(}J
oV}

0472431130 L P C M L 37-02-10 09:42 CG3 ST E P2

555 SPIE 1996
Denver, Colorado
| DOPED FIBER DEVICES M F Digonnet and F.Ouellette  PCP2¢C BE | =N

2 Photon avalanche upconversion in heavily thulium-doped ZBLAN fibre

3 Bernard Jacquier, Stephan Guy, Marie-France Joubert
LPCML-Universite Lyon1-URA 442 du CNRS
43 Boulevard du 11 novembre 1918 69622 Villcurbanne I'rance
Tel: (33) 72 44 83 36, fax: (33) 7243 11 30
Dave P. Shepherd
Optoelectronics Rescarch Center, University of Southampton
Highficld, Southampton UK
Hubent Poignant
CNET-LANNION, LAB/RIO/TSO,
22301 Lannion France

4 Oral prescntation

S Photon avalanche mechanism rcsults from a cross relaxation energy transfer induced build
up of population in an intermediate metastable level without resonant Ground State Absorption
(GSA). From this level a resonant absorption occurs to populate a higher level The main
charactenistics of such process is a power threshold which corresponds to a sudden increase of
the fluorescence arising from the upper excited statc as well as a slowing and a change of the
rise shapc of the transient signals.

In the case of thulium, one excited thulium jon in the 'G, level may provide three ions in the
’Fy metastable state. We rcport the first observation of avalanche upconversion pumped blue
fluorescence in a 3.2 Wt% thulium-doped ZBLAN fibre which was grown at CNET. The red
pump absorption, blue (450nm, 480nm) fluorcscence risetimes and output intensity (as well as
side luminescence) were measured as the pump power was increased. Characteristic avalanche
behaviour was observed such as low threshold and high order pump dependence.
Spectroscopic measurements have allowed to distinguish between GSA, ESA and photon
avalanche mechanisms by assignement of the different excitation bands. It 1s shown that, at
high power, the dominant fluorescence arises from the 'D, level to *F¢ at 450nm which is
strongly reabsorbed under photon avalanche pumping conditions. Optimization of the
oplogcoinctrical parameters of the fibre as well as concentration dependence arc considered
for a suitable blue upconversion laser system.
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