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BESIII Experiment : Present and Future

« Current Status
- Started taking data in 2009.

« The Original Plan was for a 10 years running program. (2008:0809.1869)

XYZ physics showed up as main p@/sics topics which weren't covered at the Physics
book (2008) - Approved to extend 10 more years.

« Both BEPC and BESIII will be upgraded, accordingly.
 Publication: more than 307 papers (by 2020. Nov. 20).
« >500 members from 74 institutions in 15 countries.

e Mid-term Prospect :

« Approved CM energy upgrade 4.6> 4.9GeV for XYZ, Lambda_c & Sigma_c physics
« Approved luminosity upgrade by a factor of 2-3.
 Similar modest upgrades will be continued.

« Annual running time will be increased from 6 months/ys to 9 months/yr.
« Long-term Proposal :
a huge e+e- collider(CEPC), Super tau-charm factory
at Hefei in Central China being proposed by university groups



History of Korean-BESIII group

In 2010: a Korean BESIII team was established at Seoul National University

Leader: S. Olsen
Postdocs: Xiurong Li & Xinping Xu
Masters Students: Jeongwon Park & Jeong Hoon Kim

Papers:  PRD 85, 092012 (2012) search for J/y=>y A% A% u*u- (38 cites)
PRL 112, 022001 (2014) 1st observation of Z.(3900)>D*Dy,, (289 cites)
MS Theses: JW. Park Study of J/y> ApaZ*n + C.C
JH. Kim  Validity check of BESIII tracking

In 2013: GNU applied for membership in 2013

In 2014: Korean BESIII Funding expired & Olsen left SNU
attempts to recover BESIII funds failed & the
Korean BESIII team was terminated

In 2020. 11, BESIII team (GNU) was re-established (unanimously approved)
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2100

BEPCIl & BESIII Detector

. 750

« 30 /fb : Total integrated luminosity
at different energy points from 2.0 to 4.6GeV
« Two major upgrade approved: to increase
- Maximum beam energy up to 2.45GeV
- from 2020, top-up injection give almost constant current
(continuous injection) which increase Lum. ~20-30%
- future plan: 0.9 — 2.5 GeV
« Further machine upgrade on luminosity
needs one yr. break for installatic .-

. . . . Coen o+
crab-waist collision scheme or 0T . 1
) : 1aoffgrade Scenario
with higher beam current ? 1x10% | +
8x10%2 |-
£T+%
6x10%2 - i if hy
4x10%2 é&
2x1032 - + H .
« Upgrade of ETOF 1 12 14 16 18 2 22 24

E [GeV]

« Upgrade of inner MDC
(For the first MDC layer cells: 2kHz/cm?, ~39% drop in '17)
=> Chosen option : CGEM-IT inner tracker
(Cylindrical Gas Electron Multiplier Inner Tracker)
cZDD (crystal Zero Degree Detector) - reduce g-2 error !
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Physics contained in BESIII Data

Hadron (XYZ+light) spectroscopy
Charm physics

Charmonium physics

R and tau-physics and g-2
Precision test of SM

Probe of new physics beyond SM
Hyperon decays in J/psi >hyperons
New Physics & exotics

In this talk
1. XYZ spectroscopy

« L states
* Y(4260) ?
« X(3872), X(3915)

2. Hyperon decays in J/psi events

3. R (or TFF) measurement
4. Other threshold effects



BESIII Data Set for XYZ spectroscopy

= [ .

e |

Z

g 0 " '

S

3 [ s dodolookookook: ok okeoee o0 & Aok ok ok® ook 3 ookl Ak

.8 — * *

g |

‘8’ L

o

- 102:— * *
10€_\.~l0‘00.0.l’° ...-f“"” '"'"-. - o' 0o’ "teeee

—IlllllllllllllIIIIIIIIIIIIIIIII

4 41 42 43 44 45 46

Center-of-Mass Energy (GeV)

Figure 3.9: BESIII data sets that are relevant for XY Z physics. The data sets collected
prior to 2019 are shown in black; those collecte(i in 2019 are in green; and those considered
for potential future measurements aréshovat in fed.



New: Discovery of Z.(3985)*>D!D* or D; D°

arXiv:2011.07855 <« last month

e*e” > K- D!D™ or K- D.'D°

40 ¢ the first 4-quark state
L35 s = 4.681 GeV —+— Data that contains an s-quark
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g25§— — — — Z.(3985) D @

620 E S— : 5*1(2600)°D*°
315 S G T g EEI R R 1y & {1 R hon-Res. mo(Zes(3985)7) = 3985.2121 MeV /2,
CinE “ T0(Zcs(3985)7) = 13.8751 MeV.
S10E | \VIT L T Lt UPNL | i p. D’ 0(Zes(3985)7) 2 Me
3 EE significance = 5.3c
5 = {-l--ﬂ-I-lﬂ&.?ﬁ““;;:u:n:..: ,,,,,, comb. BKG
O ' ’ el y L T
4 4.05 4.1 415
mass recoiling against the K- (GeV)
Ay Yrystn 8



XYZ and Charmonium
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http://bes3.ihep.ac.cn/doc/2782.html
http://bes3.ihep.ac.cn/doc/2782.html
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states discovered by BESIII

4 most cited papers
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Y(4260)>ntnJ/y Is actually 2 peaks

%41:1 PRL118, 092001(2017)
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- Molecule candidate DD(2460), but BE~65MeV
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Y(4220)+Y(4320) at other modes
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Masses and Widths of the Peaks in ete- Cross Section

Masses and widths (and numbers of peaks) depend on parametrization!!
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Served as production channels of X(3872) or X(3915)

e+e- >yX(3872); X>nnl/y
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Therefore, charmonium (y") interpretation for the X(3872) is disfavored.
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Served as production channels of X(3872) or X(3915) (contd)
Y(4220)>y {X(3872),X(3915)> w)/y}

Ng i PRL 122, 232002 (2019)  —— Data
> -
2 20 mfms
- minn
m : llllll
\ —
% 10+
> —
W - ;
0 hf . ' = et
3.85 » 39 3.95 .
et+e- 2 wxc M(aJ/y) (GeV/cz)
Mass Width
X (3872) 3873.3 4+ 1.1 (3872.8 + 1.2) 1.2 (1.2) Bf;éff;?ﬂ&fﬁ 12) =1.610%
X (3915) 3926.4 + 2.2 (3932.6 + 8.7) 3.8 £ 7.5 (59.7 + 15.5)
X (3960) 3963.7£55 33.3 + 34.2

A+ (Fit without the X(3960)) 15



Baryon/Hyperon production in J/psi events

1. Search for Excited nucleons and hyperons or new types:

« The lowest excited states are

o N, A, L7, 2 not established yet.

. pN*, AA*, ¥¥* and Z=* production

Y from ete™ collision through v meson

charmonium  Production through three or more

gluons provide favorable place for

e P, A, I, Z producing hybrid (qgqg) baryons
and missing N*



2. Baryon (hyperon) Form Factors

cross section: ete” 2y*>AA
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Effective time-like form-factor of the A
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similar behavior for ete- 2>pp (nn)?
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a universal behavior?

BESIII will have data for other threshold regions: Zi AE, Eé AC/_\C,...

<— Data at the Acz_\C threshold data analysis is also done.

If it is universal, is it restricted to JPC = 1- - systems?

I Yrien



3. TFF (Transition Form Factor) :
Time-like Pion form factor |Fx|* in e*e=>n*n~ via ISR

PLB 753, 629 (2016)
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Summary

Date of paper

Very productive in publication :

~50papers/yr(recent) !

(Especially in XYZ Study)
Huge data set including 10B J/psi events 1999 2020
is still remained with undiscovered physics.

BESIII is Extended for 10 more years
Modest upgrades on both BEPCIlI and BESIII are on-going.

Long-term Proposal : a huge e+e- collider(CEPC), Super tau-charm factory
at Hefei in Central China being proposed by university groups
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