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Super Tau-Charm Facility (STCF)
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te: 2-7GeV
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Electromagnetic calorimeter
Muon detector

Particle
identifier
detector

~6 m

chamber

Inner tracker
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Inner Tracker
RPC Scintillator Cylindrical uRWELL =60, 110, 160mm
Silicon(CMOS MAPS) r=36, 98, 160 mm

Main Drift Chamber
Cylindrical drift chamber

r=200.0-827.3 mm
60%He+40%C3H8

PID
RICH with MPGD, Liquid C6F14
P DIRC-like TOF, synthetic fused silica

PID (RICH)

(401a) did

Electromagnetic Calorimeter
pCsl+APD

crystals: 6732 at barrel, 1938 at endcaps

Muon Counter
3 RPC + 7 Plastic scintillator
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STCF FuHAEVZ{=: > 1lab~!/year

Table 1: The expected numbers of events per year at different energy points at STCF

CME (GeV) | Lumi (ab™") samples a(nb) No. of Events |  remark
3.097 1 Tl 3400 34x10%
3.670 1 T 24 2ax10° . Jhy 10%?
W(3686) 640 6.4 x 10™
3.686 1 rr 25 2.5 % 10°
(3686) — 777~ 2.0x% 10° Vet
£ DOD0 3.6 3.6x 10° #ﬂg&*ﬁ;:l:r
DD~ 2.8 28x10° D pair 10°
3.770 1 DD 7.9 x 108 vy - g g 3
D*D~ 55x% 108 Single Tag 102 | ®m BESII —
Tt 2.9 2.9x 10° I Bellell(50 ab™ )
YyD°D° 0.40 20X 10° | CPpopp = +1 - - ggig?-ib%b;) """"" —
4040 i Do po 0.40 4.0x 10° CPppp = -1 10"
DiD; 0.20 2.0x 108 )
o 35 3.5 % 109 't+'t_ 109 g_ ...............
DD +c.c. 090 00 x 10° ‘_0‘3’ TR | NENN || WER | BSEE W SE——— -
4.180 1 D™D +cc. 1.3 x 10* Single Tag z
o 16 vexi® | T A MRl
Tt n~ 0.085 8.5% 107 10 =IO W | BRI R RS (N R | R AR (N
4.230 1 hr 3.6 3.6 x 10°
v I I I = (| =% | ER | ER | ER || ER | BE | RS B || ES
4,360 1 U(3686)r 1~ 0.058 5.8x 107 -
Tt 35 3.5% 10° T D° D D, Ag Jhy y(3686) X(3872) Y(4220) Zc(3900)
W(3686)n 1~ 0.040 4.0x 10"
4420 ! rtr 3.5 3.5x 10°
W(3686)r 1~ 0.033 3.3x 107
4.630 . A, 0.56 5.6 x 108
A, 6.4 % 107 Single Tag
Thr 3.4 3.4x10°
4.0-7.0 3 300 points scan with 10 MeV step, | {b™" /point
>5 2-7 several ab~! high energy data, details dependent on scan results
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M. Achasov, et al., STCF conceptual design report (Volume 1):

o
Physics & detector, Front. Phys. 19(1), 14701 (2024) CDR PubllShed

— ISSN 2095-0462
Frontlers Of Volume 19 - Number 1 @ @ O

February XYZ Properties: e+e-—Y—yX nX,0X; e+e-—Y—nZc, KZcs

PR

[ Hadron Spectroscopy: Excited ccbar and their transition,
/3\3 ‘ @ Charmed hadron spectroscopy, Light hadron spectroscopy
\Q/ R value: e+e-—inclusive; T mass: e+e-—T+T-
QCD and hadronic physics Nucleon Form Factors: e+e-—BBbar from threshold

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

Muon g-2: e+e-—T11+ 11, 1+ 11- 10, 41, K+ K-, yy—n0, n(’),m+ -

Fragmentation functions: e+e-— (1, K,p,A,D)+X, e+e-— (i, KK, mK)+X

CKM matrix (Ved, Ves): D _(s)+—l+v,D—=Pl+v

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

CPV in Hyperons: J/y—AAbar, Z3bar, =- =+bar, =0 =0bar

DoO-DObar mixing: y(3770)— (D0 DObar)(CP=-),
W(4140)—m0 (DO DObar)(CP=-) or y(DO DObar)(CP=+)

CPVinT: 7—Ks nv, EDM of T, T—=n/K 10 v for polarized e- beam

CPV in Charm: DO—K+K-/mi+1m-, Ac—pK-11+TO/AT+11+11-/pKs 11417

Y/$3 measurement: DO—K(s/L) m+ -, K(s/L) K+ K-, K3, 4n

y polarization: DO—K1 e+ v_e

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

Symmetry violation: n(")—Iin0, n'—nll...

Forbidden/Rare decay and New Particl FLV decays: 17—yl lIlI P1 P2, J/y—II', DO—=II' (I'#l)...

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

Dark photon: e+e-—yA'(—=l+ |- ), J/Jy—e+e-A'..

Pei Yupeng (%é%‘-:ﬂﬂg) Millicharged: e+e-—xx Y.. 6



https://journal.hep.com.cn/fop/EN/pdf/10.1007/s11467-023-1333-z
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Bunch number & intensity

Beam-beam parameter

ZN[:3790%

Parameters Value Unit
Optimize energy E 2.0 GeV
Circumference I1 617.06 m
i%a 497.5 MHz
20 60 mrad
&y [&x 0.5 %
| 2.0 A
VrE 3.0 MV
as (w.o/w IBS) 7.3/10 mm
& (w.o/w IBS) 2.84/4.29 nm
Lye >0.5% 103> cm™?s™1
Sx/8y 0.004/0.10
TTouschek 180~200 S

- IBEmE (nyly)

- (RIER SRR e
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Radiative Bhabha Synchrotron
Touschek, Beam- Radiation
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R !
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o $FE: D=60 mm
« YEIE: z=0.5 m, cross angle=60 mrad
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Be ows

> CollimatoriZ & F _EifzbetafREIR A B K E>1.5mAYERBER
_ _ Limitation Design
Name Orientation _
Rmax/mm Zmid/m R/mm
CoHO01 Hor. 78.63 -45.0 15 |
CoHO2 Hor. 78.70 -56.0 15 ,
CoV01 Ver. 9.40 -19.2 5 e
CoV02 \er. 9.32 -31.0 S SuperKEKB collimator structure
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> Tip-scattering &%

o 1RHIERSD
FIRHF

T RIF AT LAZFID

=AY B,
e GeantdhgEtEcollimator;

collimator,

FrAR TN

&l e T1E 12 collimator

EI’JY_ SEZR R 5% GeantdEBYLE BREINSAD

RIFRRAIFET collimator ST ERIERRER;

5 0
Init x / mm

BT EZSRAR- AR

0.07

0.06

0.05

= o oo

(BN =R Touschek _[jif  Touschek Niff | - i - iy

SAD Tl gk [#7 (trun.) | 6.42x10° 6.24 x 10° 1.41x 10" 3.83x10°

Tip scattering(tip.) 6.38 x 10’ 6.12 x 108 1.51x 107 427 x10°
Hofd (tip./trun.) 0.99 0.98 1.07 1.11

Pei Yupeng (3€5°H5)
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> Collimator FLEZEIEAL :

FEFE TMCI 3
LRSIt EY e FEELE=MR RS
Touschek XJR, ZFHREHUR; R-SXIR, FEEU

£1OE +05 +Touschek ,EHH!E 05
. 1.0E+04 ~1-0E404 .—.——r//"_"
S Coulom P
E1.UE+03 E1.0E+03 *TOUSChEk
z 0E+02 "t;l' LDE+02
s 31 Coulomb
1.0E+01 1.0E+01
1.0E+00 1.0E+00
10 15 20 25 30 3 5 7 10 20
R,/ mm Ry / mm
160 500
Ei:g EAOO *Touschek
100 - ™ . " ®a300 Coulomb
(] 80 o
E 60 / EZOO
40 *Touschek X <
20 100 k/*’ & - A
0 *Coulomb 6
10 15 20 25 30 3 5 7 10 20
R, / mm R, / mm
~ / .
(LA FLIRR] B RUE{E Touschek 2N JEE(~60%)
Touschek Fjif Touschek FiiF | #-“T Fiif H-“TFilf
JC collimator (Hz) 3.47 x 10" 2.08 x 10’ 1.08x 10" 127 x 10°
#1115 collimator (Hz) 6.38 x 10° 6.12 x 10% 1.51 x 107 427 % 10°
{I:4¥, collimator (Hz) 2.19 x 10° 1.17 x 10® 1.06 x 107 4.15 x 10°
15



IENNEE RS fRRIRER
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V7C3/V7, for Touschek background
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Detector systems
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HJV7C3 Standalone
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V7C3/V7,for beam-gas background

Sil Si2 Si3

MDC PID-B PID-E ECAL-B ECAL-E MUD-B MUD-E
Detector systems

Touschek i Touschek i |  R-S_LiF R-S Nz
FoCollimator (Hz)| 3.47 x 101° 2.08 x 10° 1.08 x 1019 1.27 x 108
j0Collimator (Hz)| 2.19 x 10° 1.17 x 108 1.06 x 107 4,15 x 10°
LGB (JB/E1) (%) 6.3 5.63 0.11 3.27 ”




V7C3 {57580 N

> VIC3RANEIE
> Touschekg =

~V2, EEEMDI

_'VJ' /
V7/I\V2 V7C3/V2 TO?J/SZESkEtb
ITK1 102.28 1.20 76%
ITK2 93.24 1.46 91%
ITK3 101.58 1.77 87% ;%
MDC 166.05 9.77 94%
PID-B 130.46 6.71 92%
PID-E 156.46 14.21 96%
ECAL-B 12351 7.69 93%
ECAL-E 126.18 7.28 92%
MUC-B-RPC 62.29 5.07 85%
MUC-B-PS 56.38 3.64 81%
MUC-E-RPC 43.47 4.46 82%
MUC-B-PS 49.81 3.06 5%
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O 18IN=40 R :
> Z €[15m,3.5m], RE[0.35m, 0.4 m], 5cm RIEIATEEK
» Z€[1.7m,1.8m], R€[0.1m,0.35m], 10cm
» Z€[1llm,1.6m], RE[0.3m,0.35m], 5cm

pali]
2
s
o
H
=

Gyly

300 10°

! 10*

et number vy number 250 8 10°

No shield 2.62 M 36 k - =
] = 10

Outer tube 83.3k 4.16 k CES t
R [0 S— I

Outer tube + % - | =10
endcap STk 2.2k N s = 10*
3 shields 13.9 k 1k o | o
50 107

: 10°

0

10®
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e+e- pt

Count

—— No shield
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-4 -2 -1 0 1 2 3 4
Pt (log(MeV))
gamma pt
F — Noshield
L Outer tube
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—— 3 shields

N

HsufH li.......

3 4
Pt (log(MeV))

—— Nao shield

QOuter tube
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A

2

gamma p

Count

—— No shield
Outer tube
—— Outer tube + endcap
—— 3 shields
0

N

-1 0 1 3 4
P (log{MeV))

Count

3 4
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HF\V/7C3 Standalone

e+e-Z
F No shield
i Outer tube
E | Outer tube + endcap
E 3 shields ]

e b Lo L ||\|

-

8 6 4 =2 0 2

4 6 8 10
z {m)

gamma z
E [—— Na shield
[ Outer tube
| | —— Outer tube + endcap
—— 3 shields
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O £V7C3hAstandalonefiiE NI M EZ RN T EERS BRI X R

No shield ~ Outer tube Outer tuber 3 shields V7C3/V2 f%?}a?%%ﬂ;&z
endcap )
ITK1 100% 62% 59% 142% 1.20 1.70
ITK2 100% 191% 202% 116% 1.46 1.70
ITK3 100% 139% 88% 102% 1.77 1.81
MDC 100% 73% 32% 6% 9.77 0.55
RICH 100% 63% 27% 7% 6.71 0.45
DTOF 100% % 3% 2% 14.21 0.33
EMCB 100% 60% 30% 10% 7.69 0.79
EMCE 100% 17% 10% 6% 7.28 0.44
MUDBRPC 100% 57% 38% 92% 5.07 4.68
MUDBPS 100% 118% 81% 63% 3.64 2.30
MUDERPC 100% 33% 45% 51% 4.46 2.27

MUDEPS 100% 90% 65% 93% 3.06 2.84 20




STC F %g%ik{itggﬁ W.H. Huang et al 2023 JINST 18 P03004

- TR E Em m .

» Offline Software of Super Tau-Charm Facility (OSCAR)
- HllEsIT, MC #8UE--%E, WD, . .

> 'EZB 53\ = Key 4hep Generator Reconstruction
. EE"IE' 1§ — ‘u:=b é’ﬂ 1 L_I:’ 73 STCE El: )_,_J_E H m_j, Zﬁ 1 q: Simulation  Analysis  Visulization
> B AN &I ORI
= SNIPER EDM Data 1/0O

= H A
o« RS EER NS AIEUEE S
HIEDITEIERAITE
- HthBRIRS
> BB EL AT BESIII

Geometry  Database  VertexFit

)|_

Podio Geant4 ROOT

————————— e
~

DD4hep GenFit CERNLIB

-
-

T e - e o
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https://iopscience.iop.org/article/10.1088/1748-0221/18/03/P03004/pdf

STCF ZNJER4tiT

» ETOSCARRIAIESELT, OSCARBEEHIJ A
> BRINAERSLT
- BERp TID: BERREBIREBEEXR/], B Gyly
- JEEBERBG NIEL: BERNEERISENFRFE, RIBRFRFagetE, BAL
1 MeV neutron/(cm2*y), BFERIMNGIT—IR

o THEEE Count ({UFEMES) : —=E—EELLREERRIEPEL, B Hz

- BRRIFEIEENIR SEE ((NBFF) | F. PFHIEMERELTORIVEBURK,

N EESHEET RIZEIRSRENE, ®E20MeVEIEE FIRRIE

> (EstepRBIFITIAREEE. (UE. NFMSEmeeE, RZLLEF S ER A mH
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S

. TID: ITKM, 103Gyly 2%

BFE:

HFV2 OSCAR

- TIDFINIELEEEMB T Z7K

+ NIEL: MDC, THFSHES, MAESNIELXIMHEER MR/ S FREECA
* Count: BIKFFZLERK.
PRill=S BFE
=3 =2
Firillss TID (Gyly) nNeLErt)rg}cl\rgze/\;) Count Rate (Hz) TID (Gyly) nNeLI’frt)r(]}cl\rgze/\;) Count Rate (Hz)
ITKW1 157.7788 1.04 x 1010 4.55E+08 48.4614 4.29E+09
ITKW?2 51.48866 6.62 x 10° 4.61E+08 23.94599 5.39E+09
ITKW3 21.34881 7.85 x 10° 3.15E+08 15.18521 7.98E+09
ITKM1 2053.323 2.03 x 101° 4.63E+07 417.546 2.97E+10
ITKM2 26.63026 5.72 x 10° 1.08E+07 16.47873 5.98E+09
ITKM3 18.59415 9.72 x 10° 1.68E+07 12.03343 1.05E+10
MDC 7.411894 1.08 x 1013 5.35E+08 1.929072 3.22E+09
RICH 0.537136 4.99 x 10° 1.27E+07 2.095935 4.01E+09 --
DTOF 1.748305 8.56 x 10° 4.14E+08 1.520413 5.68E+08
ECAL-B 0.350685 8.91 x 10° 9.55E+07 0.030975 6.97E+08
ECAL-E 1.216135 1.15 x 101° 7.85E+07 1.181841 1.27E+09
MUD-B-RPC 0.028557 7.66 X 108 3.62E+07
MUD-B-PS 0.00189 1.63 x 101° 2.35E+07
MUD-E-RPC 0.012476 2.56 X 108 7.52E+06 0.059135 8.48E+08
MUD-E-PS 0.003613 1.88 x 101° 1.91E+07 24




Y 595 OSCAR/Standalone

oy [ TID NIEL COUNT
ITKW1 14475% 105.0%  85.1%
ITKW2 1131.6% 57.6%  97.1%
ITKWS3 458.1% 545%  46.3%
ITKM1 172.6% 40.7%  23.0%
ITKM2 105%  65%  7.4%
ITKM3 21.4%  33%  12.4%
MDC 65.1% 25368.5% 73.3%
RICH 18.0% 57.1%  0.5%
DTOF 127.4% 182.3% 284.0%
ECAL-B 98.7%  62.9%  9.5%
ECAL-E 342.7% 79.6%  7.1%
MUD-B-RPC  105.6% 243.1% 654.2%
MUD-B-PS  46.8%  42%  222.2%
MUD-E-RPC  70.9% 350.7% 213.1%
MUD-E-PS 13.2%  104% 157.5%

HFV2 OSCAR

R TID  NIEL
ITKW1 34%  8.4%
ITKW?2 10.0%  24.3%
ITKW3 15.8%  27.1%
ITKM1 31.7%  47.2%
ITKM2 49%  3.1%
ITKM3 145%  1.2%

MDC 36.3%  49.3%

RICH 83.8%  58.7%
DTOF 146.3%  21.0%
ECAL-B 71.2%  41.6%
ECAL-E 178.8% 130.1%
MUD-B 208.1% 591.4%
MUD-E

MDC: OSCAR T{ES{KE#
RICH: OSCAR HiZxbug, YHERIFKSEFZRuMHKIll,
Xt fin,; BRicigsE
ECAL: OSCARELREFANG, {EIM3-551HEER
25
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Displacement damage in Silicon
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