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PHONON-ASSISTED TRANSFER BETWEEN Yb’* AND
Nd** IN PHOSPHATE GLASS

CueN Suu-cuuN Mao SueN Dai Fenc-mex

(Shanghai Institute of Optics and Fine Mechanics, Academia Sinica)

ABSTRACT

This paper reports the spectra and the excited energy transfer in phosphate glass doped
with Nd®" and Yb**. The transfer rates are determined experimentally. at different temperatures.
We confirme that the mechanism of energy transfer is a process in which the energy is trans-
ferred from ‘Fi,(Nd*?) to Fs,(Yb*T) and at the same time a single phonon is emitted. The
energy back transfer process from Yb** to Nd** may occur in two possible ways, one is the
process *Fsp,(YBH) — *F,,( Nd*™) which is accompanied by the absorption of a single phonon.
and the other is the process *Fs;,(Yb*") — *I;5,,(Nd**), being accompanied by emission of 4
phonons. Therefore Yb** — Nd** transfer ratc depends strongly upon the temperature. At room
temperature, the transfer time from Nd®" to Yb**and from Yb to Nd are 197us and 13ms
respectively. The efficiency of energy transfer is 47% for N&** — Yb** and 8% for YB'' —
Nd**,



