-

P
brought to you by i CORE

View metadata, citation and similar papers at core.ac.uk

provided by Kazan Federal University Digital Repository

‘H Available online at www.sciencedirect.com

g SCIENCE DIRECT®
7 @

Optical Materials 22 (2003) 139-146

PTICAL
Materials

www.elsevier.com/locate/optmat

ELSEVIER

Potentiality of Pr’*- and Pr’" + Ce’"-doped crystals for
tunable UV upconversion lasers

S. Nicolas **, E. Descroix , M.F. Joubert ®, Y. Guyot °, M. Laroche
R. Moncorgé ©, R.Yu. Abdulsabirov 4 A.K. Naumov 9, V.V. Semashko ¢,
A.M. Tkachuk ¢, M. Malinowski

& Laboratoire du Traitement du Signal et Instrumentation (LTSI), UMR 5516 CNRS, Université Jean Monnet,
23 rue du Docteur Paul Michelon, F-42023 Saint-Etienne, France
® Laboratoire de Physco-Chimie des Matériaux Luminescents (LPCML), UMR 5620 CNRS, Université Lyon 1,
F-69622 Villeurbanne, France
¢ Centre Interdisciplinaire de Recherches Ions Lasers (CIRIL), UMR 6637 CEA-CNRS-ISMRA,
Université de Caen, F-14050 Caen, France
d Laboratory of Quantum Electronics and Radiospectroscopy (LQER), Kazan State University,
18 Kremlin Street, 42008 Kazan, Russia
¢ S.I Vavilov State Optical Institute, Birzhevaya Liniya, 12, St. Petersburg 199034, Russia
f Institute of Microelectronics and Optoelectronics (IMO), PW, ul. Koszykowa 75, 00-662 Warsaw, Poland

Abstract

Gain experiments based on the interconfigurational 4f5d to 4f optical transitions in praseodymium-doped fluoride
crystals were achieved. The measurements were performed under upconversion pumping of the 4f5d excited configu-
ration via the 3P;, 'I; intermediate levels of the 4f> configuration, using a pump-probe set-up with three synchronized Q-
switched nanosecond pulsed lasers. In spite of this two-step excitation, optical losses, due excited state absorption
(4f5d — conduction band transition) leading to Pr** ion photoionisation and color center formation, were too high to
observe any amplification. However, these losses were found definitely weaker in fluoride crystals (Pr:LiYF,, Pr:
LiLuF,) than in oxides (Pr:YAIO3) and, probing the 5d — 4f emission of Ce** under two-step excitation pumping of
the Pr3* 4f5d states in co-doped Pr,Ce:LiLuF, crystals, no losses were detected at all.
© 2002 Elsevier Science B.V. All rights reserved.

1. Introduction

An attractive solution for obtaining tunable UV
or VUV laser sources that are efficient, compact
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and of reasonable cost, is to take advantage of the
trivalent rare earth 4" '5d — 4f" interconfigura-
tional transitions. These 4f" '5d — 4f" emissions
are intense (allowed electric dipolar transitions)
and spectrally broad due to the strong coupling
between the 5d electron of the active ion and its
crystalline environment. Solid state lasers of this
type were demonstrated with Ce3* and Nd** (see
[1-3] for a review) but never with Pr’*-doped
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