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Optical Absorption Spectra of Mn®* Ions in PbO-Si0, and PbO-SiO,
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Absorption spectra of Mn** ions in PbO-Si0O, and Pb0-Si0,-K,0-Na,O glasses and refractive
indices of these glasses were measured, and theeffect of chemical composition was studied.
The peak wave numbers of Mn** ion shifted toward the lower wave numbers with increasing
MnO, addition in PbO-SiO, glasses. The refractive indices of PbO-SiO, glasses were nearly
constant, The peak wave numbers of Mn** ions in PbO-Si0,-K,0-Na,O glasses shifted toward
the lower wave numbers with increasing [K,0]/[K,0+ Na,O] ratio. The mixed alkali effect was
not observed in the relation between peak wave number of Mn** and composition. The
refractive indices shifted linearly toward the lower values with increasing [K,0]/[K,O + Na,0]
ratio. No mixed alkali effect was observed clearly in the refractive index.
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Fig.1. Absorption spectra of Mn** ions in

PbO-Si0, glasses containing MnO, 0. 25mol %.
The absorbance refers to 1 cm thickness,
—-— . [PbO]/[Si0,] =0. 64,

--------- . [Pb0O]/[Si0,] =1.0,

——— . [PbO]/[Si0,] =1.5
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Fig.2. Energy level diagram of Mn®* in
octahedral, tetragonal and square planar fields.

NI | -El ectronic Library Service



The Ceramic Society of Japan

60 Yogyo-Kyokai-Shi 93 [1] 1985

725 Mn®** ORIN AT FVIZDONWTIRD EHILE X
fz. W1icBnT, MnO, ZERINL Iz A7 M VOB
BM ORI DN B LD OFIE, < )y 7 ADILDH
EmoosEZIERCETHS. £, Thid MnO,
OEIZIEEF/RLEV, LEMN-T, o0& < MY v
7 Z® Mn®** O ART bVvEZOFTERANT, AR
SORBAREHAIGETHIENTE S,

I oBLNIARY P s MY v A%
Bl< &, KFRTIL 20000 cm™ I — 7 B> 70—
Rrg 227 hvd 25000 cm T ¥ — 27 B HED/N &
AR NVHEET D ENDE. O 20000 cm !
R =27 #8527 Mg, M iI2L340T
HO, 25000cm  fFEDOHEDIE M ITEDHEDTH
5, 22T, M or¥—2713 Ma* 0D L0 LD
TRkEVDT, ITFOER T, HIE LU 2 20000 cm™!
FHEOTIN Y — 7 B % Mn** 6 D& LTHRYES
'l VN A

Mn®* @ ¥ — 7 F & MnO, i 0RH#H 3 IR
9. Kic ks & [PbO]/[Si0,] Hns 1.0 DG, E—
7 W 20820 cm ! Ap 5 20190 cm ™! A& MnO, IRINE
OHINE & B ITEBERAIAY 7 b3 5. oM

[PbO]/[Si0,] iR a->THEKTH B, H, =
DBE Y — 7L [PbO]/[Si0,] A KkEVRDN
DEEERICTFEES 5.

Mn* &K DRI RN FRE S, Y- - 7753
RICEY z 8 AMICS| IR TO S, Eom{FH
DK EV P HELET S ERIERNTBREOETX
Pb* oFic—@3l& > ontzfEE sy, Mo $EKD
OFHOEEPHEMUIRBICELEEZ NS, —F
PbO-Si0, Z2#H 5 A D Pb-O #E&Iz>W T, KEFH®

21200
€ 20800F
@
2
é [Podl /Bi0] =15
v
& 20400F
= [Po0) /Biogd=1.0
\
[Pb0] /[5102) = 0.64
20000 L 1 ! 1
0 0.2 0.4 0.6 08 1.0
MnOz mol®s
Fig.3. The peak wave number of Mn** bands as

a function of MnO, content in Pb0-Si0, glasses.
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Fig.4. Absorption spectra of Mn** inos in PbO-

S10,-K,0-Na,0 glasses containing MnO, 0.1 mol %
in a case of [K,0]/[K,04+Na,0]=0.6. The
absorbance refers to 1 cm thickness.

—-—: [PbO]/[S10,] =0. 64,

--------- . [PbO]/[Si0,] =1.0,

—— : [PbO]/[S10,] =1.5
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Fig.5. The peak wave number of Mn** bands
as a function of [K,0]/[K,0+Na,0] ratio in
Pb0-Si0,-K,0-Na,O glasses.
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Fig.6. The refractive index as a function of

MnO, content in PbO-SiO, glasses.
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Fig.7. The refractive index as a function of

[K,0]/[K,0+Na,0] ratio in Pb0-Si0,-K,0-Na,0
glasses. ‘ '
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