year
— 10%% charm from Belle Il/year
 Highlighted Physics programs
— Precise measurement of (semi-)leptonic decay (fD, fDs, CKM matrix...)
— D% — D° mixing, CPV
— Rear decay (FCNC, LFV,LNV....)
— Excite charm meson states DJ, DsJ (mass, width, JPC, decay modes)

— Charmed baryons (JP¢, Decay modes, absolute BF)
— Light meson and hyperon spectroscopy studied in charmed hadron decays

27



BESIII LA @ &

PDG2014

r(pK°2%) /r(pK-x*) M7/T2
VALUE EVTS DOCUMENT ID TECN  COMMENT
0.66+0.05+0.07 774 ALAM 98 CLE2 [ete™ =~ T(45)
r(pK%n) /T (pK-+) ra/T2
Unseen decay modes of the 5 are included.
VALUE EVTS DOCUMENT ID TECN | COMMENT
0.25+0.04+0.04 57 AMMAR 95 CLE2 |ete™ = T(4S)
F(pKrtn=)/T(pK~nt) Fo/T2
VALUE EVTS DOCUMENT D TECN  JCOMMENT
0.5140.06 OUR AVERAGE
0.5240.0440.05 985 ALAM 98 CLE2 |ete™ = T(45)
0.4340.1240.04 83 AVERY 91 CLEO |ete™ 10.5 GeV
0.9840.36+0.08 12 BARLAG 90D NA32 |r~ 230 GeV
M(pK-nt 1r°)/|'(p K=nt) Mo/
VALUE EVTS DOCUMENT ID TECN | COMMENT
0.67+0.04+0.11 2606 ALAM 98 CLE2 |ete™ ~ T(45)
M(pK*(892)~ =) /T (pK7* 7™) M11/To
Unseen decay modes of the K*(892)™ are ingluded.
VALUE EVTS DOCUMENT ID TECN | COMMENT
0.4440.14 17 ALEEV 94 BIS2 | nN 20-70 GeV
I'(p(K - 1|'+)nonrmnant 7"0)/ r(P K= 7|'+) M2/T2
VALUE EVTS DOCUMENT ID TECN | COMMENT
0.73+0.12£0.05 67 BOZEK 93 NA32 | 7~ Cu 230 GeV

) #7 #5F 5 #F

VALUE (% EVTS DOCUMENT ID TECN _ COMMENT

1.96+0.13 OUR FIT Error includes scale factor of
1.87+0.13+0.05 558 ABLIKIM 16 BES3 ete~ — A.A., 4.599 GeV

r(pK%n®)/T(pK—=t) r7/T2

Measurements given as a KU ratio have been divided by 2 to convert to a K% ratio.

rz/T

VALUE EVTS DOCUMENT iD TECN  COMMENT
0.314+0.018 OUR FIT
0.33 £0.03 +0.04 774 ALAM 98 CLE2 eTe =~ T7(4S)
0
I'(nKszr"')/Fm' I'B/I'
VALUE (%) EVTS DOCUMENT ID
1.824+0.23+0.11 83 ABLIKIM 17H IBES3 et e at 4.6 GeV I |
r(p?ur))/r(pK_ﬂ"") rg/rz
Unseen decay modes of the 5 are included.
VALUE EVTS DOCUMENT iD TECN  COMMENT
0.25+0.04+0.04 57 AMMAR 95 CLE2 ete =~ T(45)
r(pKYrtx~)/Motal F1o/T
VALUE (%) EVTS DOCUMENT ID TECN  COMMENT

1.59+0.12 OUR FIT Error includes scale factor of
r(pKYrtx—)/T(pK—=+) Mo/l2

Measurements given as a KO ratio have been divided by 2 to convert to a K% ratio.

VALUE EVTS DOCUMENT ID TECN  COMMENT
0.255+0.015 OUR FIT Error includes scale factor of 1.1.
0.257+0.031 OUR AVERAGE

0.26 +0.02 +0.03 985 ALAM 98 CLE2 etTe = T(45)

0.22 +0.06 +0.02 83 AVERY 91 CLEO ete— 105 GeV

0.49 +0.18 +0.04 12 BARLAG 90D NA32 7 230 GeV

r(pK— 7+ x°) /Teoral Fa/T
VALUE (% EVTS DOCUMENT ID TECN COMMENT

4.421+0.31 OUR FIT Error includes scale factor of,
4.531+0.23+0.30 1849 ABLIKIM 16 'BES3 ete™ — A AL, 4599 GeVl

r(pK_1r+1r°)/|'(pK_1r+) M1/l2

VALUE EVTS

DOCUMENT ID TECN COMMENT

+ BESHI& T#RAEAT 2 5 I bR a3 = B A e = .
+ BESHI* % & AF >pKa#g R & = “BARHS THAH "BELX"
+ BESHITHRART L5 AN EARAGREZHE(Sde S F FREURE).
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Contributions to £ observation
4 LHCb observed £+ from (8%

E;l:_c-l_ - A;I-K—n+n+ and EISO? e PRL 119, 112001 (2017)
1 - %:Zg: ~+ Data
C T decays %1202— _”Sr:);s;]
4+ Credits from theorists P u

+ (D) =3 t(E}) (Chang, Li, 3
Wang, Karliner, et al.) 3500 R -

+“Discovery channels of o
— doyr— 44 C100R TGy PRL 121, 162002 (2018)
ET > AK T and ESO} E—
Zrn™ was predicted gl ]
benefited from BESIII A/ 5 ol _:
measurements ” 20f SRR RL
(Fu-Sheng Yu, et al, °17) NN
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A theoretical Framework for Charmed Hadrons

4+ Topological diagrams + Symmetries + Experimental
Inputs = to understand the decaying dynamics,
predicting double-charm baryon decays, CPV, etc.
(predictive power)
+ A} branching fractions used for global analysis
= ElF > AK ntnt and Efnt are large enough for observation.
¢ K

+ =+t
AC p ':'CC

++
EC

+Br(Af > pd)/|Vysl>=2% =»+Br(ElF - LZITK?) = O(%)
*+EF S At Kt

4+ Large enough for observation

+ Al BFs from BESII| = Stronger predictive power
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STCF L # £ 3% T4

STCF: ete" = AA XX, EE, QQ, A AL Z.X, 2., Q.Q, @threshold or resonance

STCF Belle(-TT) LHCb 3. }
Production yields “ e et 50 osfls SOE*jnts
Background level . r . . 2 ‘“;1.0ab+1~ 160000 E}/ents
) i3 Al
SyStemath error il e *x 02.;5 235 2,4 2M 2 233 2.6 263
RM(D;) + M(D;) - m(D) (GeVro?)
Completeness a ol *
. i D 005 A e n IAAAA E
(Seml)—Leptomc mode * kA Ak * * * % % 130;_3.0 fb-1~
> 160F : ]
Neutron/K; mode ARk X W S mf :
4 100F :
Photon-involved * Kk kK Kk & W g 3 ;
Absolute measurement * ok kK * * % W S 5

25 2535 26 265
e |
m(D K ) [GeVIcY

0 Most are precision measurements, which are mostly
dominant by the systematic uncertainty

O STCF has overall advantages in several studies
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LFV: Studies of T decays at STCF

» Precisely known kinematics of initial state

/ » Full reconstruction of signal side
signal side > Neutrino in tag side is missing
g = electronic = muonic = pionic 1-prong = others
el ‘ e

-

,

B

. 90
Channel 1: STCF: B (1 > yp) < L ~2.0 x 108

Ny
signal side t = yu aeller
tag side T - evt, mv, mum®(total branching fraction ~ 54%))

Channel 2:

signal sidet - lll (ete" e ,utu u ,ete u ,utu~e ", ute e, etu u")
tag side T - evt, uvo, v + nr? (total branchinag fraction =~ 82%)

STCF: B2(t - 3D < Nui 9 4 %107

2eN;,
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R B RO RBFRBEE, ZRFh
BB KN BRATEENFI?
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BEERE, TEMEFTA
RAME L g BEHRK,

RE R — A AR EARE

HEeFFHERELERE,

WRPRATE
LEAFETF 54 EZ/ER
R P (F)
2.8 FHF H5HRML
g

M201345-4, TPESEHEZLSEIL, PEARNFRAKRFELAR

= A S 6 B 50 AL TT B 7T AT BT S0 e B

SRR T

O%R$E AL FLai, FRME ML LR RETL HR

O/ B 3

s PHAERERSFRKEILR (LB 32 $1000+5005 1)

. BRFBOR. FEAEE. AHEEE AR IR
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BB, RTBRAXRFIRALEN
NHBEES BSERs EFFBiEE RS
Inm BB A

. +
1 1 |
IE 15 &AEH) InEESS Bl E5
aco @it .
T SR SRR
TR XiE 27 17 5%
CPEER B LR i ns
;gg HEs ”ﬁ&;ﬁfﬁm
*ﬁ_f_%& g B




R IAE &) E KA B

— AR B & EKAZE T AL Findico L&Ak K

High Luminosity Tau Charm Physics

Indico for High Luminorcity Tau Charm Physics R&D S b

naico 10T n1gn Luminorcity iau vinarm rnysics ’%‘L)L}kﬁ
STCF Steering Committee v
STCF Accelerator @

STCF Physics
STCF Detector

STCF Accelerator-Detector Joint meetings

HSRBAERFRALTIAE, BEAR, FHMARBKEESS
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A g B4k IR &k lattice it & R

e P T e
“87 "".I..“.‘ \ / ’ -"""-,,“ (&é’@
o 3 .‘.' Q
%, L
Interaction Section

JAH/m 707.258 ‘
A Sher, 2,
S hory A &
Y =R N g Q,% C() Ner Te SCCI.' 02 Y
RALRER/GeV 2, 1-3.57] RN cely Stsy 0f3 FIOH X Ay
S andg s . ODO
mgglé} Matchy, .~ Ysperg; ':
\ “ tiop o Q‘I %\e‘t
7 e

Xt £ (20)/mrad 60 < E o )
/ = 5 ;
TIRIA 1.5 i o g0 25 "
© Se T g H
o4l 5 BER B (B; /5 )/mm 64.1/0.638 £ Bl g
p Bx/By S - S
PE S ‘
R Ee(ey/e,)nm vad 2.85/0.0285 %@\@ SS8E s%
'._.- % 0 -._.'.
TAE R v /vy 30.523 / 28.538 oy oo"j
B (C,/C,) -95.291/-346.239 ) e Technical section, %s?%
injection, RF ity, . -
BHERHEAT 1.237X 103 S oavity e
Snake

HAREERL 4.034X 10

8 5 A 4R 2 eV 78.4 4+ DR AR
S LEEISICEVEN 8919 4 ) arge Piwinski Angle+Crabbed Waist

5 5 A R - RS, 0.04-0.06 (ffit) .
+ ZIHENME

Hourglass3 5 K % 0.8 (ffit)

Bl owon ¢ EFRKRARTEGLBMHABRE
+ 485 5 & dmig B35GEVH B IEA
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STCFA K EANE &I

&
P )
“4
&7 # %
S
R0
d 4 »g,‘&?(is
%@'
(3
EBTFR

+ R Rk SR 8

AF R, EP: 1.0GeV,
1.5nCéy &, F RE $ %

BAFeFiEAN; 5nCH
F RITHR A E YT,

AFAIFEFHNEETF
B, ITRVTHREETIE
#1.5GeV,

+ IR AR T AR B R
b ik B A B AR K,
B B 7 AR IE R %
F R & AR I B
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~6m

| shEmmEugE |

| mzmEns

~7Tm
WRER:
+ AKAE/ B R T(<1GeV) ARIFHEA R SHEE. F
+ EHZTERANGETEMN: EL2]2GeVHpi/K4#
+ RIFHG-TFEA G S H2)1.8GeVEgmu/pio-H
+ ...

PXD
~<0.25%X,/ layer

Oy < 130 um
MDC
Gyy< 130 um
c,/p ~ 0.5% @ 1 GeV
dE/dx~6%

EMC

E range: 0.025-2GeV
o (%) @ 1 GeV
Barrel: 2.5
Endcap: 4

Pos. Res. : ~4 mm

MUD
0.4-1.8GeV
7 suppression >30

i
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R B RN R

Illllllllllllll_ 5IIIIIIIIIIIIIIIIIIIIllll[llllll]lllllll
STCF CDR ] 10 STCF CDR %

n from TETI:+X0@ 7.0 GeV — ’Y from t%'Y“' @ 4_26 GeV 3

mlrom s K'my @ 4.26 GeV - — —— v from tdecay @ 4.26 GeV -

7 from J/y—AR @ 3.097 GeV 3 4 (
u from 1>y @ 4.26 GeV ] 10 y from continuum @ 7.0 GeVg

u from 17— 3p @ 4.26 GeV 1 —— yfrom A decay @ 4.64 GeV3

—

o

w
JLALLL I

u from D —uv @ 4.18 GeV — yfromD*-> yD

T -7 . ] 3 s i

1o° "%‘T\ biom vk @sooroey § 10 yrom (28} ¥ n.29) 7§
‘I‘\ :

L 10? 1

10 ]
JMWH ! g
1| 1 !
00 05 10 15 20 25 30 35 0.0 02 04 0.6 08 1.0 1.2 14 16 1.8 2.0

P (GeV/c) E (GeV)

Charged particles Photons

\

+ sH&AE/Bh B TF(<1GeV) A RIFHIER AL B . HH#
+ EHETEEAGRTER: A52GeVeipi/Ky#

+ RIFSTFEAG S A 2|1.8GeVeimulpiH
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AT HEM B EA KT

pRWell foil -

S
S
i
R
R e
o

Ry =16 cm

S

3 layers of cylindrical uRWell inner tracker

% R
S

“*‘**é"‘***"‘ifii .*:v' o
R

e

3
EARERR
i 5

1

A SRR TR R B BA LA

+ REFTR: MEMK n JU s 3
RARAR: WERUEENE Shan 2 RN BHA T
+ = B s #cylindrical-uRWellig 2] 2 . 5528
+ 425 %6 cm, 11 cm, 16 cm; ¢ SURBE
+ B EER BWE £0.2~0.25% X/X0; + Helium-based gas: He/C3H8 (60/40)
+ XVoBikth, BEARBEATHE + Small square cells, 48 layers
%112 kHz/cm?, 4+ Sense wire: 20 um W, Field wire:
s s 100 um Al
+ BRAE: B2EANE (AT -

4+ Carbon fiber for both inner and

MAPS &) 4% Z 35 M] 28) outer walls
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#SFRICHR R F

+
+
+

Csl LM, MPGD@&:
Radiator: liquid C;F,,, n~1.3

The K/p ability can reach to 5.7
GeV/c with 3o separation.

/K goes up to 3.5 GeV/e.

The low momentum 7/p
separation is also possible.

T EA R AR

3% £FTOF: DIRC%A7EIa4EM B
quartz + MCP-PMT

Proximity gap ~10cm

Radiator: liquid C;F,,, n~1.3
The K/p ability can reach to 5.7
GeV/c with 30 separation.

n/K goes up to 3.5 GeV/e.

The low momentum 7/p
separation is also possible.

++ 4+

+ 4+
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STCF %, 5 = ft B &%+

i
=

+ i F 45Csl(pCsl) & 4k

4+ Barrel includes 6732 pCsl crystals arranged in 51 rings
(along Z) of 132 crystals each.

4+ Endcap is composed of 969 pCsl crystals.



T 337 T AEHUR AL ‘Li&.@ DESY

RICH# 4
4+ Csl k&

+ MPGD
+ AFT

'%

~*-no correction
—*-with correction
= =
€ "
& ] * oy
] d
E I
L IR TN NN SN NN RN TR SIS SR N L
T y v 1 & 500 1000 1500 2000 2500 4000 _ 3500 50 100 150 200
10 15 20 25 30 Char
X(5mm) - Threshold (mV)

R R AE K E 5 44



TR FHA R

7 layers of plastic scintillators\ 2400 mm 1100 mm

3 layers of % Neutron
Bakelite—RPC\ shielding
’ 1850 mm

,,,,,, P  Endcap

™~ Yoke
component
RIBER 10 . o

IEKJERE [om]  4/4/4.5/4.5/6/6/6/88 oIk 24 A mAot]

B e
(=1677cm)  Total:51cm, 3042  ‘SEB[m]  ~1237in total

+ A3/ % Bakelite-RPC, b8 & AR B 869 X3 o5 T Wit
T EANBN, FRIER AL F B3R & R R TR B R



RN E & LKA

McGenEvent

BTV FECDRIE H 3R vEY HE b B, R A fd)
S R EE LA PRI 2504
TRIFLRE U8 LR 8 B 2 . R PRI A Iz 5)) 240
GE—RANIhEE, FEH AT UL RCR 5 7% il 2
EAREREE S _Fr7AE1 abtidinclusive MC

va(GeV) | process ) statistic
3.0097 Jfr — AN — ppntw T.Tes
3.007 I/ — AA = nprta" 4.3e8
3.097 1/ = AA = pan’x 4.3e8
3.007 J /4 —anything 1 billion
4.260 ete” —anything 1 ab™?!
4.640 ete” —anything 1 ab™!
4.180 ete”™ —anything 1 ab™!
4,004 ete” —hadrons 0.1 ab™!
3.770 ete” —anything 1 ab™ ' (Ongoing)
: b ] - o 3
G‘JUS 2500F b Funsimas s %m 2 ——s %mom ¢ i : B KEK
@ N —— STCFast r — J—
E 2000 ﬁ sooof E, 8000 700 A'L BESHI
25| 3 6000} | track "= Vertex Fit ~ | Dstag ™
.0 Chargedtrack = £ 1 Neutraltrac so00}- - g
oot i i 2000f "
500:_ 20“3-* 200
é’: N S ! _ 0 20 40 60 80 100 '®
66 367 368 369 37 371 37 I?DE 0.1 012 014 016 018 DecaylLength/ErrOfDecayLength §7 508 006 004 002 0 002 004 006 008 0.1

M(y')(GeV/c’) M, (GeV/c?)
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> 1% T A BINPAe# B A B H T H KK F:
ASuper Charm-Taus B LA RKeGH £, T X0 A
YRR G FEBARAELE o AA IZ IR P
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» B AKEK#AF AT
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International Workshop on Charm physics
* Conference on Flavor Physics and CP violation
* International workshop on Tau lepton Physics
* Gordon Research Conference
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> 2> 0.5%10%°cm™? s

r AR #—FRI T EF LA RRGESN
> SAEBER . ~800 K, EAE: ~300%
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Budker Institute of Nuclear Physics (BINP)
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