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Exotic states
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Hadrons 
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FKGuo, et.al, Mod. Phys. 
90 (2018) 015004.



Low-lying baryons with JP=1/2-

• �(�/�−)
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Search for �(�/�−)
• �−� → ��+�−， Wu-Dulat-Zou, PRD80(2009)017503
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Search for �(�/�−)
• �−� → ��+�−， Wu-Dulat-Zou, PRC81(2010)045210
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Search for �(�/�−)
• �� → ��(����), Gao-Wu-Zou, PRC 81(2010) 055203
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Wang-NCWei-Huang, 2201.10778

LEPS2009

CLAS2014



Search for �(�/�−)
• �� → ��� , Xie-Geng, EPJC(2016) 76:496
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Search for �(�/�−)
• �� → ���, Xie-Geng, PRD95(2017) 074024
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Search for �(�/�−)
• �� → ���, Xie-Geng, PRD95(2017) 074024
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Belle and BESIII measurements
• �� → ���
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BESIII, PRD99, 032010 
(2019)

Belle, 
PRD103(2021)052005



Analysis the Belle data
• �� → ��� , GYW-EW-Xie-Geng-Wei, PRD 106, 056001 (2022)

12

No signal of �(�/�−),  �(����) as the molecular state!



Λ(����) �� �� → ��−�+
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Belle: 2209.00050LHCb: 2208.03262

�(����):  cusp? Dip? peak?
PLB527(2002) 99

Belle, 
PRD103(2021)052005



Search for �(�/�−)
• �� photoproduction, Roca-Oset, PRC 88, 055206 (2013)
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Σ(1430)
• �� photoproduction, Roca-Oset, PRC 88, 055206 (2013)

• Oset-Ramos, NPA635 (1998) 99 [nucl-th/9711022].
• PB,VB, Hosaka,PRD 85, 114020 (2012)
• Oller-Meißner, Phys. Lett. B 500 (2001) 263 [hep-ph/0011146]
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Search for �(�/�−)
• ��� → ���, ���, EW-Xie-Oset, PLB753(2016)526, PRD98(2018)114017 
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Search for �(�/�−)
• ��� → ���, ���, EW-Xie-Oset, PLB753(2016)526, PRD98(2018)114017 
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Search for �(�/�−)
• �� → ��(�/�−), Lyu-EW-Xie-Wei, CPC47 (2023) 053108
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Search for �(�/�−)
• �� → ��(�/�−), Lyu-EW-Xie-Wei, CPC47 (2023) 053108
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Belle measurements
• �� → ��+�+�−, Belle, PRL130, 151903 (2023)
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Evidence of �(����)
• �� → ��+�+�−, TS
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Dai-Pavao-Sakai-Oset, PRD 97, 116004 (2018) 
Xie-Oset, PLB 792, 450-453 (2019)



Evidence of �(����)
• �� → ��+�+�−, TS
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Dai-Pavao-Sakai-Oset, PRD 97, 116004 (2018) 
Xie-Oset, PLB 792, 450-453 (2019)



Evidence of �(����)
• �� → ��+�+�−, TS
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Evidence of �(����)
• �� → ��+�+�−, Lyu-GYW-EW-Xie-Geng, to prepare
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Results of �� → ��+�+�−
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Cusp signal of �(�/�−) around �� threshold!



Other evidence of �(����)
• �−� → ���, 2210.10342, corresponding to 2004/2005 KLOE data
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Summary

• There are many evidences/hints of  �  �
�−
 

• Some modes: �/�(���) → ���,  ���
• The cusp structure around 1430 MeV observed in 
�� → ���� should be associated with the �(����).

• The cusp structure is enhanced by the TS effects.
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Thank you very much!



第八届手征有效场论研讨会

p2023年10月27-31日，河南开封（河南大学/郑州大学）

• 9月20日前注册：https://indico.ihep.ac.cn/event/20010/

28

https://indico.ihep.ac.cn/event/20010/

