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BEPCII energy region

B Resonances: charmonia, charmed mesons,...
B Threshold Characteristics: pairs of 1, D, D,
B Transition Between: smooth and resonances,
perturbative and non-perturbative QCD
B Energy Location: glueball, hybrids and multi-quark states
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BESIII data sets

Previous Data BESIII Present Goal

Jhy BESII: 58 M 1.2 B 20xBESII 10 B
v(3686) |CLEO: 28 M 0.5B 20xCLEO-c 3B
y(3770) | CLEO: 0.8 /fb 29/fb  3.5xCLEO-c 20 /fb
v(4040)& 2011: 0.5 /fb @y(4040)
v(4160)& | CLEO: 0.6 /fb 2013: 2 /fb @y(4260), =10 /ib
y(4260)& @wy(4160) 0.5 /fb @y(4360)
y(4360) data for lineshape

continuumé&
R scan&
T scan

2009:
2012:

44 [pb @3.65 GeV

R @2.23, 2.4, 2.8, 3.4 GeV

25 /pb 1 @3.542, 3.554,
3.561, 3.600 GeV




BESIII selected results

v Baryonic decays of particles above DD
threshold :

* y(3770) and y(4040) baryonic decays

v'Light hadron spectroscopy: charmonium
radiative decays

* X(pp) in Iy = ypp decays



y(3770) and y(4040) baryonic decays
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B Above DDb threshold, exist several broad 1--
resonances: y(3770), y(4040), y(4160), y(4415).

B y(3770) and y(4040) decay into open-charm,
charmless decays supposed to be highly
suppressed.
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B BESII measured y(3770) decay to non-DDb
(15%+5)%, assuming only y(3770) exist in
3.70~3.87 GeV.

B BESII firstly observed a non-DDb decay of
y(3770)>mrnd/y.

W BESIII firstly observed a non-DDb decay of
y(4040)>nJd/y.
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Stephen Godfrey and
Nathan Isgur
PRD 32, 189(1985)

B Fewer searches for baryonic decays of y(3770)
B No searches for baryonic decays of y(4040)




y(3770) and y(4040) baryonic decays
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y(3770) and \|1(4O4O) baryonic decays
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2-D scatter plots for (a-g) y(3770), (a’-g’) v(4040) and (a”’-g’’) continuum daga.




y(3770) and y(4040) baryonic decays

N, N, N N By rr— B

Mode f (3.773)  (3.773) (3.650) (3.650) fi773 .-x-'g;l.;?m_,;. *"*"iﬁ-;:u_.—g- e Ay, (% 1074 (% 1074
\Ar o B44.0+ 336 52 142238 01 4527 20067331 420 4812 01321 80 L&OZLE x0.40 <47
AAZY 1249144 34 707 00 4250 —180.31%Hf, =162 836 (1694 RO —1.287947 + (.15 <07
Adg 74095 09 3.0 00 4476 -61.27722 +79 87.7 01518 81 —1.22714+019 <19
3737 1005119 07 3374 0l 3827 -22.77%0 5 96.0 (1975 80 —0.21:%82 +0.05 <10
3030 435267 00 0053 00 3869 435787, +58 566 01752 80 03070 +0.05 <04
= 485+27.0 00 0532 00 4174 27677 +£37 0 1197 Q1060 81 0317048 +0.05 <15

=0=" 43566 13 2073 00 4003 -381°45 56 607 00581 82 —0.807103 014 <14
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Mode f (4.009)  (4.009) (3.650) (3.650) f&  Njigsor  Niwsor € A (X 1074 [X 1074
AN 7™ 792100 200 142235 01 769 —492738 498 356 01492 99 -357715 079 <29
AARY 14.57%1 05 70238 00 680 —-3437135+30 126 01753 99 —214797 £ 028 <09
Aldy 16.0233 36 302 00 738 -08I2i+33 162 01674 99 —-16023% +057 <30
33 8.5739 02 337H a1 492 -7578 .+ 15 110 01704 99 -07470% £ 017 <13
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HOR° 10233 00 20337 00 536 -97%%, x13 70 00490 100 -22271F £ 037 <18

Since no statistically significant signal is observed, upper limits
are set at 90% C.L.




y(3770) and y(4040) baryonic decays

B Continuum data limited:

v Statistical error large, central value ~1o consistant
with zero

v It doesn’t mean there are no y(3770) and y(4040) baryonic
decays

Dominant error, continuum subtraction

Phase difference not clear, resonance and continuum

B Achieve the goals:

v" More continuum data needed

v" Fine energy scan helpful

Measure cross section, exclusive non-DDb processes

Determine branching fraction and phase difference
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Near-Threshold Enhancement in M(pp)

Evts/0.005 GeV/c?

Jy—>ypp y(3686)—>mtnt-d/y, Iy—>ypp
150 | | | [ I | [ I I | I | I I
o) | " PRL91, 0220011 ok CPC 34, 421(2010)
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0.00 0.10 0.20 0.30 0 0.05 0.10 0.15 0.20 0.25 0.30
M(p p) - 2m_ (GeV/c) Mys-2my(GeV/c?)
Observed BESII 2003 Confirmed BESIII 2010
M = 18593 (stat)*34(syst) MeV/c? M =18617°, (stat)™!, (syst) MeV /c?
I’ <30 MeV/c? at 90% C.L. I" <38 MeV /c* at 90% C.L.

B Results consistant with each other

B Many possibilities: conventional meson, pp bound state, multi-quark,
glueball, final state interaction(FSlI)......
B Spin-Parity analysis of pp mass threshold structure in J/y
radiative decays is necessary
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Partial Wave Analysis of Jly—>ypp
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o o] W The first PWA of pp mass threshold
th“% E { structure via J\y—>ypp was performed
| { @ The fit with a BW and S-wave FSI(I1=0)
L factor can well describe pp mass
1o 03 ﬁe.u.”y o threshold structure
—— W ,(1910) and f,(2100) are fixed at PDG
%1  Stat. Sig. of X(pp)>>30c
{ M better than without FSI effect
A2InL =51 (7.10)

JPc =0+ =) >6 8g better than other JPC assignments
M = 18327 P(stat) T 18(syst) = 19(model) MeV/c?

['=13 = 39(Stat)“0(syst) + 4(model) MeV/c? ('<76 MeV/c2 at 90% C.L.)

BR[J/¢ — yX(

pBP)IBRX(pp) — pp] =[9.070(stat) T 13 (syst) = 2.3(model)] X 1073 .



Summary

» BEPCII/BESIII is performing in very good shape

» Search for baryonic decays of y(3770) and wy(4040)
are studied at BESIII.

H Although no obvious signal, it doesn’t mean no such processes
B More continuum data needed
B Energy scan for exclusive processes

» X(ppb) in JAy = yppb decays has been extensively
studied at BESIII

» More studies are on-going and new results are
expected in the near future.

B On non-DDb decays of particles above DDb threshold
B Light hadron spectroscopy from charmonium radiative decays.
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