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see Jielet ZHANG s talk:
Charmonium Radiative Transitions from BESIII

Improve Measurements of the 1nc(1S) Parameters...
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110 pb-! at 4.53 GeV
48 pb-! at 4.575 GeV
567 pb-! at 4.6 GeV
0.8 fb~! R-scan from 3.85 to 4.59 GeV (104 points)
: R-scan from 2-3 GeV + 2.175 GeV data
~3fb-1 at 4.18 GeV (for Ds) ONGOING
~10 x 500 pb~1 between 4.19 and 4.30 GeV
2017 UNDER DISCUSSION, SUBJECT TO CHANGE!
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MASS [GeV/c?]

see Haiming HU’s talk:
R Measurement at BESIII

BESII Measurement of R...

R value measurements at BESII

Data Sets for BESIII...

aed | :
e 6.6%
4.5 - * BES, Phys. Rev. Lett. 88, (2002)101802..}

® BES, Phys. Lett. B677, (2009)239 3.5%

41
3.5

37

25|

2

1.5
Ecm (GeV)

3.2 predicted, discovered
JP(18S4) predicted, undiscovered
3.0 i i
Nne(11So) unpredicted, discovered
0+ 1-—- 1+ O++ 1++ 2++
JPC

| I3.I | 03.5I L 1
Ecm (GeV)

567 pb~! at 4.6 GeV
0.8 fb~! R-scan from 3.85 to 4.59 GeV (104 points)
2015: R-scan from 2-3 GeV + 2.175 GeV data
2016: ~3fb-! at 4.18 GeV (for Ds) ONGOING
2017: ~10 x 500 pb~1 between 4.19 and 4.30 GeV
2017 UNDER DISCUSSION, SUBJECT TO CHANGE!
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MASS [GeV/c?]

BESIII Overview and Future Prospects

Charmonium Spectrum

predictions based on PRD 72, 054026 (2005)
measurements from PDG 2014
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Xc2(13P2)
he(11P4) Xo1(13P1)
3.4 Xc0(1%Po)
3.2 predicted, discovered
JP(1881) predicted, undiscovered
3.0 . .
Ne(1'So) unpredicted, discovered
0+ 1-—- 1+ O++ 1++ 2++

JPC

2009:

2010:
2011:

2012

2013:

2014:

2015

2016:
2017:

Data Sets (highlights):

(e*te~ collisions at Ecy between 2.0 and 4.6 GeV)

106M ) (2S)
225M I/
975 pb-1 at Y(3770)
2.9 tb-1 at Y(3770) (total)
482 pb-1 at 4.01 GeV
: 0.45B Y(2S) (total)
1.3B J/ (total)
1092 pb-1 at 4.23 GeV
826 pb-! at 4.26 GeV
540 pb-1 at 4.36 GeV
~50 pb-! at 3.81, 3.90, 4.09, 4.19, 4.21,
4.22, 4.245, 4.31, 4.39, 4.42 GeV
1029 pb~! at 442 GeV
110 pb-! at 4.47 GeV
110 pb-! at 4.53 GeV
48 pb-! at 4.575 GeV
567 pb~! at 4.6 GeV
0.8 fb~! R-scan from 3.85 to 4.59 GeV (104 points)
: R-scan from 2-3 GeV + 2.175 GeV data
~3fb-1 at 4.18 GeV (for Ds) ONGOING
~10 x 500 pb~1 between 4.19 and 4.30 GeV
2017 UNDER DISCUSSION, SUBJECT TO CHANGE!

17



BESIII Overview and Future Prospects

Charmonium Spectrum Data Sets (highlights):

predictions based on PRD 72, 054026 (2005) (ete~ collisions at Ecy between 2.0 and 4.6 GeV)
measurements from PDG 2014

| 2009: 106M (2S)

: Z(4430) _ \/ w
| , ! at y(3770)
see Bin ZHONG s talk: at W(3770) (total)
Radiative Transitions in ete— Collisions at BESIII I at 4.01 GeV
(2S) (total)
(total)
Observation of the X(3872)... -1 at 423 GeV
b-! at 4.26 GeV
e b-! at 4.36 GeV
ete- —+- Data . h-1 at 3.81, 3.90, 4.09, 4.19, 4.21,
— Y (4260)77 — Total fit l 22, 4.245, 4.31, 4.39, 442 GeV
- YX(3872) - -- Background lat4.42 GeV

—
an o
L L O B B

Events / 3 MeV/c?

R-scan from 3.85 to 4.59 GeV (104 points)
| I y ‘ from 2-3 GeV + 2.175 GeV data
o CHTIITIITTT T LLNL T TUTITD t 4.18 GeV (for Ds) ONGOING
38 385 39 - 00 pb~! between 4.19 and 4.30 GeV
sl A DU 'DER DISCUSSION, SUBJECT TO CHANGE!
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MASS [GeV/c?]

BESIII Overview and Future Prospects

Charmonium Spectrum

predictions based on PRD 72, 054026 (2005)
measurements from PDG 2014
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Y(4260) | N(3'P1) Xe1(33P1)
4.2 Xc0(32Po)
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Xc2(23P2)
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3.8 Xc0(23Po)
Pp*’(13D)
2Mp [T T
Pp’(23S1)
"(21S
36 Nc’'(2'So)
Xc2(13P2)
he(11P4) Xo1(13P1)
3.4 Xc0(1%Po)
3.2 predicted, discovered
JP(1881) predicted, undiscovered
3.0 . .
Ne(1'So) unpredicted, discovered
0+ 1-—- 1+ O++ 1++ 2++

JPC

2009:

2010:
2011:

2012

2013:

2014:

2015

2016:
2017:

Data Sets (highlights):

(e*te~ collisions at Ecy between 2.0 and 4.6 GeV)

106M ) (2S)
225M I/
975 pb-1 at Y(3770)
2.9 tb-1 at Y(3770) (total)
482 pb-1 at 4.01 GeV
: 0.45B Y(2S) (total)
1.3B J/ (total)
1092 pb-1 at 4.23 GeV
826 pb-! at 4.26 GeV
540 pb-1 at 4.36 GeV
~50 pb-! at 3.81, 3.90, 4.09, 4.19, 4.21,
4.22, 4.245, 4.31, 4.39, 4.42 GeV
1029 pb-! at 4.42 GeV
110 pb-! at 4.47 GeV
110 pb-! at 4.53 GeV
48 pb-! at 4.575 GeV
567 pb-1 at 4.6 GeV
0.8 fb~! R-scan from 3.85 to 4.59 GeV (104 points)
: R-scan from 2-3 GeV + 2.175 GeV data
~3fb-1 at 4.18 GeV (for Ds) ONGOING
~10 x 500 pb~1 between 4.19 and 4.30 GeV
2017 UNDER DISCUSSION, SUBJECT TO CHANGE!
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BESIII Overview and Future Prospects

Data Sets (highlights):
see JlInghl 7HANG s talk: (ete~ collisions at Ecy between 2.0 and 4.6 GeV)
Observation of the X(3823) at BESIII 06M P(2S)
D25M JAp
)75 pb~1 at Y(3770)
Observation of ete~ — mtt-X(3823) [2]... .9 b1 at Y(3770) (total)
182 pb~! at 4.01 GeV
45B Y(2S) (total)
¢ . For VX1 €Vents 3B JA (total)
5 O [ —+— Data 1092 pb-1 at 4.23 GeV
N > 40; — Fit 826 pb~! at 4.26 GeV
2 S aF V] Background 540 pb-! at 4.36 GeV
= = 30; Sideband ~50 pb-! at 3.81, 3.90, 4.09, 4.19, 421,
‘“"m“* 203 4.22, 4.245, 4.31, 4.39, 442 GeV
2 <Yl 1915 Evts 029 pb-! at 4.42 GeV
© 10: X(3823) 110 pb-! at 447 GeV
LL i 110 pb~! at 4.53 GeV
48 pb~1 at 4.575 GeV

3.8 3.9 567 pb~! at 4.6 GeV
(') (GeV /02) ).8 fb-! R-scan from 3.85 to 4.59 GeV (104 points)
R-scan from 2-3 GeV + 2.175 GeV data
3fb-1 at 4.18 GeV (for Ds) ONGOING
0+ 91—  {+ O+  q++ o 2017: ~10 x 500 pb~1 between 4.19 and 4.30 GeV
JPC 2017 UNDER DISCUSSION, SUBJECT TO CHANGE!
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MASS [GeV/c?]

BESIII Overview and Future Prospects

Charmonium Spectrum
predictions based on PRD 72, 054026 (2005)
measurements from PDG 2014
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c’ 218
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0+ 1-—- 1+ O++ 1++ 2++

JPC

20009:

2010:
2011:

2012

2013:

2014:

2015

2016:
2017:

Data Sets (highlights):

(e*te~ collisions at Ecy between 2.0 and 4.6 GeV)

106M ) (2S)
225M J/p
975 pb~1 at Y(3770)
2.9 tb-1 at Y(3770) (total)
482 pb-1 at 4.01 GeV
: 0.45B Y(2S) (total)
1.3B J/ (total)
1092 pb-1 at 4.23 GeV
826 pb~! at 4.26 GeV
540 pb-1 at 4.36 GeV
~50 pb-! at 3.81, 3.90, 4.09, 4.19, 4.21,
4.22, 4.245, 4.31, 4.39, 442 GeV
1029 pb-! at 4.42 GeV
110 pb~! at 4.47 GeV
110 pb-! at 4.53 GeV
48 pb~1 at 4.575 GeV
567 pb~1 at 4.6 GeV
0.8 fb~! R-scan from 3.85 to 4.59 GeV (104 points)
: R-scan from 2-3 GeV + 2.175 GeV data
~3fb-1 at 4.18 GeV (for Ds) ONGOING
~10 x 500 pb~1 between 4.19 and 4.30 GeV
2017 UNDER DISCUSSION, SUBJECT TO CHANGE!
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see Jianming BIAN’s talk:

Hadronic Transitions in ete— Collisions at BESIII

Complications with the Y’s...
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Belle: PRL110, 252002 (2013)
BESIII: PRL111, 242001 (2013)
CLEO-c PRL107, 041803 (2011)
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—Fit curve: Total
Fit curve: Y(4220)
-- Fit curve: Y(4390)

- BESIII: R-scan data sample
- BESIII: XYZ data sample

's (GeV)

Future Prospects

Data Sets (highlights):

(e*te~ collisions at Ecy between 2.0 and 4.6 GeV)

106M (2S)
225M J/p
975 pb~1 at Y(3770)
2.9 ftb-1 at Y(3770) (total)
482 pb-! at 4.01 GeV
0.45B Y(2S) (total)
1.3B J/ (total)
1092 pb-1 at 4.23 GeV
826 pb~! at 4.26 GeV
540 pb-1 at 4.36 GeV
~50 pb-1 at 3.81, 3.90, 4.09, 4.19, 4.21,
4.22, 4.245, 4.31, 4.39, 442 GeV
1029 pb-! at 4.42 GeV
110 pb~! at 4.47 GeV
110 pb-! at 4.53 GeV
48 pb~1 at 4.575 GeV
567 pb~! at 4.6 GeV
0.8 fb~! R-scan from 3.85 to 4.59 GeV (104 points)
R-scan from 2-3 GeV + 2.175 GeV data
3fb-1at 4.18 GeV (for Ds) ONGOING
~10 x 500 pb~1 between 4.19 and 4.30 GeV
017 UNDER DISCUSSION, SUBJECT TO CHANGE!
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MASS [GeV/c?]

BESIII Overview and Future Prospects

Charmonium Spectrum

predictions based on PRD 72, 054026 (2005)
measurements from PDG 2014
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3.0 . .
Ne(1'So) unpredicted, discovered
0+ 1-—- 1+ O++ 1++ 2++

JPC
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2010:
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2014:
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2016:
2017:

Data Sets (highlights):

(e*te~ collisions at Ecy between 2.0 and 4.6 GeV)
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225M I/
975 pb-1 at Y(3770)
2.9 tb-1 at Y(3770) (total)
482 pb-1 at 4.01 GeV
: 0.45B Y(2S) (total)
1.3B J/ (total)
1092 pb-! at 4.23 GeV
826 pb-! at 4.26 GeV
540 pb-1 at 4.36 GeV
~50 pb-! at 3.81, 3.90, 4.09, 4.19, 4.21,
4.22, 4.245, 4.31, 4.39, 442 GeV
1029 pb~! at 442 GeV
110 pb-! at 4.47 GeV
110 pb-! at 4.53 GeV
48 pb-! at 4.575 GeV
567 pb~! at 4.6 GeV
0.8 fb~! R-scan from 3.85 to 4.59 GeV (104 points)
: R-scan from 2-3 GeV + 2.175 GeV data
~3fb-1 at 4.18 GeV (for Ds) ONGOING
~10 x 500 pb~1 between 4.19 and 4.30 GeV
2017 UNDER DISCUSSION, SUBJECT TO CHANGE!

23



see Landiao LIU’s talk:

BESIII Overview and Future Prospects

Z. States at BESIII

Studies of the Z. States using data with Ecm =4.23 and 4.26 GeV ...
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MASS [GeV/c?]

BESIII Overview and Future Prospects

Charmonium Spectrum

predictions based on PRD 72, 054026 (2005)
measurements from PDG 2014
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JPC

2009:

2010:
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2013:

2014:

2015

2016:
2017:

Data Sets (highlights):

(e*te~ collisions at Ecy between 2.0 and 4.6 GeV)

106M ) (2S)
225M I/
975 pb-1 at Y(3770)
2.9 tb-1 at Y(3770) (total)
482 pb-1 at 4.01 GeV
: 0.45B Y(2S) (total)
1.3B J/ (total)
1092 pb-! at 4.23 GeV
826 pb-! at 4.26 GeV
540 pb-1 at 4.36 GeV
~50 pb-! at 3.81, 3.90, 4.09, 4.19, 4.21,
4.22, 4.245, 4.31, 4.39, 442 GeV
1029 pb~! at 442 GeV
110 pb-! at 4.47 GeV
110 pb-! at 4.53 GeV
48 pb-! at 4.575 GeV
567 pb~! at 4.6 GeV
0.8 fb~! R-scan from 3.85 to 4.59 GeV (104 points)
: R-scan from 2-3 GeV + 2.175 GeV data
~3fb-1 at 4.18 GeV (for Ds) ONGOING
~10 x 500 pb~1 between 4.19 and 4.30 GeV
2017 UNDER DISCUSSION, SUBJECT TO CHANGE!
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BESIII Overview and Future Prospects

108

Integrated Luminosity (pb™)

10?

Data Sets Useful for XYZ Physics

past data sets
i 4180 data set

(ongoing)

4 4.1 4.2 4.3 4.4 4.5 4.6
Center of Mass Energy (GeV)

010:
O11:

012

013:

3.2 +

predicted, discovered

J/P(13S4) predicted, undiscovered

3.0 -

Nc(11So) unpredicted, discovered

2015:
2016:

009:

|2014:

Data Sets (highlights):

(e*te~ collisions at Ecy between 2.0 and 4.6 GeV)

106M ) (2S)

225M I/

975 pb-1 at Y(3770)

2.9 tb-1 at Y(3770) (total)

482 pb-1 at 4.01 GeV

: 0.45B Y(2S) (total)

1.3B J/ (total)

1092 pb-! at 4.23 GeV
826 pb~! at 4.26 GeV
540 pb-1 at 4.36 GeV

~50 pb-! at 3.81, 3.90, 4.09, 4.19, 421,
422, 4245, 431, 439, 442 GeV

1029 pb~! at 442 GeV
110 pb-! at 4.47 GeV
110 pb~! at 4.53 GeV
48 pb-! at 4.575 GeV
567 pb-! at 4.6 GeV

0.8 fb~! R-scan from 3.85 to 4.59 GeV (104 points)

R-scan from 2-3 GeV + 2.175 GeV data
~3fb-1 at 4.18 GeV (for Ds) ONGOING

O—+ 1—— 1+— O++ 1++ 2++ 20] 7 N]O X 500 pb_] between 4.19 and 4.30 GeV
JPC 2017 UNDER DISCUSSION, SUBJECT TO CHANGE!
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BESIII Overview and Future Prospects

Integrated Luminosity (pb™)

108

10?

Data Sets Useful for XYZ Physics

} « ¢—_ Past data sets
4180 data set

(ongoing)

4 4.1 4.2 4.3 4.4 4.5 4.6
Center of Mass Energy (GeV)

010:
O11:

012:

013:

|2014:

What do we do next?
the “Y problem”
the “Z problem”

JPC

2015:
2016:
2017:

009:

Data Sets (highlights):

(e*te~ collisions at Ecy between 2.0 and 4.6 GeV)

106M ) (2S)
225M I/
975 pb-1 at Y(3770)
2.9 tb-1 at Y(3770) (total)
482 pb-1 at 4.01 GeV
0.45B Y(2S) (total)
1.3B J/ (total)
1092 pb-! at 4.23 GeV
826 pb~! at 4.26 GeV
540 pb-1 at 4.36 GeV
~50 pb-! at 3.81, 3.90, 4.09, 4.19, 4.21,
4.22, 4.245, 4.31, 4.39, 4.42 GeV
1029 pb~! at 442 GeV
110 pb-! at 4.47 GeV
110 pb-! at 4.53 GeV
48 pb-! at 4.575 GeV
567 pb~! at 4.6 GeV
0.8 fb~! R-scan from 3.85 to 4.59 GeV (104 points)
R-scan from 2-3 GeV + 2.175 GeV data
~3fb-1 at 4.18 GeV (for Ds) ONGOING
~10 x 500 pb~1 between 4.19 and 4.30 GeV
2017 UNDER DISCUSSION, SUBJECT TO CHANGE!
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BESIII Overview and Future Prospects

Integrated Luminosity (pb™)

10?

Data Sets Useful for XYZ Physics o
Data Sets (highlights):

past data sets (ete~ collisions at Ecu between 2.0 and 4.6 GeV)

_ D 4180 data set

_ proposal for 2017 009:
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225M I/

975 pb-1 at Y(3770)

2.9 tb-1 at Y(3770) (total)

482 pb-1 at 4.01 GeV

012: 0.45B y(2S) (total)
1.3B J/ (total)

1092 pb-! at 4.23 GeV
826 pb~! at 4.26 GeV
540 pb-1 at 4.36 GeV

~50 pb-! at 3.81, 3.90, 4.09, 4.19, 4.21,

. 010:
. O11:

013:

4 4.1 4.2 4.3 4.4 4.5 4.6

4.22, 4.245, 4.31, 4.39, 442 GeV
1029 pb~! at 442 GeV
110 pb-! at 4.47 GeV

Center of Mass Energy (GeV)

|2014:

110 pb-! at 4.53 GeV
48 pb-! at 4.575 GeV
567 pb~! at 4.6 GeV
0.8 fb~! R-scan from 3.85 to 4.59 GeV (104 points)
2015: R-scan from 2-3 GeV + 2.175 GeV data
2016: ~3fb-! at 4.18 GeV (for Ds) ONGOING
2017: ~10 x 500 pb~1 between 4.19 and 4.30 GeV
2017 UNDER DISCUSSION, SUBJECT TO CHANGE!

What do we do next?
the “Y problem”
the “Z problem”

JPC
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BESIII Overview and Future Prospects

Data Sets Useful for XYZ Physics

Data Sets (highlights):
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2017: ~10 x 500 pb~1 between 4.19 and 4.30 GeV
2017 UNDER DISCUSSION, SUBJECT TO CHANGE!
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BESIII Overview and Future Prospects

Data Sets Useful for XYZ Physics

Data Sets (highlights):
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Data Sets Useful for XYZ Physics

Data Sets (highlights):

o i tween 2.0 and 4.6 GeV)
8 T ete — yX(3872) con s anaE o e
g g .f
E sl 2 0450 current
= S 4
e - g 04r ptal)
o C ) -
g | @ 0.35F
i o n ?
- O o03F
- ¢ Vv
1025— 0.255— v
B 0.2 V
N : 0, 4.09, 4.19, 4.21,
o 015 31, 439, 4.42 GeV
o.f— 1
0.05-
- 1 |/
32_ O_I ] | L 1 1 1 | L 1 1 1 | L 1 1 1 | L 1 1 1 | L 1 1 1 | I I | | L1

4 4.1 4.2

4.3 4.4 4.5 4.6
3.85 t0 4.59 GeV (104 points)

Center of Mass Energy (GeV) +2.175 GeV data

JPC

T Tt T T vt TOl Ds) ONGOING
2017: ~10 x 500 pb~1 between 4.19 and 4.30 GeV
2017 UNDER DISCUSSION, SUBJECT TO CHANGE!

31



BESIII Overview and Future Prospects

Data Sets Useful for XYZ Physics

Data Sets (highlights):
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Integrated Luminosity (pb™)
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Data Sets Useful for XYZ Physics
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Data Sets Useful for XYZ Physics

Data Sets (highlights):
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Charmonium Spectrum

predictions based on PRD 72, 054026 (2005)
measurements from PDG 2014

433

Z(4430)

Summary:

e there is a lot left to explore in the “old” data
sets (especially for physics below open
charm threshold)

* new XYZ data should allow us to continue to
make progress

Further in the Future:
e continue a detailed scan?

e take higher statistics at large Ecm?
e scan a bit above 4.6 GeV (depends on BEPC)

predicted, discovered
JP(1881) predicted, undiscovered
3.0 . .
Ne(1'So) unpredicted, discovered
0+ 1-—- 1+ O++ 1++ 2++
JPC

2009:

2010:
2011:

2012:

2013:

2014:

2015:
2016:
2017:

Data Sets (highlights):
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