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1. XU4L;I (IHEP) : light hadrons @ BESIII
2. BK#EFE (PKU) : exotics @ LHCb
3. ERZ=i (ITP) : theory on exotic hadrons
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Data taking plan for 2019-20 running year
S Fom  To  Tak  Duration

~ _1
2019.12.13 2019.12.17 Switch to collision operation 5 days / 35 40 fb
2019.12.18 2020.06.21 Data taking @ Y (4660) & A, 187 days
2020.06.22 2020.06.24 Switch to SR operation 3 days

500 pb! per point at Ecm=4.62, 4.64, 4.66, 4.68 and 4.70 GeV
1.0~1.5 fbt at the maximum cross section of A,

If BEPCII still keep the same lucky (No serious failure), 06] }[ e'e PN A
same high beam power, same high beam performance, and :
with top-up operation

24 + 20
x80%x80%x (1+20%) %187 =3160/pb oL )
2 | | | | 45746 47 a8 Tas S S 52 ha ha
+5% +5% +5% =3716 M(A} AD) GeV/c?

0.41

o(nb)

02

BEPCII is a excellent machine. But still not powerful enough to finish the scheduled data.
T, BESHIEELSIRE, 20194E117 :
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Data taking above 2.35GeV

—e—Theoretical expectation by decay T

. —e—Real machine by topup

Peak integrated luminosity / day (pb-t)

} Data from 2019/2020 2
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Beam energy (GeV)

Average day Gain from
integral Lum.

Data taking time Topup operation Operation days

N/ ard

x88%x78.7%x (1+30%) x186 = 3696 / pb

THEM, BESIIEEHSHE, 20204E11H
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Data taking plan

* Discussed at EB meeting, and further discussed at IB+EB meeting

* Agreed on a two-year plan (2020-22)

e Study XYZ & charmed baryons [89 days]

* 500 pb?! per point at Ecm=4.74, 4.78, 4.84 GeV. [21+24+29 days]
e 200 pb!at Ecm=4.90 GeV [15 days].

 Take 2.55B y’ events & 10% lum. continuum data [62 days] =2 3B in total

* Take y(3770) data in reminder 2020-21 running year + full 2021-22 running year
[(200-89-62)+200 = 249 days; ~16/fb]
May try to get 15 more days for another 1/fb y(3770) data. =» 20/fb in total

* Notes:

« BEPCII wants to run at Eb=2.35~2.45 GeV for >30% time; at Eb~1.89 GeV for >20% time
in 2020-21 running year

e |nstallation of CGEM in summer 2022
JKAE, BESIIEEESRY, 202086H e
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4.74, 4.78, 4.84, 4.90 GeV
will make a full Y(4660)
coverage and check of the
jumping bin in KKJ/y, as
well as charmed baryon &
other XYZ studies.

° WKAE, BESIIE/EASIRE, 20204E6H
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Data taking at the first energy point 2.37GeV

10 days - 5 days
Vacuum recovery Noise problem

i

operation

New energy record up to 2.37GeV.

THEM, BESIIEIEHSHE, 20204E11H

€ Positron beam current € Electron beam current € Luminosity @ Dark current

Well beam performance & Beam power limitation & acceptable dark current and noise
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Data taking at the first energy point 2.37GeV

1x 103 F7
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1.0x103 ( 8.732 x 10%

1.5

Luminosity history

_ [ i 1.89~2.085GeV
8w 1032 L » This operation year

— ’

D I

‘7: - Theoretical expectation .

é 6% 1032 i \ o

%‘* [ Real data fitting K | 237GeV
E 4x10%}

; L
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(alf

2% 102t
I 2.085~2.3GeV

. 72.085)3 Enx0.91x (122)1
8.732 x10% En
o5 N
D_I 1 1 1 | 1 1 1 | 1 1 1 | 1 1 1 | -
1.0 1.2 1.4 1.6 1.8 2.0 2.2 2.4

Beam energy (GeV)

Peak luminosity 4.0x10%?cm~st @ 360mA, beam-beam parameter 0.030,
Peak integral luminosity per day: 29pb-! on Nov. 21, 2020

THEM, BESIIEEHSHE, 20204E11H



The preparation for the 1.89GeV

 Till now the highest record of integral luminosity per day at around 1.89GeV is 37pb-t. The maximum stable
beam current of BEPCII is only 700mA. The main constraints are the stabilities of RF system and feedback
system. Under the budget of topup operation project, RF system and feedback system were improved together.

« Detector noise and dark current background are still the strong limitations for the high beam performance.

JEXIES TR AL (BEPCID SERFIEATARAS

7t (ime span) | 24 hour v BEPCII real time status 2020-06-28 22:00:35
i E (e+) = 1.8899 GeV le+ = 600.28 mA e+ Lifetime = 2.42 hr Operation status : Machine Study
N E (e-) =1.8898 GeV le- = 0.00 mA e- Lifetime = 0.00 hr Injection : Waiting
S s Luminosity = 0.00 x10%cm*s’ Injection rate : 0.00 mA/min
03
“4‘ £ o 1200 9
s | os0 3 X
AN ) 1 5
fa N KA 1000
Ny 025 5 (20 % =1 E
E & Ed _ L
025 2 17s§ ‘E( 800 A A A A A ) A 6 g
£ w o]
£ 600 b
3 %
i 5 NN N/ N [+ 3
£ \ N )
I 3 ~~ ~J [N oL
m b
| \ I\I\ [ —2 E
! 200 e~
— ] I L1
L_..HI.J J J 06-27 06-28 06-28 06-28 06-28 06-28 06-28 06-28 06-28 06-28 06-28 06-28 06-28
8- & 0627-2015h 05-I72018h 062720 1Th 0527-2048h 052720 9h O06:27-2020h 03272021k (627-2022h 052720236 ODE-Z820004 06-23-200Mh 0628200 062320030 0

22:00 00:00 02:00 04:00 06:00 08:00 10:00 12:00 14:00 16:00 18:00 20:00 22:00

Testing for the dark current control Testing of high beam current 910mA
We did the machine studies at the end of last high energy physics operation
THEME, BESIIEIEASRE, 2020411H 10



Data taking plan of 2020/2021

Table 7.1: List of data samples collected by BESIII/BEPCII up to 2019, and the proposed
samples for the remainder of the physics program. The most right column shows the
number of required data taking days in current (T¢) or upgraded (Ty) machine. The
machine upgrades include top-up implementation and beam current increase.

2.37GeV,
2.39GeV,
2.42GeV,
2.45GeV,
psi (3686),
psi (3770),

Energy Physics motivations Current data | Expected final data | Tc / Tu
1.8 - 2.0 GeV R values N/A 0.1 b1 60/50 days
Nucleon cross-sections (fine scan)
2.0-3.1GeV R values Fine scan Complete scan 250/180 days
Cross-sections (20 energy points) | (additional points)
J /1 peak Light hadron & Glueball 3.2 b1 3.2 b1 N/A
J /1 decays (10 billion) (10 hillion)
¥(3686) peak | Light hadron & Glueball 0.67 fb~ 1 L~ 45 fh! 150/90/days
Charmonium decays (0.45 billion) L (3.0 billion)w
(3770) peak D°/D¥ decays 2.9 b1 20.0 fb— L 610/360 days
3.8 -4.6 GeV R values Fine scan No requirement N/A
XY Z/Open charm (105 energy points)
4.180 GeV D, decay 3.2 h 1 6 fh—1 140/50 days
XY Z/Open charm
XY 7 /Open charm
4.0 - 4.6 GeV Higher charmonia 16.0 th~1 30 th! 770/310 days
cross-sections at different /s at different /s
4.6 - 4.9 GeV | Charmed baryon/XY Z 0.56 fh~1 15 b1 1490/600 days
cross-sections at 4.6 GeV \at different /s,
4.74 GeV Y F A cross-section N/A ~—05H 100/40 days
4.91 GeV Y. Y. cross-section N/A 1.0 b1 120/50 days
4.95 GeV =, decays N/A 1.0 fb~T 130/50 days

500 pbL,
500 pbL,
500 pbL,
200 pbL,

21 days
24 days
29 days
15 days

1.7 fbt

3.3~4 fbl, 62 days (65 pbt/day)

1~3.2 fbd,

49 days (65 pb-Y/day)

>5.0fb!

1
8.5x10°% x (24 x 60 x 60) x —=-x0.8 =59 pb™?

9.5x10°% % (24 %60 % 60) *

T, BESIIE/EASHRYE, 20204114
BEPCII is an excellent machine, and BEPCII team is an excellent team.

AR A AT 61 38 B 1) FiE !

10

0.8 =65pb~!
1936
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Table 7.1:

samples for the remainder of the physics program.

BESIII Data taking plan

List of data samples collected by BESIIT/BEPCII up to 2019, and the proposed
The most right column shows the

g 1oo
f —
S
S

A 80
(90 ]
(%)
=
o
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40
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(o)

ere — TP (29)

| 1 L || l adder” II || 1 1 1

points collected

‘ points measured
‘ but unmeasured

BEILILE points

4

4.5 . .7 4.8

3 4.4

Center-of-

4.1 4.2 4.

s Energy (GeV)

number of required data taking days in current (T¢) or upgraded (7y) machine. The
machine upgrades include top-up implementation and beam current increase.
Energy Physics motivations ‘ Current data | Expected final data | Tc [ Ty
1.8-20 GeV R values N/A 0.1 b1 60/50 days
Nucleon cross-sections (fine scan)
2.0-31GeV R values Fine scan Complete scan 250/180 days
Cross-sections (20 energy points) | (additional points)
J /3 peak Light hadron & Glueball 3.2 b1 3.2 th~! N/A
J/1 decays (10 billion) (10 hillion)
1(3686) peak | Light hadron & Glueball 0.67 fb~1 4.5 fb~1 150/90 days
Charmonium decays (0.45 billion) (3.0 billion)
Y(3770) peak DY/DE decays 2.9 fb~1 20.0 fb~T 610/360 days
3.8-46 GeV R values Fine scan No requirement N/A
XY Z/Open charm (105 energy points)
4.180 GeV D, decay 3.2 b1 6 fh—1 140/50 days
XY Z /Open charm / \
XY Z /Open charm
4.0 - 4.6 GeV Higher charmonia 16.0 b1 30 b1 770/310 days
cross-sections at different /s at different /s
4.6 - 49 GeV | Charmed baryon/XY Z 0.56 fh=1 15 fh=T 1490/600 days
cross-sections at 4.6 GeV \a\@%gs/
4.74 GeV YA cross-section N/A 1.0 b1 100/40 days
4.91 GeV ¥.X,. cross-section N/A 1.0 b1 120/50 days
1.95 GeV =, decays N/A 1.0 fb~! 130/50 days

> 10 years

TEM, BESIWEKGHIT &S, 20204E9H 20



Overview of BEPCII

BEPCIT upgrade programs in the recent years

« Beam energy upgrade project (2017-2019, 5 million CNY) was finished after 2019
summer shutdown. The beam energy can reach 2.45GeV. The optimized energy is still
1.89GeV. Data taking at the energy region 2.3~2.35GeV was smooth.

« Top-up operation (2017-2020, 12 million CNY) has already applied during the
whole 2020 operation year.

* Next upgrade project is BEPCIII (200 million CNY). The optimized energy Is
2.35GeV with luminosity 3 times higher than BEPCII.

THEME, BESIYIERAHHT ST, 20204E9H
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BEPCIII project

1.2x10%* T

1.0x 10%

h

8.0 x 1032
6.0x 10|

4.0%10%

Peak luminosity (cm™2s

2.0% 1032}

1.0 1.2 1.4 1.6 1.8 2.0 2.2
Beam energy (GeV)

T, BESIEKEGH &S, 202089H
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BEPCII BEPCIII

Lum. [1033cm™2%s71] 0.35 1.2
@2.35GeV

By [cm] 1.5 1.35

Bunch current 7.1 mA 7.5 mA
Bunch number 56 120
SR Power [kW] 110 250
¢y lum 0.029 0.039
Emittance [nmrad] 138 120
Coupling [%] 0.53 0.40
Bucket Height 0.0069 0.091
0,0 [CM] 1.54 1.24
g, [cm] 1.69 1.39

RF voltage 1.6MV 3.5MV

BEPCIII project

Major modification {

T, BESIERGHHT SRS, 2020594

88y

Vacuum chamber
Beam parameters
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BEPCIII project

Keep the survey of BEPCIII same as BEPCI|

S ___453 EPCIII RF region:

2+1 BEPCII RFC & 2+1 New type RFC
T, BESIEHEH &S, 20204E9H




BEPCIII project

Specification

Device

2.0~2.5MV

500MHz RFC 2+1

150kW Klystron 2

150kW/Cavity

Low level system 2

Key techniques

« High performance RF cavity
« Cryogenic system
 Photon absorber

» General supporting department

« LINAC energy upgrade up to 2.45GeV

T, BESIEBRMGMITE&HRE, 20205£9A

We will develop the new RF cavit In China

10




After careful deliberation,
It was agreed to abandon
the SR dedicated operation.

BEPCIII project

The SR power of BEPCIII is 500kW (3 times BEPCII)

16 AB-O1-CR-460 R10-17 *AbO1-C460 1 |IWI 62.5+0.05 [9.7,%1 3270 66 X
17 AB-04-CR1-501M R40-11/15 *Ab04-C501 2 WUB7/4B9123.9+0.05 8.2, 5013 77 X
17 AB-O4-CR1-501M |R40-13 *AbO4-C501A 1 U4BS 60.7+0.05 [13.2,'%1 | 5013 77 X
18 |/AB-04-CR2-501M |R40-08 *AbO4-C501B 1 4UW2 8510.2 12+0.2 2110 77 X
40 AB-O4-RR-327 R40-07 *AbO4-R327 1 UW2 79.110.05 (11,701 923 53 J
41 AB-O1-RR-345 R10-05 *AbO1-R345 |1 |[IB3 77.710.05 5.8,%01 3414 41 v
43 /AB-O4-RR-427 R40-18 *AbO4-R427 |1 |4W1 99.310.05 8.7,,° 3779 50 J
44 /AB-O1-RR1-543M R10-09 *AbO1-R543 |1 ||IB5 87.5+0.05 [12.4,'%1 | 3854 37 J
1W3 124.8+0.05 [13.6+0.05
45 /AB-O1-RR-589 R10-01 *AbO1-R589 |1 1B1 77.740.05 |58, 4450 41 v




Main challenges

Real performance of RF cavity vs 2.0~2.5MV 150kW/Cavity

High beam intensity and SR power lead to the heating and beam instabilities

Background from both loss particle and photon

Electromagnetic interference

Some hardware limitations which still exist in BEPCI |

BEPCII is an upgrade project based on BEPC. Lots of 30 years old BEPC devices
will keep on working in BEPCIII

T, BESIEKEGH &S, 202089H
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Main challenges

« The main constraints for the high beam current are the stabilities of RF system and feedback system.

« Under the budget of topup operation project, RF system and feedback system were improved together.

« Dark current caused by both circulating beam and injected beam is not acceptable right now.
. Jb5 TE S Pl (BEPCID SEI3E4TIRES

©w

T
(=]

N () o (341 (=] -~
(s/zvworze3) AisoununT

EREHEEE (tme span) | 24 hour v BEPCII real time status 2020-06-28 22:00:35
E (et+) =1.8899 GeV le+ = 600.28 mA e+ Lifetime = 2.42 hr Operation status : Machine Study
i E (e-) =1.8898 GeV le- = 0.00 mA e- Lifetime = 0.00 hr Injection : Waiting
0 s Luminosity = 0.00 x10*¢m?*s” Injection rate : 0.00 mA/min
"Nak
‘\\‘- Ry il 7 )‘ °”§mj 1000 7
S E el A A oA
I A A A AAN A
» (N S a e e a8
o | o i L
H a0 .;D 200 \ — } f"'b‘:—.:____J[\!\ ]I -1
] 1 || :
L_JUU j:f: o ' 06-27 ‘ 06-28 ' 06-28 l 06-28 ' 06-28 ' 06-28 ' 06-28 ' 06-28 ' 06-28 06-28 ' 06-28 ' 06-28 l 06-28
BIDIN BTX D ETD TS ETDG CIDG GTATH GID BTG CTDDY BT CTDZ) BT XS0 DHACH PEDE GRAE D CZDE DD CED0 22:00 00:00 02:00 04:00 06:00 08:00 10:00 12:00 14:00 16:00  18:00  20:00  22:00
Testing for the dark current control Testing of high beam current 910mA
Lots of machine studies related to BEPCIII should be done in BEPCII in the following 1~2 years
13
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SuperKEKB/Belle | iz{T/h S

2016 2017 2018 2019 2020 2021
o9 o o9 o—e -0 00—
Phase | Belle Il Roll-in Phase |l Phase |l

Phase | (w/o QCS/Belle |l)
= RS RMUI
Phase Il (w/ QCS/Belle I, but no VXD)
= IE “4KFOM (nano-beam) 55"
= HRFRANE
= HE-> ZIE NN Es
Phase Il (w/ full detector)
= PIIBERAY (2019.3.25~)
= 20204F, RIGNESEMNERLR
MitziTiNE: > 104F

Phase 3 physics run
E/A, Belle IFEAB N <HE, 20205104 (2019.3.25~)
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» TERXENEN: EEARS (colimators),
SR (shielding)

» Accidental huge beam lossXYPXDF0SVDIGaLBIKAIRE
= SEEI (HER) AL BEYXIPXDiSR BB R

» Belle INGTT 5 NS FHRIARA (Upgrade Working Group,
UWG), EEMRSIPHRIIGHDZR,
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Projection of the QE degradation

T \s.\itlﬁ
ALD: -
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Assume luminosity background (MC) + 1.2 MHz/PMT
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Candidates per 0.015 GeV
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Run plan in 2021

* Winter shutdown (Dec.|8 - Feb.16)
® Replacement of SCCDIID
® Replacement of 66kV high-voltage power supply lines

e 2021a (Feb.16 - Mar. 31)

e Operation cost will be covered with an extra budget from KEK-DG.
® LER operation starts from Feb.|6.
* HER operation starts from Feb.24.

® depending on D1 1D replacement work.

SuperKEKB 2020c&2021a Operation Plan

2020 2021
December lanuary
v W W W B B B N =l
Linac, DR, BT |
MR 18 power cut power cut 16
LER
HER

66 kV Line work

Y. Suetsugu
SCC replacemeant

e |FY202! runplan
® JFY202[ budget request is ongoing (aligned to the plan in the MEXT Roadmap2020).

=

P, 20200 20220
Fy2g21 | _Preiminary - A A e T T T A VO B - A W B T
2021b | ' , 2021¢ | i
Original plan (not fixed) “ﬁ :1r 14 PXD exchange Total
| T i L i f24 ! ; _
[MEXT Road Map] L ~3M | | ~2.7M 5.7M/y




Belle Il plan

e Belle Il is ready to accumulate more data (as endorsed by the BPAC review)
® Good prospect for 6.5mo. operation in JFY2020

e Comparable to Belle by 2021 summer Many many results with

“world-leading precision”!
~|.I ab-!

,.‘_,Be"e EESSEIEEE NN NN EEEEEEEENEEEEEEEE
Lo 1 FY2020 runtime | 1 ~600 fb Long shutdown

6.5 mo./5.4 mo. iEEEEEEEEEE

e >]|ab-! target before the long shutdown.

beyond 45 l,:run ?
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Longer term LHC schedule H
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In 201% the decision was aken o exiesd Run 3 by o year and for L53 (o stanl in 2025 Impact of cosonavines pandemic reflecied in the exbended hardware commissioning and magnel trnining foreseen for 2021
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Previous plan on data taking

= Previous plan » Peak luminosity: 8 x 103°cm™2s71in

» Proposed in last BPAC, 2019 A
, » |ntegrated luminosity 50 ab~1 in
» Updaged based on the results unftil Phase-2 ~2028

» 35 =03mmin 2021

10 70 )
—L | [t Luminosity Last BPAC = PR OenegS N AbA=A

- 5 60 » RF full upgrade (4 stations) in 2024
v —_
N'E 50 3 » Max. beam currents: LER 3.6 A, HER
N =~ 2.6 A (~2500 bunches) in 2026
ol c
S 6 40 3 » Basically, 8 months’ operation per
x 3‘
] 3 year
Z 2,
'€ 20 3— ®» |nverstment in equipment
i 2 - » Full-scale RPF-power upgrade
© 10 — (add 4 stations)
o

0 0 » Beam collimator upgrade

20191 20211 20231 20251 20271 20291 » |inac upgrade

» Belle |l upgradelll

FE/hE, Belle IFEAFTERE, 2020810H




P HAEREAD RN S 2R 11X
* Intermediate luminosity (1 x 103>, 5 ab1)

* Design/high luminosity (0.6 x 1036, 50 ab1)
Polarization and luminosity upgrades (up to 4 x 1036, 200 ab)

Laesign X 5 !!

< 2025 Intermediate lumi (maybe 2 x 103> ?)
2026 — 2031 Design/High lumi
> 2032 Polarization and Iuminosity upgrades

m Limits understood ? | Upgrade activities and time scale

——L  Before IR upgrade | ——Int. Luminosit
Pk ’ ! 60 Reasonably well Several options on different time scales (CMQOS,

— —L After IR upgrade
. 8 - DEPFET, Strips, SOI, ...)
8 50 = .
5 = CDC Not clear Electronics
m 6 c
3 (packial] 403 TOP Reasonably well STOP, MCPMT, SiPM on different time scales
—_— =
z IR (QCS™) 30 2  ARICH  Reasonably well Photon detectors on 2030 timescale
8 <
E o0 ¥ ECL Reasonably well Crystals, Photodiode, Preshower on long(?)
3, = timescale
I 10
o KLM Yes Scintillators, readout electronics, TOF possibly

0 (Tuping) 0 on short time scale (?)

/ / : _
20191 3021/1 20231 202511 2027/1 202911  2031/1 DAQ Ves Ongoing — ballistic

I/J\jz Bellellcplﬂéﬂb}?wTAﬁn, 20204108
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Super tau-charm Facility in China

Peaking luminosity 0.5x10%° cm=?s1 at 4 GeV
Potential to increase luminosity and realize beam polarization
Energy range E_, = 2-7 GeV

A nature extension and a viable option for China accelerator project in
the post BEPCII/BESIII era

L,
,,,,,,,

[
,

Expected data with 1lab

CME (GeV)
3.097
3.686
3.77

4.009

4.23

4.63
>5

No. of Events
3T Y
500B ¢’

3.6BD°
2.8 B D*

0.2 B Ds

1 B Y(4260)
100 M Zc
5 M X(3872)
3.6 M tau

05B A,

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

CME (GeV) | Lumi (ab™— 1) samples cr(nb) No. of Events remark
3.097 1 T/l 3400 3.4 10"
3.670 1 T 2.4 2.4 % 107
L (3686) 640 6.4 10!
3.686 1 L 2k o 2.5 2.5 x 107
U(3686) — T 2.0 % 10°
DD 3.6 3.6 < 10°
D D~ 2.8 2.8 x 10°
3.770 1 D°D° 7.9 < 108 Single Tag
DD 5.5 < 10% Single Tag
T 2.9 2.9 % 107
»DU OV 0.40 40= 10° CPpopo = +1
70D% DO 0.40 4.0 x 109 CPpepe = —1
4.040 ! D D7 0.20 2.0x 10%
T T 3.5 3.5 =< 10°
D!*D_+c.c. 0.90 9.0 x 10°%
4.180 1 DD _+c.c. 1.3 < 108 Single Tag
T 3.6 3.6 < 107
NI ok .o 0.085 8.5 x 107
4.230 1 r¥r— 3.6 3.6 =% 10°
¥X(3872)
w(3686) 7t 0.058 5.8 < 107
4.360 ! T 3.5 3.5 % 107
U(36B6) T 0.040 4.0x 107
4.420 ! rr— 3.5 3.5 % 10°
W(3686)mn— 0.033 3.3 x 107
4.630 ) AAL 0.56 5.6 < 10%
AsA- 6.4 > 107 Single Tag
T 3.4 3.4 x 107
4.0-7.0 3 300 points scan with 10 MeV step, 1 fb™ " /point
=5 2-7 several ab™! high energy data, details dependent on scan results

A=

Huge data samples = a broad physics program.

42
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Opportunities at STCF:

® To study the known vector states and Z. in much more detail
® For J** excited states, BESIII observed X(3872) ine*e™ — yX(3872)
far no signal for other J** states with masses around 3.8-4 GeV.
At STCF, hadronic channels:
E=47GeV,ete” - wX(tH)
® To study the heavier PC=++ states observed in ¢ J /i
E>5GeV,ete” - pX(Jth)
® E > 5GeV, to reveal expected rich phenomena due to charm baryon-
antibaryon thresholds
® To establish the hidden-charm spectrum far beyond 4 GeV
® Open-charm mesons with different sensitivity to quantum numbers

O E> 6 GeV, two ccbar pair???
ﬂ_.g-_-r\ P
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2. Physics of charmed hadrons

Competitions from Belle IT and LHCb in study of charmed hadrons.
But STCF has certain advantages.

A comparison:

STCF Belle(-11I) LLHCb
Production yields * % Y Sk ke ke L0 0 0 & ¢

Background level 0 0 8 8 ¢ 2 B ¢ Y&

Systematic error .0 .0 8 8 ¢ . 0 0 ¢ . 8 ¢
Completeness 8. 8. & 6 ¢ .8 0 ¢ *
(Semi)-Leptonic mode L 0 & & ¢ Yk *
Neutron/K; mode Y Sk e e Hh * Yx g
Photon-involved L. 0. 0 0 0 ¢ ) & & & & ¢ st
Absolute measurement . 0 8 & & ¢ Sk p* ¢

 Most are precision measurements, which are mostly
dominant by the systematic uncertainty
- STCF has overall advantage

44
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BESIII

STCF

Belle 11

Luminosity

2.92 fb~! at 3.773 GeV

1 ab ! at 3.773 GeV

50 ab~! at Y(nS)

B(D" — ptv,)
fo+ (MeV)
Vel

B(DT - 17vy)
BDY - tTv;)

B(DY — utvy)

5.1%¢tar. 1.6%sys1. (8]
2.6%stat. 0.9%yst. [8]
2.6%stat. 1-0%":\-'st. 3]
20%¢0r. 10%. . [9]

syst.

21%. . 10% . [9]

syst.

0.28 %’stat‘
0.15 %'stat.
0.15 %'stat,

0.41 %’stat‘
().S(J%-'Stat‘

Luminosity 32fb~ " at4.178 GeV 1 ab~! at4.009 GeV 50 ab~! at T'(nS)
B(DT — #+V,u) 2-8%'stat. 2-7%'5}-'st. [10] 0-30%'5tat. 0-8%'stat. 1-8%'53-'5t.
Jpr (MeV) 1.5%tar. 1.6%syst. [10] 0.15%stat. -
|Vc‘s| 1-5%'Stat. lb%‘syst [10] 0-15%'stat‘ -
fD:f /]‘DJ'_ 3.0%tat. lj%‘syst. [10] 0.21 %sta. -

B(DT — 17v;) 2.2%tat 2.6%;,% 0.24%at. 0.6%stat. 2.7 %osyst.
for (MeV) 1%, 1.5%. 0.11 %, -
Vsl L1 %, 1.5%] 0.1 %gat, -
for (MeV) 0.9% star. 1.0% !, 0.09%ta. 0.3%gtar. 1.0%syst,
—u& .
Ve 0.9%¢ar. 1.0% 0.09%qat. -
BD; -1ty .
s ) 3.6%star. 3.0%.. 0.38%sta. 0.9%ar. 3.2%sys.

B(D{ — am

syst.

Ma Jianping, Joint International Workshop for Super-Charm Tau Facility, Nov
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General Description of the facility

Interaction Region: Large Piwinski Angle Collision + Crab Waist

Circumference/m ~700 ~700

Optimized Beam Energy/GeV 2 2
Energy Range/GeV 1-3.5 1-3.5
Current/A 1.5 2
Emittance(ex/ey)/nm rad 5/0.05 5/0.05
B Function @ IP (B5/By)/mm [EEIAeIRe 67/0.6
Collision Angle(full 8)/mrad 60 60
Tune Shift &, 0.06 0.08

Hour-glass Factor 0.8 0.8

Luminosity/ x 1035cm-=2st ~0.5 ~1.0

m;hr\- T R el Tr\ihf Thfnrhnf;nhn] \Y]n«]ro]ﬁnh {-.r\« Q11hp« P]ﬁnrm Tn11 pnﬂ;];ﬁr 1\var 1 /\ 1 Q ’)ﬂ’)ﬂ



Status

O Last Year

» Accelerator parameters and basic linear lattice is given.

» Polarization, beam-beam and other accelerator physics
work Is underway.

» Several key technologies have been developed.
> All works above are finished by a very small team (6
people, part-time).

o This Year

» Preliminary lattice is given.
» Injector and its positron/electron sources have been

designed.
» Several beam instrumentation technologies have been
developed. .
R S
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Future Plan

o Accelerator Physics

» Complete a reasonable lattice

* By beam dynamic study; also, using intelligent optimization algorithm

» Collaboration with colleagues

* For lattice design and beam-beam simulation

o Accelerator Technologies
> Set up bench tests for instrumentations

» Develop superconducting magnets and cavities

f\N°" T T _° . 71T 42 .y 1TXYYT_ T O CcC. 9o 9 €™M T 1°, NT 17 10 ONNDON
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PID (RICH)

W OvE

“Toge

PXD
~<0.25%X, / layer

Oxy< 130 um

EMC

E range: 0.025-2GeV
or(%) @ 1 GeV
Barrel: 2.5
Endcap: il

Pos. Res. : ~ 4 mm
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