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Motivation \ / Experimental details \

Inorganic materials with intense luminescence are widely applied in lighting, security systems, Na; ¢Y4 g.(PO,);:xDy3* (x = 0.01, 0.02, 0.03, 0.04, 0.05, 0.07, 0.1, 0.3, 0.4) series
medicine, high energy physics, etc. The requirements for their properties depend on the potential were synthesized by high-temperature solid-state route. Characterization of crystal
application and can differ significantly. However, for the overwhelming majority of phosphors a high light structure has been performed using XRD technique. The Differential Scanning
output and temperature stability of luminescence intensity are important. At present thermal quenching is Calorimetry (DSC) was carried out in the temperature range of 273-873 K.
still a main obstacle for phosphor applications in pcLEDs. Dy doped phosphors are attractive for such Lumi itation and ission spectra under excitation in the UV
application because emission spectrum of Dy3* consists of several narrow groups of lines, which covers region were measured using a laboratory setup based on a LOT-Oriel MS-257
visible spectral region. In recent years, an active search for novel materials with zero-thermal-quenching spectrograph in the temperature range 77-500 K. Spectra in VUV region were
has been provided [Y.H. Kim et al. // Nature Materials. — 2017. — Vol. 16. — 543-550]. obtained using specialized setup with Shamrock 303i (Andor Technology)

Here we present the results of the study of the luminescence properties of novel Na; Y 5.,(PO,);:Dy3* monochromator. An optical vacuum cryostat allowed measurements at T = 5-300 K.

(NYP:xDy) phosphor.

Crystal structure UV luminescence spectroscopy
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broad emission band is peaked at 420 nm. The excitation spectrum of this band is represented by non-
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All decay curves were fitted by three exponential

elementary bands at 4.18 and 5.94 eV, i.e., in the transparency region of the crystal. It indicates that the band at components using formula:
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420 nm arises due to the defects of crystal structure.
1(t) = Ajexp(-tiTy) + Ajexp(-t/T;) + Azexp(-t/T;)
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The 7 value was found to be 1.692 ms. Neither 1, 7, 73

conclusions nor T depend on temperature. Intensity decrease of
1. A - f Na. .Y, PO, D 0.01-0.4) ph h hesized by high the Dy3* emission with temperature is due to the
’ series of Nag,Y1.5(PO.)yxDy (x = 0.01-0.4) phosphors was synthesize 7 L IR G decrease of the amplitude values rather than to the

solid-state method for the first time. PXRD study reveals that continuous solid solution with reduction of the decay times. 10

NASICON-type structure forms at 0 < x < 0.4.

So the thermal quenching of the Dy3* emission can Decay time, ms
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2. Luminescence properties of the phosphors were studied using the methods of UV and VUV be connected with excitation energy transfer from Decay curves of Nay oY, 15(PO.J5:0.05Dy,
non-relaxed excited states of Dy%* to some Killer Aex = 350 nm, A,,,, = 580 nm. Inset: temperature

spectroscopy. Narrow emission bands originating from intraconfigurational transitions in Dy3* ~ of decay 1 and T
P T2 3

states.
were detected and optimal itration of the dopant determined. The concentration quenching

of Dy** emission is shown to be due to dipole-dipole interaction.
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