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‣ In�the�large� �limit,�the�nucleon�can�be�viewed�as�a�state�of�
�valence�quarks�bound�by�the�meson�field�[1].
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The�mass�spectrum�of�singly�heavy�baryon�[3]
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‣ Collective�Hamiltonian�[2]

[2]  G. S. Yang and H.-Ch. Kim, Prog. Their. Phys. 128, 397 (2012)
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!

+ (ms � m̄)

 
↵D

(8)
88 (A) + �Ŷ +
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‣ Binding�energy�per�baryon
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‣�The�properties�of�symmetric�nuclear�matter�
�Volume�energy:�

�Pressure:��

�Compressibility:��

�Values�at�the�saturation�density:
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‣ The�properties�of�asymmetric�nuclear�matter�
�The�nuclear�symmetry�energy:�

�Slope�parameter:�

��

�Values�at�the�saturation�density:
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‣ Medium�functions
M⇤

cl = Mcl (1 + Ccl�)
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‣ Density-dependent�parameters
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Baryonic�matter

Binding energy(             )�s = s�
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Pressure(             )�s = s�
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The�light�baryons�in�pure�neutron�matter

Octet baryon Decuplet baryon
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The�light�baryons�in�baryonic�matter

Nucleon Delta Isobar
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The�singly�heavy�baryons�in�pure�neutron�matter.

Anti triplet Sextet(S=1/2) Sextet(S=3/2)

The change of singly heavy baryon masses in pure neutron matter
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The�singly�heavy�baryons�in�baryonic�matter.

Anti triplet Sextet(S=1/2) Sextet(S=3/2)

The change of singly heavy baryon masses in hyperon mixed matter
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‣�We�investigated�various�baryonic�matters�and�the� 
medium�modification�of�the�masses�of�SU(3)�baryons�based�on� 
a�pion�mean-field�approach�and�linear-response�approximation.�

‣�We�determined�the�density-dependent�parameters�using� 
the�empirical�data�related�to�nuclear�matter.�The�results�are�in 
good�agreement�with�the�data�extracted�from� 
the�empirical�and�experimental�data.��

‣�We�also�predicted�the�mass�shifts�of�the�low-lying�SU(3)�baryons�
including�heavy�baryons�in�various�baryonic�matters.� 
The�change�of�the�baryon�masses�reveal�very�different� 
dependence�on�the�baryon�density�depending�on�their� 
quantum�number.�
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‣ Spin-spin�interaction(soliton-heavy�quark)[3]�

‣ Spin-spin�interaction(light�quark-�light�quark)[10]�

‣ EM�interaction�between�soliton�and�heavy�quark[10]

[3]  G. S. Yang H. Ch. Kim, Phys. Lett.B. 808, 135619 (2020)
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