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Abstract
Based on the first-principle we optimize all geometric structures of TM 4 clusters calculate the energy frequency and
magnetism of TM 4 clusters by using the local spin density approximation LSDA and generalized gradient approximation GGA
density functional theory. We confirm the ground-state structures of TM , clusters study their magnetism binding energy and
average interatomic distance systematically and find that in the 3d series TM 4 clusters the local magnetic moment of Mn,
cluster is the largest that of the V, cluster is the weakest. Except that the Cr; cluster in LSDA and GGA shows anti-
ferromagnetic coupling and the V, cluster in GGA shows also anti-ferromagnetic coupling other clusters all show ferromagnetic

coupling.

Keywords TM , clusters structure of ground state binding energy local magnetic moment average interatomic distance

PACC 3640B 2110K 2100D 3520D

" Project supported by the Foundation for University Key Teachers from the Ministry of Education of China and the Natural Science Foundation of Shanxi
Province China Grant No.20011015 .



