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Belle and Belle II Experiments
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Charm physics at Belle (II)

Two primary mechanisms for charm production at Belle/Belle II:

1. ▄▄ ᴼἫӶἫO ╧╬
ÅAbsolute measurements not possible without reference

ÅUsed for most analyses due to its simplicity compared to ὄὄprocesses

2. ▄▄ ᴼ ╢ᴼ║║ᴼ╧╬
ÅPrecise ὄὄcross section allows for absolute measurements

Full topics for charm physics:

üὈ Ὀ  mixing

ü Amplitude analysis

ü Lifetime

ü CP violation

ü Rare decay

ü Charmed baryon
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Selected Topics

¸Charmed Baryon Spectroscopy:

ÅSearch forexcitedcharmedbaryonsinɤ– system

¸Hadronic decayof charmedbaryons:

Åɧ ᴼɧὬ Ὤ “ȟ–ȟ–

Åɤ ᴼɫ– ȟȣ

¸Semileptonic decays of charmed baryons:

Åɧ ᴼɧὰὰ

¸First observation of ɱςπρςOɧρυσπὑ
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Search for excited charmed baryons in ╬Ɫsystem

PRL. 98, 012001 (2007) 

PRL. 130, 031901 (2023)

Excited ╬ states predicted by quark model.

Only a few statesfound in experiment!!

Study of the Ɫchannel suggests 

╬Ɫan interesting channel:

(1)ɤςπππOɤ–

(2) Threshold cusp 

Any signal in ╬Ɫis likely to be an 

excited ╬rather than a ╬state.

PRD 108, 

L031104 

(2023) 
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Search for excited charmed baryons in ╬Ɫsystem

Belle 980/fb   PRD 110, 032021 (2024)
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Branching fractions of ╬ decays
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Branching fractions of ╬ decays
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Branching fractions of ╬ᴼ ▐ ▐ ⱫȟⱢȟⱢ JHEP 10 (2024) 045

Belle+ Belle I 1.4/ab

9



Branching fractions of ╬ᴼ ▐ ▐ ⱫȟⱢȟⱢ JHEP 10 (2024) 045

Belle+ Belle I 1.4/ab
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First search for ╬ᴼ ■■
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Study of ᴼ ἕ Belle ╨ ╢ȟ ╢ȟ ╢
Arxiv :2207.03090

¸ The Џςπρςwas first observed in 2018 by the Belle 

experiment in decays to ɧὑ and ɧὑ near 

ɭρὛȟςὛȟσὛȢ
ὓ ςπρςȢτ πȢω-Å6

ɜ φȢτ Ȣ
Ȣ -Å6

ü There are mainly two interpretations for Џςπρς: a standard baryon and a ɧρυσπ+molecule

ü A large rate for ɱςπρςOɧρυσπ+was predicted in the molecule scenario: 

ὄɱςπρςOɧρυσπ+

ὄɱςπρςOɧ+
πȢρψ πȢψφ

Å Measuring the branching fraction for ɱςπρςOɧρυσπ+ᴼɧ“ὑmay inform us about the internal structure of ɱςπρς.

PRL 121, 052003 (2018)
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Study of ᴼ ἕ

Ⱬ╚ Ⱬ╚╢ Ⱬ╚╢

Ⱬ╚ ╚ ╚╢

ὄɱςπρςOɧρυσπ+

ὄɱςπρςOɧ+
πȢωω πȢςφ πȢπφ

υȢτ„

ü First observation of ᴼ ἕ
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Belle ╨ ╢ȟ ╢ȟ ╢
Arxiv :2207.03090



Summary
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¸ Belle & Belle II provide a unique environment & unique sensitivity for SM measurements as well as for the search 

for physics beyond the SM in the charm sector.

Å significant room to improve the basic knowledge of baryon decays (BR,é)

¸ BELLE is still producing important measurements after more than 10 years after the end of data taking

Å Search for the new excited charmed baryons

Å Branching fraction measurements of the ɤ  and ɧ decays

Å Study of Semi-leptonic decay ɧ ᴼɧὰὰ

¸ First BELLE + Belle II combined analysis of the ╬ᴼ ▐ decays rules out several theoretical approaches 

proposed to deal with non-factorizable amplitudes 

¸ Belle II has started Run 2 data taking, expecting more physics results with a larger data sample

Thanks for your attention!



Backup 
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Backup 
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