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Fig. 1 Excitation spectra of *Do—~'F; emission of
Eu** ions doped in 70M2Oy+ 30Na:0 1Eu.0s
glasses, Phonon sideband asgociated with
DTy transition can be seen at higher
energy side.
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Fig. 2 (a) Phonon sidsband specirum associated
with *D, < 'Fy transition of Eu* in
60510+ 40Na,0 - 1Eu:0; glass at room tem-
perature and (b) the diagram showing
calculation of PSB curve,
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Fig. 3 Phonon sideband spectrum associated with
*Doe-"Fe transition of Eu®™ in 60SI0s
40Na 0 1Eu.0)s glass at {a) room temper-
ature and (b} 10K,
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Table 1 Assignments of bands present in spectra

Peak Assignment Spectroscopy
position/
cm?
14201550 B-O~bond iR
13501400 B-O bond iR
1120 diborate group Raman
1050 tetraborate group IR
4001000 diborate group iR
880 tetraborate group IR
805 boroxol ring Raman
778 tetraborate group  Raman
£90— 770 B-0-B bending IR
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Fig. 4 Compositional dependence of electron-
phonon coupling strength of borate groups.
Also shown by the dotted lines are the
number of units per formula unit'®.
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Fig. 5 FPhonon sideband spectrum associated with
Pee—"F; transition of Eu* in sodium sili-
cate glasses at 10 K. The value in square

brackets is molar ratio of NaQ to {Si0:
+Na).
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Table 2 Energy of the bands assigned to QF units
in Raman spectra and phonon sideband of
silicate glasses,

Raman assignments PSB
hw/em™? A /om™?
1200, 1066 asym. 5i—0 vib. of Q¥
1100~1058 sym. Si—Ovib.of QF 1030
1000~850 sym. 8i~Ovib.of O §20

904 sym. 5i—Ovib.of Q1 870

0.8r
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0.41
0.2r

& unit fraction
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Fig. 8 Compositional dependence of the fraction
of Q" unit around Eu®* {ons in sodium
silicate glasses.
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Fig. 7 Phonon sideband spectrum associated with
Doe"Fu transition of Eu* in sodium ger-
manate glasses at 10 K.
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Fig. 8 Compositional dependence of electron-
phonon coupling strength of P-O stretching
maode in (49— 2)AlFy s AIPO. 30CaF ..
20Bal,» 1Eul; fluerophosphate glasses.
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Abstract

Phonon sideband of rare earth ions can be
seen due to the cooperative optical transition
process involving simultanecus electronic one
in jons and local vibrational ones in a host.
These sidebands can be used to get the informa-
tion about local structure of rare earth ions in
several glasses.

Examples of analyses are shown for several
glass systems such as borate, silicate, fluoro-
phosphate and so on. This technique can be
applicable in designing laser glasses with low
nonradiative loss due to multiphonon relaxa-
tion and also with high radiative transition

probability.
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