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Table 1 The Raman oscillation modes and frequencies
Tm’* , Ho®* YAG, YLF ’ Ta_/cm™? Dan /ecm- 1t
Nd Yb ; (el A1(870) A1g(B1i) 880
Tm**  Ho®* Tm** , Ho®" E(345) A1g(B1u) Big(A1) 366
, F2(835) B2g(Az) Eg(Eu) 805, 825
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Table 2 Concentrations o samples

Tm3* (at %) Ho3* (at %)

1 Tme*  YVOa 316
2 Ho®*  YVOs 2 42
3 Tm** Ho®* YVOs 316 2 85
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Fig 2(a) Raman spectrum of Tm** Y VOs excitation
parallel to caxis

1.004 880
= 0.80
g
2
£ 060 365
=
&
= 0.40
825
150
2
0200 240 ‘Aj L
200 400 600 800 1000

Wave number/cm '

Fig 2(b) The Raman spectrum of Ho®* Y VO
excitation paralld to caxis
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Fig 2(c) Raman spectrum o Tm**  Ho** Y VOq
excitation parallel to caxis
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Fig 2(d) Raman spectrum o Tm** Y VOa excitation
per pendicular to caxis
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Fig 2(e) Raman spectrum o Ho®* Y VOs with
excitation per pendicular to c axis
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Raman spectrum of Tm**  Ho®** Y VO. with
excitation perpendicular to caxis
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Research on Raman Spectra and Energy Trander in Tm**, Ho’® Single
and Co-Doped Y VO: Crydals

YANG Wen-gin, GUO Li-hua, FEN G Shang-yuan, CHEN Jirn-kai
Fujian Normal Universty, College of Chemistry and Materials Science, Fuzhou 350007 , China

Abgract Raman spectraof Tm**  YVOs, Ho** YVOsand Tm**  Ho®" YVO, crystals were measured at room temperar
ture by HRD-1 double grating monochromator , with the excitation laser beam were parallel and perpendicular to caxis, respec-
tively. For the Ho®*  YVOu, it wasfound that the Raman spectrum excited by laser beam perpendicular to axis cis stronger
than that by parallel excitation, and because 488 nm laser was very close to the absorption peak of Ho®* , the competition be-
tween absorption and scattering resultsin the 475 cm™ ! Raman mode weakening and externa mode widening. It was al0 found
that the most probable phonon energy focused on the 880 cm™* , which was brought about by the breathe mode of (VOa.) 3 .
Like YAG, YVOsisakind of crystal with high phonon energy too. Comparing the luminescence of Tm** YV O with that of
Tm®**  Ho®* YVO., it wasfound that theintensity of Ho®* 2 094 misabout 4/ 5 of that of Tm®* 1 854 m, which means the
sendtization eficiency of Tm** to Ho®* was as high as up to 80 %, and since the overlap between the luminescence of Tm** with
the absorption of Ho®* is quite small , the radiative energy transfer between them was very less possible, and most probability ,
this process was via the nonradiative , phonon-aided cross relaxation between Tm®* and near resonance energy transfer between
Tm®* and Ho®".
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