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In 2019, the LHCb Collaboration observed 
a new narrow charmonium state, the �������.
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There is a longstanding puzzle concerns the 
non-��� decay of � ���� , which is the D-wave 
partner of  ��������, with � 
 
!

Traditional theories predict it mainly decays
into pure ��� , with non-��� suppressed by the 
OZI rule.

However, experimental data show that
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Theo. studies indicate that light hadron 
decays (esp. PV) contributed significantly.

• NRQCD, color-octet contributions, � ���� &
LH
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• Hadronic loop mechanism
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The non-��� decay channels such as ���**,�+,�
and -.��, � 
 �/ 
 , their combined branching 
ratios total less than �$
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Hadronic loop mechanism can provide a 
sizable contribution.



Several similarities between �� ���� and �������
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• �� ���� and ��������are D-wave 
partner states.

• �� ���� �and ��������have small mass 
gap.

• �� ���� and ��������share the same 
dominant decay modes.

It is reasonable to infer that �� ���� would also have a 
large non-��� branching ratio.

6

Background and Motivation



In general, the processes we study can be divided 
into three categories

The decay amplitudes can be expressed as follows
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where 9 
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 ������� and ;
is cutoff parameter typically on the order of 1.

Specifically, the light-meson-pair decays 
of � ���� include the following channels
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The non-��� decay widths

where B
 is the three-momentum of the final 
state.

7

FrameworkFramework



3. �� ���� &  )�??�S : �� �� / T,/T,U�Q"V�W*�

2. �� ���� & ))�?S?�S�
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The effect Lagrangians related to each vertex 
as follow 
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• Decay width has a strong dependence on ;.

• Hadronic loop can contribute a sizable 
branching ratio.

• W* channel dominant the light meson pairs 
decay.

• Further demonstrates the similarity with 
� ���� .
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• Ratios have a weak dependence on ;.

• Provide useful references for experiments. 
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Numerical Results
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• Due to  its similarities with �������, �� ���� very likely has a sizable non-��� decay 
branching ratio.

• By computing the hadronic loop contributions, our results confirm the inferred decay 
properties of �� ���� .

• Our results indicate the W* channel dominant the light meson pairs decay.

• Despite a lack of relevant experimental data, the characteristic ratios we present still 
serve as valuable references for experiments.

• We hope our findings will aid future experiments, such as LHCb and BESIII, in further 
confirming �� ���� and exploring its non-��� decay.

Thank you!

Summary


