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Table 1 Rare-earth doped upconversion glass
Emission wavelength(zm) Excited Doped ion
uitra 0.36 (3.665(L) Tm
violet 0.38(L) 0.59+0.75(L) Nd
biue 08.47—0.48 0.98(LED, LD} Tm/Yh
©.43, 0.48(L) 0.65+0.79(L) Tm
0.46(Ly, 0.48(L3 0.65-40.68(L) Tm
0.41 6.98(LED, L) Er/Yb
0.41 ¢.8(L), 1.5{LED) Er
0.47(L} 0.65(L) Er
0.49 1.01+0.84(L) Pr
green .52, 0.55 4,98 (LED, L) Er/Yhb
0.52, 0.55 1.5(LED, L} Er
0.52, 0.55(L} (3.79-0.8(1L) Er
0.56(L} .97, 0.80(L) Er
0.55(L) 6.65(L) Ho
6.55 +.98{LED, L} Ho/Yh
0.52(L} 1.01+0.84(L) Pr
vellow  0.58—0.59 4.8(L) Nd
red 0.68(LY, ©,64{L), 0.7(L} | 1,01+0.84(L) Pr
0.64(L} G.84—0.85(L) PriYDb
0.65 6.98{LED, L) Er/Yb
0.65, 0.67(L} 4.8(1), 1.5(LED Er
0.65 0.80(L) Er/Tm
.66 0 98(LED, L) Ho/Yb
.66 G.8(L) Ho/Yb
.67 G.98(LED, L3 Tm/Yb
0.67 0.79¢L) Tm
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Fig. 1 Varicus models for upconversion mecha-
nism
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Fig. 2 Excitation power dependence of upconver-
sion fluorescence
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Fig. 3 Excitation, emission and decay processes of
upconversion phenomenon
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Fig. 4 Phonon sideband spectra of various oxide
glasses

Table 3 Phonon energy of various glasses

phonon energy, Raman{iR}
In-Pb-Ba-La-F & | 270(cm™') 470 {em™7)
Zn-Y-Ba-F & 280 400
Zr-Ba-La-F % 396G 490
Al-Ba-Ca-F & 600 650
0.2 Na,O-06.8 810, | 1080 1080
0.2 Na,(O-0.8 B0, | 1400 1419
0.2 NaO-0.8Ge(}, | 850 887
0.2 Na,(3-0.8 TeQy | 700 75
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Fig.5(2) Glass simulated by MD calculation

Fig. 5(b) Atomic structure around Er ion {(cen-
ter)
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Fig. 8 Velocity autocorrelation function of
ZeBLE glass
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Abstract

Some rare-earth fons when incerporated into
a suitable lattice, can upconvert infrared lght
to visible one. This upconversion phenomenon
is attracting a great interest for an application
of short wavelength upconversion lasers. 50 far,
fluoride glasses are more atiractive since they
can be fabricated as optical fibre glass or large
bulk device and have smaller non-radiative
losses caused by the phonon dissipation energy.
In order to obtain the glass host having the
lower phonon energy, i was found that molecu-
tar dvnamics computer shimulation technigue is
useful. Upconversion laser glass excited by LD
might be realized at room temperature when
the appropriate glass host and resonator are

chogen.
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