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Abstract: 3d transition metal (3d-TM) activated phosphors exhibit great potential applications in
relevant fields. Generally, how to determine the ground state position of 3d-TM ion and engineer
their valence state is significantly important in designing phosphor with target properties. This arti-
cle reviews the spectroscopic data and optical transition levels of 3d-TM activated phosphors. Com-
bining with the first-principle calculations, the evolution principle of the 3d-TM ground state in com-
pounds is summarized. The charge transition tendencies and their theoretical understanding is re-

vealed. Finally, the future design methods are prospected with above principles.
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Fig.1

(a) Schematic electronic structure of transition metal ions with 3d’ configuration (e.g. Fe’* or Mn®") in wide band com-

pounds'™ with the corresponding Tanabe-Sugano(T-S) diagram. (b) Possible quenching and afterglow mechanisms. G de-

notes ground state and E denotes excited states.
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Fig.2 Energy levels of lanthanide ions in YPO, ™. The red
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charge transition lev-
els(from 3+ to 2+). The blue curve (4f) presents the
L™ charge transition levels (from 3+ to 4+ ). The
short bars represent excited state levels of Ln ions de-

rived from the Dieke-Diagram.
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Fig.3 The charge transition tendency of lanthanide ions
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