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• The y(3770) resonance is the lowest-mass cc resonance above the DD threshold. 

There is a long-standing puzzle in understanding of y(3770) production and decays. 

• The potential model expects that more than 99% of y(3770) decay into DD final 

states.  

• BES-II measured Br[y(3770) non-DD] = (15±5)% by utilizing varied methods 

under the hypothesis that only one simple y(3770) resonance exists in 3.70~3.87 

GeV. 

• CLEO-c obtained Br[y(3770) non-DD] = (-3.3±1.4+6.6
-4.8)%, which corresponds 

to  Br[y(3770) non-DD] < 9% at 90% C.L.  

• Large non-DD component conflicts with theoretical prediction. 

 

Introduction 

Reference: PLB 641, 145(2006); PRL 97, 121801(2006); PRD 76, 122002(2007); PLB 659, 74(2008); PRL 104, 159901(2010) 
3 



• The BES-II Collaboration observed the first non-DD decay of 
y(3770)p+p-J/y in 2003. 

• In 2005, the CLEO Collaboration confirmed the BES-II observation 
of y(3770)  p+p-J/y and observed more exclusive non-DD 
decays of y(3770): 

– y(3770)p0p0J/y  

– y(3770)hJ/y 

– y(3770)gcc0,1 

– y(3770)fh 

• Precision measurements of non-DD decays of y(3770) are critical 
to test theoretical predictions, and to better understand the nature of 
the y(3770). 

Introduction 

K(MeV) 
Reference: PLB 605, 63(2005); PRL 96, 082004(2006); PRL 96, 182002(2006); PRD 74, 031106(2006); PRD 73, 012002(2006) 
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• BEPCII Collider: 
– Double ring e+e- collider, 2.0 GeV < Ecm < 4.6 GeV; 

– The designed peak luminosity, 1033 cm-2s-1 at the beam energy of 1.89 GeV , 

has been achieved on 5th April, 2016. 

• BESIII Detector 

BESIII Experiment 

Data sets related to this talk: 
-- 2.92 fb-1 @3.773 GeV; 

-- 106.41 M y(3686) data; 

-- 44.5 pb-1 @3.65 GeV; 

-- 67 pb-1 @ 3.542, 3.554, 3.561,  

    3.600 and 3.650 GeV. 
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Baryonic decays of y(3770) 

• Baryonic final states of ΛΛp+p-, ΛΛp0, 

ΛΛh, Σ+Σ-, Σ0Σ0 , Ξ-Ξ+ and Ξ0Ξ0 are 

searched for. 

• Reconstructed via 

– Λpp- 

– p0
gg 

– hgg 

– Σ+
pp0  (p0

gg) 

– Σ0
 Λg  (Λpp-) 

– Ξ-
 Λp-  (Λpp-) 

– Ξ0
 Λp0  (Λpp-, p0

gg) 

PRD 87, 112001(2013) 6 



Baryonic decays of y(3770) 

• Ignoring interference effects 

between continuum and resonance. 

PRD 87, 112001(2013) 
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Baryonic decays of y(3770) 

• None are observed, and upper limits are set at the 90% confidence level. 

First measurement! 
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Baryonic decays of y(3770) 

• In this work, baryonic decays of y(4040) are also searched for. No significant 

signal is observed, upper limits are set at 90% C.L.. 

First measurement! 
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y(3770)gcc1,2 

PRD 91, 092009(2015) 

• Reconstructed using the decay chain 

 

• Branching fractions are determined with 
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y(3770)gcc1,2 

• Results: 

 

 (at 90% C.L.) 

The most precise measurement ! 

Precision measurement 

of partial width of 

y(3770)gcc1,2 are 

critical to test theoretical 

models ! 
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• Reconstructed via  

        cc02(p+p-),K+K-p+p-,3(p+p-),K+K- 

• Taking relative strength with 

respect to y(3686) radiative E1 

transition to avoid large 

uncertainties in ccJ decay branching 

fractions. 

• The ratio of the branching fraction 

for  y(3770)gccJ  and 

y(3686)gccJ is determined 

channel by channel. 

y(3770)gcc0 

PLB 753(2016) 103-109 
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y(3770)gcc0 

The most precise 

measurement ! 

• Branching fraction for y(3770)gcc0: 

 

 
))3686(())3770(( cJcJcJ BRB gcygcy  Quoted from PDG 
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• The processes of y(3770)ghc 

and ghc(2S) are supposed to be 

highly suppressed. If the y(3770) 

is a pure D-wave state, the M1 

transition is forbidden. However, 

higher multipoles beyond the 

leading one could contribute. 

• Reconstructed via 

 

y(3770)ghc and ghc(2S) 

PRD 89 112005 (2014) 14 



• No significant excess of signal events above background is observed. We set limits at 

a 90% confidence level. 

y(3770)ghc and ghc(2S) 
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• By analyzing the data samples collected using BESIII detector, 

we searched for the non-DD decays of the y(3770); 

– No significant baryonic decays are observed; 

– The measurement of B(y(3770)gcc0) and B(y(3770)gcc1) are 

improved; 

– No significant decays of y(3770)ghc(hc(2S)) are observed. 

• More results on non-DD decays of the y(3770) are coming 

soon! 

Summary 
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Thank you ! 
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