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VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

JlazepHa Kepamika 4J1s1 LETEKTOPIB WIKiIJIMBUX PEYOBUH

Ha3sBa po6oTH aHIJIilICbKOIO:

Laser Ceramics for Detector of Harmful Substances

PedepaT ykpaiHCbKOIO:

B pesysbTarti NpoBeieHoi po6oTy 6yJs10 po3po6JIeHO METONMKY CUHTE3y HAHOIIOPOUIKY Ha OCHOBI BIIOPSIKOBAHOI
(asu 3i CTPYKTYpOIO TUITYy IIEPOBCKUTY JIETOBAaHOTO ioHamu Yb3+. 3a nannmu IK-crnexTpockomnii BCTaHOBIEHO
YTBOPEHHS! MiKiB i3 yacTotamu 0 ~ 468 i 501 cM-1 ki BKa3yl0Th Ha NIPOTiKaHHS IIpoliecy KpucTrasizallii yropsaKoBaHoi
CTpPYKTypu Tuny nepoBckuty LaLuO3:Yb3+. OTpuMaHi HaHOIIOPOIIOK XapaKTepU3YyeTbCS PO3MiIpOM YAaCTUHOK Bif, 041
o 60 HM. B pe3ysibTaTi CriikaHHS OTPUMAaHOT0 HaHOIIOPOLIKY, METOLOM SPS, yTBOPIOETLCA 1LiJIbHU IPAKTUYHO
0e3ropucTuil KepamiyHUN MaTepias. BctaHoBseHO, 10 Ipy BUKOPUCTaHHI MeTody SPS cliikaHHsSI HAaHOIIOPOILKIB
IOTPiOHO TPOBOJUTHU TP Temneparypax Hikde 1500 oC 3 MeTolo 3a1106iraHHs NoJ1iMOP(HOTrO epeTBOPEHHS
VIOPSAKOBAHOI CTPYKTYPH TUILY IEPOBCKUTY. 3 BUKOPUCTAaHHAIM MeTony EITP-cniekTpockomii BCTaHOBJIEHO, IO
Yb3+ mae enexkTpoHHy KoH}Irypauio 30BHIIIHbOI 060710HKY 413, To6TO HipKy Ha f-060J10HL1I, IO BifOBiZae ciny
esleKTpoHa 1boro ioHa S=1/2. Moro cnektp EITP BuHUMKae npu Temneparypi Huk4e npubausuo 75 K. Criekrp
IIMPOKU, ajle Mae YiTKi ITiKy, [0B'A3aHi 3 TpboMa g-(PakToOpamu i TPbOMa KOMIIOHEHTAMU €JIEKTPOHHO-S1€PHOI
HagToHkoi (HF) B3aemogii. BctaHoBeHO, o 1pu 36yIKeHHi B 0671aCTi Mi’K30HHUX MTepeX0/1iB iIHTEHCHUBHICTb eMicii
B Clle4eHOMY KepamiyHomy 3pasky LaLuO3:Yb, Ta HaHonopomkax LaLu0O3:4%Yb, LaLuO3:1%Yb y3romyoTbcs.
OjiHaK Ipy HU3bKOEHEPreTUYHOMY 30yAKeHHi (6113bko 3,5 eB y mopouikax i 6;1m3pKo 4,1-4,3 eB, 3,6 eB y

CIIEYEHOMY 3Pa3Ky) IHTEHCUBHICTb €MiCii IOPOIIKiB 3HAYHO BUILA NIOPIiBHSHO 3 CIIEYEHUM KEPaMiYHUM 3Pa3KOM.

Pedepar aHIJIiHCBKOIO:

As a result of the work carried out, a technique for the synthesis of nanopowder based on an ordered phase with a
perovskite-type structure doped with Yb3+ ions was developed. According to the data of IR spectroscopy, the
formation of peaks with frequencies o ~ 468 and 501 cm-1 was established, which indicate the crystallization
process of the ordered structure of the LaLuO3:Yb3+ perovskite type. The resulting nanopowder is characterized
by a particle size of 041 to 60 nm. As a result of the sintering of the obtained nanopowder, by the SPS method, a
dense, practically non-porous ceramic material is formed. It was established that when using the SPS method,
sintering of nanopowders should be carried out at temperatures below 1500 oC in order to prevent polymorphic
transformation of the ordered perovskite-type structure. Using the EPR spectroscopy method, it was established
that Yb3+ has the electronic configuration of the outer shell 4f13, that is, a hole in the f-shell corresponding to the
electron spin of this ion S=1/2. Its EPR spectrum occurs below about 75 K. The spectrum is broad but has clear
peaks associated with three g-factors and three components of the electron-nuclear hyperfine (HF) interaction. It
was established that upon excitation in the region of interband transitions, the emission intensity in the sintered
LaLuO3:Yb ceramic sample and LaLuO3:4%Yb, LaLuO3:1%Yb nanopowders are consistent. However, at low-energy
excitation (about 3.5 eV in the powders and about 4.1-4.3 eV, 3.6 eV in the sintered sample), the emission intensity
of the powders is much higher compared to the sintered ceramic sample.
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