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The Tb—Eu energy transfer process in tungsten-phosphate
glasses

FARIA, W.1; CAMARGO, A. S. St

walter.faria@usp.br

Hnstituto de Fisica de Sdo Carlos - USP

Trivalent Terbium (T*") and Europium (Eu®") ions are commonly used as dopants in a variety of
materials aiming at aplications such as white light generation (1) (70*" and Eu3" offering the green and
red components, respectively), color-tunable emission and also luminescent thermometry at cryogenic
temperatures (2), with the last example being of special interest here. Usually, Th>" ions are directly
excited, followed by energy transfer to neighbouring Eu3* ions and, finally, emission bands from both
ions are detected. Therefore, the Th3* — Eu3t energy transfer process is of great importance for all the
aforementioned applications. Here, the optical properties of tungsten-phosphate glasses (NaPO 3 —
WO _3), doped with both T3 and Eu3*, are studied, with focus on the dynamics of the energy transfer.
The tungsten trioxide concentration is varied (5 to 40 mol%) and its effects on the emisison intensities
and emission decays are analyzed, relating the increase in EFu3" emission to structural changes caused
by the introduction of WO 3. Different emission decay models (3) are employed in order to understand
the routes and the rates of the TV>"— Eu’" process. Also, the acceptor ion (Fu®") concentration
is changed, causing not only the increase of the transfer rate but also giving an insight about energy
migration between Th3* ions. Finally, an ideal concentration of dopant ions and WO 3 is proposed for
luminescent thermometry.
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