New phaton upconversion processsin transition metal and
lanthanide metal doped materias

Hans U. Gldel
Department of Chemistry and Biochemistry
University of Bern
Freiestrase 3
CH - 3000 Bern 9
Switzerland

Lanthanide doped oxides and fluorides are establi shed
upconversion phosphors and laser materials. We ae exploring
nea-IR to visible upconversion (UC) processesin Ti?*, Ni?*,
Mo, Re*" and Os* doped hali des. We observe energy-tansfer
UC processes as well as squences of ground and excited state
absorption steps[1]. Excitation avalanches occur in some of the
Os™ doped systems. Magnetic Mn?* host lattices can lead to an
exchange exhancement of the UC efficienciesin Ni?* doped
crystals by orders of magnitude. The UC processesin the Mo®*
and Re*" doped systems are very efficiently sensitised by Yb®.
Completely new and unexpeded UC processes can be induced
in Yb* doped Mn?" and Cr®* compounds[2, 3]. Excitation of
the 2F; levels of Yb** around 1um isthe first step. A second
step, either by excited state ebsorption or energy transfer,
diredly leadsto Mn?" and Cr®" excitation, with subsequent “T;
and °E emissonin thevisible, respedively. Exchange
interadions between Yb* and Mn?* or Cr** play a aucial rolein
this new upconversion process
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