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Abstract; Mid-infrared lasers operating at around 3 pwm have been paid much attention due to their
significant potential at civil and military field. Traditional mid-infrared laser glass matrix presents
high phonon energy, which causes the radiative transition probability of luminescent ions being
greatly weakened, and thus leads to the inability to obtain effective laser output. Therefore, it is of
great value to explore efficient and stable gain materials for 3 pwm laser. In this paper, we report the
in-situ precipitation of KYb,F,,: Er’* nanocrystals from SiO,-ZnF,-KF-YbF,-ErF, fluorosilicate glass
matrix. The obtained glass ceramic can maintain more than 80% transmittance. The nanocrystal
species and elemental distribution in the glass were characterized by X-ray diffractometry( XRD) and
transmission electron microscopy (TEM) technology. Under 980 nm laser diode ( LD) excitation, the

mid-infrared emission at 2.7 wm of Er’* for the heat-treated sample is greatly enhanced, which is
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about 19 times stronger than that of the precursor sample. The related mechanism for the lumines-

cence enhancement is further explained by the results of absorption spectra and steady state fluores-

cence spectra. The present results may provide reference data and research ideas for the develop-

ment of ~3 wm laser gain materials.
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Fig. 1 DSC curve of the PG sample
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Fig.2  XRD patterns of PG and GC samples, and the inset
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is the photograph of glass samples.
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Tab.1 The nanocrystalline size and crystallinity in samples
#4E R F/nm 5 5B/ %

PG 7.6 4.2
GC500 11.5 6.3
GC520 12.1 7.1
GC540 12.6 7.8
GC560 13.7 8.6
GC580 16.7 9.5
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Fig.3 TEM image and SAED pattern (a), HRTEM (b), and particle size distribution (c¢) of GC560 samples. (d) — (h)

HAADF image and the associated Yb, Er, K and F two-dimensional element mapping, respectively.
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Fig.4  Absorption spectra of PG and GC samples, the inset

shows the transmittance spectra.
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