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NARONGRIT RITJOHO : CONSTRUCTION OF PENTAQUARK
WAVE FUNCTIONS. THESIS ADVISOR : PROF. YUPENG YAN,

Ph.D. 119 PP.

PENTAQUARK/GROUP THEORY/YOUNG TABLOIDS

We construct the wave function of pentaquarks in group theory approach.
The algebraic structure of pentaquark states consists of the usual spin-flavor and
color algebras SUgp(6) ® SUq(3) with SUgp(6) = SUp(3) ® SUg(2). The permuta-
tion symmetry of the four-quark configurations of pentaquark states is character-
ized by the Young tabloids [4], [31], [211], [22] and [1111] of the permutation group
Sy. Since the color part of the antiquark states is a [11] antitriplet, the color part
of the four-quark configuration must be a [211] triplet to make it possible to con-
struct a fully antisymmetric total color wave function. The total wave function of
the four-quark configuration is antisymmetric, which implies that its spatial-spin-
flavor part must be a [31] state, the conjugate representation of [211], the color
state of four quarks.

All the possible configurations of spatial, spin, flavor and color wave func-
tions are determined by applying the matrix representations of S, while the ex-
plicit forms of the spin, flavor and color wave functions are derived by applying
projection operators.

We assume that the dominant interaction between quarks is the harmonic
oscillator potential, and the spatial wave functions of various symmetries are de-

rived by applying the matrix representations of Sy.
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Finally the mass of ground state pentaquarks is calculated by the total pen-
taquark wave functions and one-gluon exchange and Goldstone-boson exchange

interactions.
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