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BESIII: BEljing Spectrometer Il
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Physics: light hadron, charmonium, charm, R-value & QCD, new physics
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Discovery of the Z.(3900) int*n~] /Y
PRL 110, 252001 (2013)
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Discovery of Z.(4020) int ™ h,
PRL 111, 242001 (2013)
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Discovery of Z.(4025) in D*D"

PRL 112, 132001 (2014)
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Discovery Z.(3885) in DD™ model
PRL 112, 022001 (2014)
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Observation of ete™ — yX(3872)
PRL 112, 092001 (2014)
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Discovery of a peakinete™ = wy,o
PRL 114, 092003 (2015)
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Evidence of ete™ — yx,1(3.00) and
YXc2(3.40) at 4.009-4.36 GeV
CPC 39, 041001 (2015)
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No significant signal of Y(4140) is
observed via y¢J /1 at 4.23-4.36 GeV
PRD 91, 032002 (2015)







Enhancement is observed near 4.2 GeV
in the line-shape of ete™ — nJ /Y

PRD 91, 112005 (2015)
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Observation of the ¥(13D,) [X(3823)]
stateinete”™ > v Ty x4
PRL 115, 011803 (2015)
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No significant signal of

Y (4260) —» nr®J /i is observed
PRD 92, 012008 (2015)
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Neutral Z.(3900) in 7°7°] /3
PRL 115, 112003 (2015)
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No significant signal of
Z.(3900)* - wn® is observed
PRD 92, 032009 (2015)
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Neutral Z.(4025) in D"D*mode
PRL 115, 182002 (2015)
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Neutral Z,.(3885) in DD"mode
PRL 115, 222002 (2015)
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Cross section (pb)
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Observation of Y(4390) ineTe™ - mtm~h,
PRL 118, 092002 (2017)
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Observation of Y(4390) ineTe™ - mTm~h,
PRL 118, 092002 (2017)
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ole'e —-n*nJiv) (pb)

Y(4260) and Y(4360) are observed in
ete” s ntn~J /Y

Y(4008) is not confirmed
PRL 118, 092001 (2017)
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No significant resonance structure
is observed inete™ - ppr®
PLB 771, 45-51 (2017)







Cross sectionofete™ » ™/
arXiv: 1703.08787, Accepted by PRD
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Charged structuresinete™ » Ty’

Unresolved discrepancies between the
fit model (theory input) and data (stat.)

arXiv: 1703.08787, Acc

Events / (0.1 (GeV/c?F)

Events / (0.1 (GeV/c*Y)

' @
=

=
e B

=]
=

=]
L e

fe2]
L=
e

18] B =1
(=]
o1

[=]
I

[=]

i

L h23Gev

(=]
™1

(=]

14.36 GeV

N

L udl -~ A
15 17

wﬁ;ﬁw(ssasmeew&f

. @
(= =
T T

Events / (0.1 (GeV/c?f)
-

[=]

epted by PRD

14.26 GeV

_‘-‘I'S:.D 15;.5 1é.D H’;.E =
Mty (3686))(GeVic®f
&: C T
o 1
2150+ }
Q
—100f
s L 4.42 GeV
2sob HEF A TG,
%50: ++ H +." o H ++
@ e e S
0=s -

1796,







. e

Observation of eTe™ — nh,
from 4.085 GeV to 4.6 GeV
PRD 96, 012001 (2017)
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JP = 1*for Z.(3900)* and
the pole mass and width
PRL 119, 072001 (2017)
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ete” - yX(3872) Y (4260),Y(4360) in

X (3823) ete” = Wxc, VX
/. n'] /b, nh
ntthe, Tj [P,y
XY
Z
Z.(3900)*° [r] /,DD*] No light hadron final states from
Z.(4240)*° [mh,,D*D*] XYZ decay is observed.

Complex structured observed in
T (3686).




Characteristics and trends in
XYZ study at BESII|

* Systematic
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Characteristics and trends in
XYZ study at BESIII

* More amplitude analyses

« Fit results and signal yields
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XYZ Data: we already have ~12 fb™!

Integrated Luminosity (1/pb)
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+ R-scan data sets



A big plan for XYZ

Start from 4.0 GeV up to the maximum energy BEPCII can
reach (> 4.6 GeV)

10 MeV step (slight adjust ~ thresholds, skip those 6 points we
have already collected large samples)

500 pb-'/point (from the size of the existing samples! )

e Year 1:4.0-4.1 GeV

Year 2: 4.1-4.2 GeV
Year 3: 4.2-4.3 GeV

e Yeard: 4.3-4.4 GeV

Year 5: 4.4-4.5 GeV
Year 6: 4.5-4.6 GeV

* Years /,8, ....>406 GeV

~ 4.5/tb per year!

A bit conservative than BEPCI|
design luminosity (5/fb/yr)!

Top-up injection allows more
Integrated luminosity!

If “Year 1" = 2015, we finish 4.6
GeV data taking in 2021!

18




Further plan

e A few high statistics points (around 4.2, 4.3 4.4
GeV?)

— Primary focus: further study on Z, states.

 More high energy data (between 4.5 and 4.6
GeV?)

— Primary focus: line-shapes, A A, threshold, more
phase space

e > 4.6 GeV (the present upper energy of BEPCII)
— R&D is on-going

e Others (suggestions from theorists?)
— Specific predictions are extremely welcome.
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O XYZ in the future at BE€SII

* BESIIl has observed/measured XYZ states.

— From experiment side, Z.(3900), Z.(4020), and Y (4260)

are solidly established based on BESIII measurements.

* Our knowledge of XYZ has been significantly improved.

However, there are still many puzzles
— One or two states when two resonances are close?

— Complex structures are observed and difficult to describe.

— Some expected states or decay modes have not been
observed.

— Nature of these states.

 With more data and inputs from theorists, we will
better understand these exotic states.
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