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ABSTRACT. Green-emission intensity of u Zn-.Mn.SiO; phosphor. which is a potential candidate as a
ereen component in PDP device, signiticant]y increases provided that the compound iy additionally heat treated
at 900 "C after solid state reaction at 1300 "°C. In order to verify origin of such an intensity enhancement after
the additional heat treatment in association with the electronic and local structural change at around Mn ions,
the Mn K-edge X-ray absorption speetra were recorded. From the analyses of the preedge peak corresponding
10 15— 3d bound state transition and XANES spectrum. it is known that most Mn ions are in +2 oxidation state
and substitute Zn jon site regardless of the thermal treatment. In addition, EXAFS analyses revealed that Mn
tons formed MnQy, tetrahedra with the Mn-O bond length shortened by 0.0 A and with reduced Debye-Waller
factor in the thermally treated sample.
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Fig. 1. Green-emission spectra measured at room tempera-

ture of {a) ASS. (b) HT8, and (¢) HT12.
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Fig. 2. Normalized emission intensity of the green-emission

measured at the liquid nitrogen temperature, showing the

spectral red shift in the heat treated sample.
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Fig. 3. Mr K-edge XANES spectra of (2) MnO, (b} AS&. ()

HTS. (d) HT12. (e} Mn.O., (f) Mo:Os. and (g) MnQs.
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Fig. 4. Preedge peuks corresponding to 15— 3d bound state
transition of (a) MnO. (b) AS8. {¢) HTR, (d) HT12. (e} Mn.O..
(f) Mn:O.. and (g) MnO».
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Fig. 5. Mn K-edge EXAFS spectra of (a) ASS. (b) HTS. and
(c) HTI1Z2.
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Tuble 1, Measured spectroscopic and structural data of various Mn-containing reference oxide compaunds and Mn-doped Zn:SiO,

phosphor samples*

Muteriol £ (V) E.(eV) W.ieV) Oxygen coordination Oxidation
number state
ASK 6546.7 6530.0 1.9 4 2
HTR 6546.7 6540.5 1.7 4 2
HTI12 6546.7 654035 1.7 4 2
MnO 65439 6540.0 19 6 2
Mn.O, 6546.8 4,0 2.3
Mn:O: 6549.7 6541.1 5.7 6
MnO; 6351.3 65424 5.1 6 4

*Main-edge energy (£.). precdge-peak energy (E,), full width at halt maximum (W) of the preedge peak. oxygen coordination
number in the nearest neighbor shell of Mn, and oxidation state of Mn in each host.
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Fig. 6. Magnitudes of Fourier transform of (a) AS8, (b} HTS&.
(¢} HT12. Note that phase ~hift is not corrected. Solid lines
and circles represent the experimental and theoretical data,
respectively.
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Fig. 7. Fourier wransformed Zn K-edge EXAFS spectra of a
Mn-doped Zn.SiQ, sample. Solid line and circles denote the
experimental and theoretical data, respectively. Note that only
the nearest neighbor shell was fitted and as a result higher
than second nearest neighboring shells are more clearly dis-
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Tuble 2. Single-shell fitting results on the nearest-neighbor peak of Mn K-edge EXAFS of the Zn,,Mn SiQ4 samples. Numbers in

the parenthesis are the estimated uncertainties

Mn-O distance

Coordination

Dehye-Waller factor

Sample [;\) aumber (1074 b R-factor*
AS8 2.046(0.010) 3.85(0.51) 47(25) 0.02
HTS 2.031(0.006) 3.93(0.32) 301D 0.005
HTI2 2.033(0.006) 3.97(0.3) 26(13) 0.007

*Calenlated from the normalized difference between the experimental and theoretical values,
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