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Growth and laser spectroscopy of KMgFs

crystals doped with Sm*' ions

Wan-Song Zhang
Department of Physics, Graduate School,

Pukyong National University

Abstract

Sm” doped KMgF3 crystals were grown by the Czochralski method and
the defect structure of KMgFySm™ crystals were investigated by
site-selective laser spectroscopy. The KMgFz: crystals doped with Sm® (0.5
mol®, 2.0 mol%) were grown from the melt in Ar-gas atmosphere. The
starting material was prepared by mixing KF and MgF: in a molar ratio
of 1:1, and then was annealed for 1h at 150 C and heated up to the
melting temperature in a furnace filled with Ar gas with a chamber
pressure of 1.5 atm. The pulling speed was 5 mm/h and the rotation was
10 rpm. Single crystals up 1o 5 ¢cm in length and 2 cm in diameter were
successfully pulled.

The transitions between “D; and Fi(J=0, 1 and 2) states of Sm> in KMgF5
strictly obey electric dipole (ED) and magnetic dipole (MD) selection rules
and symmetry selection rules. From the excitation spectrum of the Fy —
"Dy transition two dominant sites with C4 and Csy symmetries and two

minor Cs sites are identified at 11K. The site with O symmeltry is

- vii -



observed at the excitation spectrum of the 'Fo — °D; transition. The
lifetimes of the Dy emissions were measured al different excitation lines
at 10 K and were estimated to be 23.02 ms, 16.76 ms, 18.38 ms, 2.29 ms
and 2.02 ms for Oy, Ca, Co, Cs(I) and Cs(II), respectively. The temporal
evolution of all the fluorescence exhibils a single -exponential decay curve.
The site with On symmetry is responsible for Sm® with a vacancy far
from the Sm° ion. The sites with Csq and Czy symmetries are assigned to
Sm® with the vacancies at the ncarest -neighbor K' site along the [100]
direction and at the second nearest-neighbor K' site along the [110]
direction, respectively. It is assumed that the two Cs sites do not come
from Sm” with the third nearest -neighbor K' vacancy along the [111]
direction but from Sm® associated with other defects. From the emission
spectra of the individual sites all the energy levels (SDz, Dy, Do, Fo, By

and 'Fo) of individual sites are assigned.
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Axpe] dolzh dojgd uf, HelFe 2]k Aks WA Ak AegFold A
Aozt dojg = AUx e S Jebdih weba o] A Ee oste] =
Ao Yehts 45 5T 5 Ark 28y Hdd g AHqEH)

Olr r.u
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