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Abstract: By introducing the related basic knowledge, this paper provided a tutorial for understand-
ing the optical property of Mn" ion, including how to determine the LS term of a free Mn* ion, and
how to determine the splitting of these LS terms in an O, point group, etc. Finally, this paper dis-
cussed how to analyze the photoluminescence spectra of Mn**-doped phosphors, including how to de-

termine the zero phonon line energy of each involved transitions, how to adjust the energy of the

emitting photons, etc.
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Tab. 1  Electronic state of a d* ion at the ground state
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Tab. 2 Electronic state of a d’ ion at an excited state
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Tab. 3 Energies of the free ion LS-terms of the d* configuration
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Fig.1 Energy levels of a free Mn*" ion: (a) the overall lev-

els, (b)the several low-lying levels.
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Fig.2 (a)Orientation of the five d-orbitals with respect to the ligands of an octahedral complex. (b) Crystal field splitting of the

d-orbitals in an octahedral field.
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Tab. 6  Splitting of Mn*" LS terms in the O point group
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Fig.3 Tanabe-Sugano diagram for the d* electron configura-
tion in the octahedral crystal field (The gray dashed
line divides the weak and strong crystal fieldregions;
the arrows in blue indicate the two excited states to
which the ground state would be excited to, corre-
sponding to the two bands that generally observed in
the excitation spectra; the arrow in red indicates the
transition from the lowest excited state ‘E to the

ground state ‘A,)
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(a) Configurational coordinate model representing photoluminescence emission and excitation transitions. (b) Emission

and excitation spectra of the K,SiF,: Mn'" phosphor at 20 K(The positions of each transition were pointed out by dashed

lines)™". (¢) Configurational coordinate model(with parabolic band for charge-transfer band, CTB) representing photolu-

minescence emission and excitation transitions. (d)Schematic representation for the typical emission and excitation spec-

tra of the Mn*"-activated oxide phosphor(The positions of each transition were pointed out by dashed lines)""”’. S=Stokes;

a-S=anti-Stokes.
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