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DISCLAIMER

e The Singlet Ne(2S) Charmonium This presentation is not an

encyclopaedic review of all the
charmonium decays at BESIII

* Investigating the w(3770) Resonance

o |ID of the wy(3823) State
e 23P4 or not-23Pq, the x.1(3872) Nature

¢« Summary
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BLSIII Experiment

BESIII (BEijing Spectrometer lll) is an

e+e- collider ~ Direct production of vector states (JP¢ = 1-)
High statistics @(nS) -~ Probe with high precision the (non-)vector states
Unique opportunities above 3.8 GeV

experiment located at the BEPCII
(Beijing Electron Positron Collider Il)
at IHEP (Institute of High Energy Physics)
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TA. Guo, “The Vector Charmoniumlike Spectrum at BESIII
(Non-Open Charm Decays)”

K. Han, “Status of Zs States at BESII”
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Charmonium resonances are located in the transition region of

perturbative and non-perturbative QCD

Non-vector and above-threshold states are partly unknown

Vector states can be used either to reach non-1- ones or
as a way to test pQCD predictions (e.g., 12% rule, 4AEM - strong), ...)

Gateway to the XYZ exotic statesll Il Il V]

Another way to probe the SM (via weak decays)!V]
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TA. Guo, “The Vector Charmoniumlike Spectrum at BESIII
(Non-Open Charm Decays)”

K. Han, “Status of Zs States at BESII”

(i X. Hou, “New Results on the X(3872) from BESIII”

M K. Zhu, “The Vector Charmoniumlike Spectrum at BESIII
(Open Charm Decays)”

MV. Prasad, “Search for rare phenomena at BESIII”

Charmonium resonances are located in the transition region of
perturbative and non-perturbative QCD

Non-vector and above-threshold states are partly unknown

Vector states can be used either to reach non-1- ones or
as a way to test pQCD predictions (e.g., 12% rule, 4AEM - strong), ...)

Gateway to the XYZ exotic statesll Il Il V]

Another way to probe the SM (via weak decays)!V]

BESIII can perform such studies, but we will focus on what BESIII can provide
to expand the knowledge on the charmonium spectrum itself:

1.Search for n(2S) - n+*n-n. and n(2S) - n.n-KesK.n- decays

2.Observation of w(3686) = QK+ anti-=0 + c.c.

3.0bservation of of ete- = n%n%ywx(3823)

4. Observation of x¢o; = 3(K+K-)

5.0bservation [...] and discovery of the charmless decay y(3770) — Ks° K. °
6.Search for the decay Xc1(3872) = n*n-Xc1

7.Updated measurements of the M1 transition y(3686) = yn(2S) with n{(2S) = KKn
8. Observation of the w(3686) decays into 2+anti-2-w and 2*anti-2-¢
9.Observation of the decay xcy = Q- anti-Q+

10.Helicity amplitude analysis of xc; = ®¢

11.0bservation of y(3770) = nJ/yp

12.Evidence for n(2S) - n+n-n decay
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The Singlet .(25) Charmonium -,

Using the 448 million P(2S) data set 2023)

Search for the n¢(2S) = mr+rt-n decay through the M1 ¢(2S) — yn<(2S)
transition and determination of 3(n¢(2S) — m+r-n)
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The Singlet 7.(25) Charmonium

N(2S) — ' Decay 05200 7(. 107
Using the 448 million P(2S) data set

Search for the n¢(2S) = mr+rt-n decay through the M1 ¢(2S) — yn<(2S)
transition and determination of 3(n¢(2S) — m+r-n)

4 —
Fit to the M(rt*ryy) at [3.35, 3.70] GeV/c? to properly estimate the 0 - $ data
Xc1,2 — trr-n contributions (found to be compatible to PDG values) q - f'\ ~fit result
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The Singlet 7.(25) Charmonium

Ph
Vs. Re\/. D 10
N(2S) — ' Decay 052007 205 7,
Using the 448 million P(2S) data set 3)
Search for the n¢(2S) = mr+rt-n decay through the M1 ¢(2S) — yn<(2S)
transition and determination of 3(n¢(2S) — m+r-n)
4 -
Fit to the M(rt*ryy) at [3.35, 3.70] GeV/c? to properly estimate the 10 - # data
Xc1,2 = 11+11-n contributions (found to be compatible to PDG values) q - f'\ ~fit result
— ; 10° = ’ Ne(2S) - m*n™n
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The Singlet .(25) Charmonium -,

N(2S) — ' Decay 052007 (2% 107,
Using the 448 million P(2S) data set 23)
Search for the nc(2S) = mr+rt-n decay through the M1 ¢(2S) = ync(2S) 3(ntm)
transition and determination of &(n¢(2S) — mr+rr-n) O
Fit to the M(rt*ryy) at [3.35, 3.70] GeV/c? to properly estimate the - K'K n*nn?
Xc1,2 = 1rtrr-n contributions (found to be compatible to PDG values)
p — B KRTT.
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448.1 2.9 0.202 7T+5 39.41 4+ 0.20 = KRT]
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— (424 - /?/:E\ ) % 10~ Predictions for 0-+ glueball-charmonium mixing
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(11 Phys. Rev. D 44, 1597 (1991)
(21 Commun. Theor. Phys. 25,471 (1996)
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The Singlet .(2$) Charm()mum

N(2S) — KKrDecay

Using the 3 billion P(2S) data set

Search for the n(2S) @ KKmrr decay and estimation of the M1
B(P(2S) — ync(2S))
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The Singlet 77.(25) Charmonium

n(2S) — KKnDecay

Using the 3 billion P(2S) data set

Search for the n(2S) @ KKmrr decay and estimation of the M1

2(P(2S) — ync(2S))

Simultaneous fit to the M(K*K11°%) and M(Ks°K*rr¥) spectra
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The Singlet 77.(25) Charmonium

N(2S) — KKnDecay Acce '
Pled by p RD
140
Using the 3 billion Pp(2S) data set — Combinec
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(31 Chin. Phys. C 46 071001 (2022)
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The Singlet

N(2S) — KKnDecay

Using the 3 billion P(2S) data set

Search for the n(2S) @ KKmrr decay and estimation of the M1
B(P(2S) — ync(2S))

Simultaneous fit to the M(K*K11°%) and M(Ks°K*rr¥) spectra
Hence, we obtain...

From ’zs’(nc(\273) — KKrt) = (1.86+068_0 40)% [3]
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58 3.6 3.62 3.64 366 3.68 3.7

[41 Phys. Rev. D 72, 054026 (2005)
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[51Phys. Lett. B 670, 55-60 (2008)

M, .o (GeV/c?)
(61 Eur. Phys. J. A 48, 66 (2012)

[71arXiv:0909.2812 [hep-ex]
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The Singlet 7.(25) Charmonium .

1(2S) = ' (/K "K*7°) Decay

Using the 3 billion P(2S) data set

Search for the two-pion n¢(2S) - tnnc ﬂ*T[‘(KRTt) and
nc(2S) - r+r-KsPKEm™ transitions
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14



The Singlet 7.(25) Charmonium .

1(2S) = ' (/K "K*7°) Decay

Using the 3 billion P(2S) data set

Search for the two-pion n¢(2S) - tnnc ﬂ*T[‘(KRTt) and
nc(2S) - r+r-KsPKEm™ transitions

Fit to M(r*n-KsK=rr™) to search for the ne(2S) — m*n-Ks°K*n* decay

Charmonium Decays at BESIII - M. Scodeggio
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The Singlet 7.(25) Charmonium .

1(2S) = ' (/K "K*7°) Decay

Using the 3 billion P(2S) data set

Search for the two-pion n¢(2S) - tnnc ﬂ*T[‘(KRTt) and
nc(2S) - r+r-KsPKEm™ transitions

Fit to M(r*n-KsK=rr™) to search for the ne(2S) — m*n-Ks°K*n* decay

BWP(2S) = ync(29)) x BNc(2S) = it nc) < 2.21 x 10°@90% C.L.
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The Singlet 7.(25) Charmonium .

1(2S) = ' (/K "K*7°) Decay

Using the 3 billion P(2S) data set

Search for the two-pion n¢(2S) - tnnc ﬂ*T[‘(KRTt) and
nc(2S) - r+r-KsPKEm™ transitions

Fit to M(r*n-KsK=rr™) to search for the ne(2S) — m*n-Ks°K*n* decay

BWP(2S) = ync(29)) x BNc(2S) = it nc) < 2.21 x 10°@90% C.L.

With &(nc(2S) — 1*11-nc) having the same di-pion g2 dependence as aYP(2S) — r+r-J/yY),
Refs. [8, 9] estimate Z(P(2S) — vnc(2S)) x B(Nc(2S) = m+1tnc) ~ 2.6 x 10-5
(additional suppression from stronger chromo-magnetic interaction)
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[°1Phys. Rev. D 74, 054022 (2006)
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The Singlet 7.(25) Charmonium .

1(2S) = ' (/K "K*7°) Decay

Using the 3 billion P(2S) data set

Search for the two-pion n¢(2S) - tnnc ﬂ*T[‘(KRTt) and
nc(2S) - r+r-KsPKEm™ transitions

Fit to M(r*n-KsK=rr™) to search for the ne(2S) — m*n-Ks°K*n* decay

BWP(2S) = ync(29)) x BNc(2S) = it nc) < 2.21 x 10°@90% C.L.

With &(nc(2S) — 1*11-nc) having the same di-pion g2 dependence as aYP(2S) — r+r-J/yY),
Refs. [8, 9] estimate Z(P(2S) — vnc(2S)) x B(Nc(2S) = m+1tnc) ~ 2.6 x 10-5
(additional suppression from stronger chromo-magnetic interaction)

For the first time
BNc(2S) = m-Ks’K*m™) = (1.33 £ 0.11 £ 0.4 + 0.95) %

NB The sum of &(nc(2S)) is ~ 3%
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Investigating the y(5770) Resonance

Y(3770) —nJ/y Phys. Re
L0977O

Using the 2.9 fb-1 {(3770) data set

Search for the P(3770) = nd/P decay, and study of the
o(ete- = nJd/YP) line-shape @,Js = [3.773, 4.600] GeV
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Investigating the y(5770) Resonance

Phys Rey,

V(3770) = nJ/y

Using the 2.9 fb-1 {(3770) data set

Search for the P(3770) = nd/P decay, and study of the
o(ete- = nJd/YP) line-shape @,Js = [3.773, 4.600] GeV

From Ref. [10], data points @,/s = [3.8, 4.6] GeV are taken

Two hypotheses are considered, the P(3770) contribution is added
either coherently or incoherently

B(y(3770) = nJ/)

—

7 T T T ]

- 4 XYZ data

- — Scan data
— Coherent fit
-..= (3770)

N (._—-.
\

Iy
)
[l
[ ] [
l

H."'||| \| | il 1 . . bl

Fit scenario (x10~4) ¢1(rad)
Solutionl 11.6 6.1 +1.0 4.0+0.5
Solution2 120x6.3x+1.1 4.34+0.5
Coherent fit - o 1 tion3  11.6+£6.1+1.0 3.840.5
Solution4 11.94+6.3x1.1 4.14+0.5

Incoherent fit 7.9+1.04+0.7 -

Compatible with CLEO resultl'!l (w/o interference)
of 8.7 + 3.3+ 2.2 x 104

S In agreement with Ref. [12] hypothesis of

tetra-quark admixture in the Pp(3770)
BPY(E8770) = nd/P) ~ 15 x 104
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21 4 scan data

— |[ncoherent fit
== (3770)

!/
1 ”” 107 """""
!
.

37 375 38 385 39

\|||||||||||||||I||||I/||

=TT Phys. Rev. D 102, 031101 (R) (2020)

[111Phys. Rev. Lett. 96, 082004 (2006)
[12] Phys. Rev. D 71, 114003 (2005)



Investigating the y(5770) Resonance

Y(3770) — Ks0K; 0 TXIV:2312 40

Using the 26.5 fb-1 @,/s = [3.51, 4.95] GeV

Search for the P(3770) = KsPK_ % decay, and study of the
o(ete- = Ks0KL0) line-shape

Charmonium Decays at BESIII - M. Scodeggio
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Accepteq p, PRL

The Ks%K\ 2 channel is important to understand the
“12% rule” violation, as 2Ks2K.9) is found to deviate

by more than 30 [13, 14]

Refs. [15, 16] propose the P(3686) and Pp(3770) to be
mixtures of pure P(23S1) and P(13D1) states,
estimating (P(3770) = Ks0K.9) ~ [0.02, 5.3]x10-5

131 Phys. Rev. D 96, 112001 (2017) 0151 Phys. Rev. D 64, 094002 (2001)
QWG24 - February 2024 [141 Phys. Rev. Lett. 92, 052001 (2004) 161 Phys. Rev. D 70, 077505 (2004) 21



Investigating the y(5770) Resonance

Y(3770) — KsOK .0 MXiv:2315 1,

Using the 26.5 fb-1 @,/s = [3.51, 4.95] GeV

Search for the P(3770) = KsPK_ % decay, and study of the
o(ete- = Ks0KL0) line-shape

Fit to Ex/Egeam tO extrapolate the o(ete- =& KsO0K.0) line-shape

Charmonium Decays at BESIII - M. Scodeggio
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Accepted by PRI

I | |
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Investigating the y(5770) Resonance

(5770)el<SOl<L Xiv:2315 1,

%
ACCepted by 62V7

PRL

Using the 26.5 fb- @ys = [3.51, 4.95] GeV Im— T 7 71 1 T

Search for the P(3770) = Ks°K.? decay, and study of the 0.9 "“ """""""" """""""" """""""" —4— Data o
o(ete- = KsPKL9) line-shape 0.8 I T S W k. — Fit result _

) (Pb)

Fit to Ex/Egeam to extrapolate the o(e*e- = Ks°K.?) line-shape R+~ ( 7
<X
X 0.6
! o5
2 04
D
0.3

3
2 0.2
© 0.1

0

34 36 38 4 42 44 46 48 5
\'s (GeV)
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Investigating the y(5770) Resonance

‘P(5770) — KsVK; 0 TXv:2312 4,

Using the 26.5 fb-1 @,/s = [3.51, 4.95] GeV

Search for the P(3770) = KsPK_ % decay, and study of the
o(ete- = Ks0KL0) line-shape

Fit to Ex/Egeam tO extrapolate the o(ete- =& KsO0K.0) line-shape

Adding the Pp(3770) and the continuum
contributions coherently,

BP(3770) = KsPKLO) = (2.63+140_1 59) x 105
in agreement with the prediction [16]
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S 0.9 g Data B
= 0.8 [ e e - i —— Fit result —
R 0.7 |t 77 W(BTT0) _
&
! 0-6 ___ ............... ............... ............... -
(N 7= YRS U N S SN SN SN SR S
2 04
S
o 0.3
n
s 0.2
© 01

O34 3.6 38 4 42 44 46 48 5

\'s (GeV)

[16] Phys. Rev. D 70, 077505 (2004)
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ID of the y2(5823) State

Y2(3825) — Yy — vy /P

Using 20 energy points @,fs = [4.230, 4.700] GeV for a Zin: = 11.3 b

Study of the o(e*e = m°n®2(3823))

Charmonium Decays at BESIII - M. Scodeggio QWG24 - February 2024
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ID of the y2(5823) State

Y2(3823) —= vy — vy I/ o 60

—— Data
I — Fit
40 ¢(2S) ------ Background

Inclusive MC

Using 20 energy points @,fs = [4.230, 4.700] GeV for a Zin: = 11.3 b

Study of the o(ete’—= 1t°rt%42(3823)), (employing a partial) reconstruction

technique: m°r°, (y)y & J/ (— ¢ *¢ ) o0l

Fit to M(yyJ/9) to estimate 12(3823) mass and Nm¥gps i {
0 1.’-&1 i#i"#‘é ...............

Events / 12 MeV/

36 37 38 39
M(yyJ/y) (GeV/c?)
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ID of the y2(5823) State

Y2(3823) —= vy — vy I/ o 60

Using 20 energy points @,fs = [4.230, 4.700] GeV for a Zin: = 11.3 b

Study of the o(ete’—= 1t°rt%42(3823)), (employing a partial) reconstruction

technique: r°r®, (y)y & J/p (= ¢ ¢ ")
Fit to M(yyJ/4) to estimate $2(3823) mass and N™¥ops

Charmonium Decays at BESIII - M. Scodeggio

" Tyaa823) < 18.8 MeV
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Events / 12 MeV/

40!

20!

—+— Data

— Fit

------ Background
Inclusive MC
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ID of the y2(5823) State

Y2(3823) —= vy — vy I/ o 60

—— Data
I — Fit
40 ¢(2S) ------ Background

Inclusive MC

Using 20 energy points @,fs = [4.230, 4.700] GeV for a Zin: = 11.3 b

Study of the o(ete’—= 1t°rt%42(3823)), (employing a partial) reconstruction

20|

(AT

"36 3.7 38 39

technique: r°r®, (y)y & J/p (= ¢ ¢ ")

Events / 12 MeV/

Fit to M(yyJ/y) to estimate 92(3823) mass and N™¥qps

—23824.3 + 2.4 + 0.9 MeV/c:

> paers < 18.8 MeV M(yyJ/iy) (GeV/c?)
Due to the limited statistics, a cross-section scan
cannot be performed with enough significance...
Avg Born
R B O-7TO7TO¢2 B N?TOT('O?,DQ (Z’L L’L(]- _I_ 5)i€i)7T+7T_?7D2 . ]_
gffgizzn Nt =apy (O Li(1 4 8)i€i) gogoy, B2(w0 — v7)
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ID of the y2(5823) State

Y2(3825) — Yy — vy /P

Using 20 energy points @,fs = [4.230, 4.700] GeV for a Zin: = 11.3 b

Study of the o(ete’—= 1t°rt%42(3823)), (employing a partial) reconstruction

technique: r°r®, (y)y & J/p (= ¢ ¢ ")

Fit to M(yyJ/y) to estimate 92(3823) mass and N™¥qps

—23824.3 £ 2.4 + 0.9 MeV/c:
" [ygo(3823) < 18.8 MeV

Due to the limited statistics, a cross-section scan
cannot be performed with enough significance...

Avg Born
O-7TO7T0¢2

R —

Nﬂ-Oﬂ-OQpQ (Zz £@(1 -+ (S)iEi)WjLW—wQ . 1

=(0.97

O_Avg Born
ntm Ty

B NWJW—% (ZZ L,,;(l

Charmonium Decays at BESIII - M. Scodeggio
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60
cé I —— Data
% i — Fit
S 40+ ¢(2S) ------ Background
Al - Inclusive MC
2 201 #2(3823)
O i
Lﬁ M .............
O .

36 37 38 39
M(yyJ/y) (GeV/c?)

0.14) Congistent with
ISOSpIn symmetry
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ID of the y2(5823) State

Y2(3825) — Yy — vy /P

The - system in ete = i ho(3823) process
is expected to be dominated by S-wave

If this was true and ¥2(3823) was a 12(13Do) state, (2023, 772}

: : : 0 0,0 : : :
the relative orbital angular momentum should be 2 Since o~ = " is forbidden, the observation of
ete = 1i°’n¥P2(3823) corroborates

5 Phys. Re,, .
50 4 Data 10 'Lzeft 129 the S-wave (fo(500)— 1°rr°) expectation

N
-
-

Events / 0.4
o
(-
_IIIIIIIIIIII/IIIIIIIIIII

—
O
o

This, together with mass estimations and width upper limits

supports the JP¢ = 2 assignment and the hypothesis that

S0 '|' the 92(3823) is a ¥2(13D2) state
0] 05 0 05 1
Cc0sO
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25P; or not-25Py, the 7(5872) Nature

arXjy-
23 12 1350

Subm/tted 3
Using 15 energy points @,/s = [4.16, 4.34] GeV to p RD
Search for the di-pion efe™— yXc1(3872) = yrt i Xc1 process,
with Xe1 = yJ/9p — \"//4 In the assumption that the x:1(3872) is a pure Xc1(23P1) state [19]

(23P, — 7V
( 1 XCl) ~ 004

['(23P) — 777~ Xe1)

[191 Phys. Rev. D 77,014013 (2008)
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25P; or not-25Py, the 7(5872) Nature

Using 15 energy points @,/s = [4.16, 4.34] GeV

Search for the di-pion efe™— yXc1(3872) = yrt i Xc1 process,

with Xe1 = yJ/y = vy«

Simultaneous fit t0 Mrecoil(yrad) for the ynn and yal events

Charmonium Decays at BESIII - M. Scodeggio
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Events / 3 MeV/c?

Events / 3 MeV/c?

—
o

Qo

ISR

- o YW+ sideband

S me ii‘te
- +Data  3_track events
- == Good fit
- Signal
- e+t (3823)

L -

>

odP ol ._-n.vv-':i‘.'}‘u‘:"i'!#'h

8 3.85 3.9 3.95
- +Data  4.track events

- = Good fit

- Signal

- === JAp+r Y (3823)

I yISRw’+J/1p sideband

[ ] [
g ..u.!wr.unmlﬁ“““m“ N

L dbk JdB |

3.9 3.95

My ) (GeV/c?)
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25P; or not-25Py, the 7(5872) Nature

Using 15 energy points @,/s = [4.16, 4.34] GeV

Search for the di-pion efe™— yXc1(3872) = yrt i Xc1 process,

with Xe1 = yJ/y = vy«

Simultaneous fit t0 Mrecoil(yrad) for the ynn and yal events

No Xc1(3872) — ™ mt"Xc1 events are found...
B(xe1(3872) — w77~ xe1)

R =

B(x1(3872) — nwtmw—J/)

Charmonium Decays at BESIII - M. Scodeggio
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Events / 3 MeV/c?

Events / 3 MeV/c?

—
o

Qo

arXI.V..ZS
Su Omittea

- +Data  3.track events

- == Good fit

- Signal

- == Jp Ty (3823)

= ylSRxp’+J/1p sideband

8 38 39 3.95

- +Data  4.track events

- = Good fit

- Signal

- === JAp+r Y (3823)

— yISRw’+J/1p sideband

_____ v aa ..u.!l.“iuw&ﬂ".:"!i“m“ i
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My ) (GeV/c?)

rad
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25P; or not-25Py, the 7(5872) Nature

Using 15 energy points @,/s = [4.16, 4.34] GeV

Search for the di-pion efe™— yXc1(3872) = yrt i Xc1 process,

with Xe1 = yJ/y = vy«

Simultaneous fit t0 Mrecoil(yrad) for the ynn and yal events

No Xc1(3872) — ™ mt"Xc1 events are found...
B(xe1(3872) — w77~ xe1)

R =

B(x1(3872) — nwtmw—J/)

which allows to estimate...

F(Xcl (3872) — WOXcl)

> 0.5

['(xe1(3872) — 7T~ Xe1)

< 0.18

favouring the a non-conventional component for the xc1(3872) state [20]
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Events / 3 MeV/c?

Events / 3 MeV/c?

—
o

Qo

arXI.V..ZS
Su Omittea

r +Data  3.track events

- == Good fit

- Signal

- e JAP Y (3823)

— yISRxp’+J/1p sideband

8 38 39 3.95

- +Data  4-track events

- = Good fit

- Signal

- === JAp+r Y (3823)

— yISRw’+J/1p sideband

_____ v aa ..u.!l.“iuw&ﬂ".:"!i“m“ i

8 3.8,&|'> 3.9 3.95

My ) (GeV/c?)

rad

(201 Phys. Rev. D 78,094019 (2008)
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Summary

BESIII started taking data in ‘08, and since then
it has been exploring and shedding light on the charmonium decays

The largest datasets of cc vector states collected by BESIII provide the power not to only search for
rare vector decays but also to probe theoretical predictions with non-vector decays

Datasets above the DD threshold shed new light on charmonium decays and allow us to discern
among theoretical expectations and to understand the nature of charmonia

Thanks to its tuneable centre-of-mass energy in the charmonium range and leptonic beams,
BESIII will be competitive even with relatively small datasets
~2.7x109 @y(2S)

Finally, new data sets are currently being taken and analysed
~20fb-1@(3770)
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BLSIII Experiment

BESIII (BEijing Spectrometer lll) is an
experiment located at the BEPCII
(Beijing Electron Positron Collider Il)
at IHEP (Institute of High Energy Physics)

Multi-layer Drift Chamber

Time of Flight Detector

EM Calorimeter

1T Solenoidal Magnet

t-charm factory 2.0 GeV < /s < 4.9 GeV

with a 1033 cm-2s-1 designed luminosity
@ . s =3.77 GeV

Charmonium Decays at BESIII - M. Scodeggio
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7< O'E/E (]. GeV)

MDC
Single wire o, (1 GeV) 130 pm
o, (1GeV) ~2 mm
o,/p (1GeV) 0.5 %
JdE/dx (1 GGV) 6 %
- EMC

Position resolution (

1 GeV)

|

TOF

oT
Barrel (1 GeV/c muons) 100 ps
End cap (0.8 GeV/c pions) 65 ps

_ — _

;{ Muon Identifier
No. of layers (barrel/end cap)
Cut-off momentum

9/8
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Solenoid field 1.0 T
AQ /4 93 %



BLSIII Experiment

BESIII (BEijing Spectrometer lll) is an
experiment located at the BEPCII

2009:

(Beijing Electron Positron Collider Il)
. . . 2010:
at IHEP (Institute of High Energy Physics) 2011:
2012:
2013:

Multi-layer Drift Chamber
Time of Flight Detector —
EM Calorimeter
1T Solenoidal Magnet

2015:
2017:
2018:
2019:

t-charm factory 2.0 GeV < /s < 4.9 GeV

Data sets

106M y(25)
225M J/y
975 pb-1 at w(3770)
2.9 fb-1(total) at yw(3770)
482 pb-1at 4.01 GeV
0.45B (total) w(2S)
1.3B (total) J/y
1092 pb-1 at 4.23 GeV
826 pb-1 at 4.26 GeV
540 pb-1 at 4.36 GeV
10 X 50 pb-1scan 3.81 — 442 GeV
1029 pb-! at 442 GeV
110 pb-! at 4.47 GeV
110 pb-! at 4.53 GeV
48 pb-lat 4.575 GeV
567 pb-1 at 4.6 GeV
0.8 fb-1 R-scan 3.85 — 4.59 GeV
R-scan 2 — 3 GeV + 2.175 GeV
~3fb-1 at 4.18 GeV (for Ds)
7 x 500 pb-1 scan 4.19 — 4.27 GeV
more J/y (and tuning new RF cavity)
10B (total) J/y
8 X 500 pb~! scan 4.13,4.16,4.29 — 4.44 GeV

2020: 3.8 fb-! scan 4.61 - 4.7 GeV
with a 1033 cm-2s-T designed luminosity 2021: 2 flr! scan 4.74 - 4.946 GeV

@ . s =3.77 GeV
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K luminosin,

120,

Upgrading the BESII Experiment

Born Cross-sections

Energy & Luminosity CGEM-IT
Js (GeV) 3.77 4.70 |

Upgrade vS BEPCI|

»

Readout electronics
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