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Abstract In this study, using solid-state and flux, Y;ALO,,:Er’" (YAG:Er") powders were successfully synthesized at
low temperatures. To analyze the crystallinity of powders according to the synthesis or non-synthesis of powders and
powder calcination temperatures, X-ray diffraction (XRD) was measured. In the case of pure YAG when YAG was
analyzed using the general solid-phase method, it was calcined for 12 hours at 1400°C and pure YAG phase could be
obtained. But when BaF, was added to YAG YAG was synthesized at lower temperature (1000°C). It was thus found that
the synthesis temperature could be lowered by about 400°C. Also, when BaF, with an optimal concentration was added to
YAG : Er’’, the particle shape and size according to synthesis temperatures were surveyed, and corresponding luminous
intensity was discussed.
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Fig. 1. X-ray diffraction patterns of the YAG:Er" powder
obtained through calcination temperature was changed to 800~
1600°C for each 12 hours.
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Fig. 2. X-ray diffraction patterns of the YAG:Er" powder

obtained through calcination at 1300°C for each 12 hours when

the doping concentration of Er’* was fixed at 20 mol% and the
concentration of BaF, was changed.
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Fig. 3. Patterns of X-ray diffraction when the amount of the BaF,
was fixed at 10 wt% and when the calcination temperature was
changed to 700~1300°C for each 12 hours.

< HAE AS & F AU TS 900°CAM = AN
S2 YAG 7ol vyepte AL & & ANer, 1000°C
o] A1 FE] JCPDS No. 33-00407 UA|sh= o2 Ho}
el YAGE ERIFIT). BaF,s 71K ¥ &
A A%, 1400°Col YAGZE FAEEE °F 400°C
AEe] P27t Aol U= S & Aot o= 9
5 38 Al fluxrt &allE]o] 2 A= ofs) mgAt
789l HES 9 et ExE AR YWEe
qTS & Wk ope}, YAplEe] HEVIIE 7MY

A A8 E =9, SEAE BA Uil &
2 FAsE F JES ] wiRe[23] B} W &k
(1000°C)NA YAG : Er’'7} g3 €t

Fig. 4= BaF,2 3712 10 mol%® 243 & &%
o wet BaFy/F 374 B 4 270 miRle 9FE &

23517] 9laiA] 700~1300°CE 8143 #2e] SEM image
= HoF3 otk 700°C(Fig. 3(a)elx 4 3 A}

=
Aol SRSl Asll dAke FFE 2L = b
fsich. whdAdl 2EE 900°C(Fig. 3(b)= F7HIS
o, 22 7g9 dAkeol S8 e Ae dEd
Aem, Hzk s STRIEFE YA AHbke
AL & F Aok LEE 1200°C(Fig. 3(d)= 78I
S AT, SRR R e, 2Tl FHE

1 pumé] =719 F39] YAEo] ddsHl FAstL A
it} Katsutoshi Ohno et al.e] A7-ZAzbol] <shA
BaF,7} &850 FHAUAE 7aA7]7] flsl dxpell
NukS FABIAL o] &7 TAe] FolE7] witoletaL
B3 QITH24]. XRD €3 SEM images #4]¢h
A7}, BaF,E $AZ FH7lsle] gxjglski= Zo] 7129
T o] ARt v v erdME A94e
A R ofug} R FEje] -] Thset



Fabrication of YAG : Er’* powders for the single crystal growth according to the synthetic temperature and flux concentration 169

(@)700 °C o

(1).900 °C

(d) 1300 °C

F

ZBkuy ZE, B8 1um BBEEB 1

Fig. 4. SEM images of YAG : Er’” power calcined at 700~1200°C when the concentration of BaF, was fixed at 10 wt%.
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Fig. 5. The room temperature upconversion spectra of the
YAG : Er” powder excited at 980 nm.
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