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A& L TStudy on Y,05:Er,Yb Nanoparticles Prepared by Laser Ablation in Liquid) (&L —%—7 7L —3 a3 L3RIk D {E
B 72 Y,05ErYb F /R FICBI9 B HF%E) L L CHRFETENN, 26 ENOMK I TV 5,

% 1 3 “General introduction” Cld, AMEOE R EBREBRHBUEHALMNIL TS, T4b6, ERmEREWT v 72
VN—=T g VEIEIR Y,05EnYh OF R EIRIR T NA A AT 4 ISR R L F— B TOMEIEWGHAOBLE N D E
ETHHN, TNETIFAER LN T RN L0, RFRETHWZEF L—Y—T 7 L — a3 IETOF /R
DAHFITRFT SN TV RN &2, AMFREO BN E BERE BERMIZRR TV 5,

%5 2 % “Experimental and characterization” TlZ, AL TIT o T Bt OGRE, B LN FHEHORER & HEFIZ OV THT
LTW3, Thbb, =7 v b THDT v Far"— g UHGE Y,05ErnYb 2 Y V7 ViETER L, iRis i E L
FEDH =y MIENR VAL —P—NEBHT 52 LIC k> TF R OBIRREED FECE L TR Tn5, £,
VESLL 72 /K- Offivk & L, AEsatERE « ARG (X BREPTERE, XRD), Kifk « JIREHM (AT E 7 BEi%EE, SEM).,
TGRS R MEETAL (BT WA, TEM), MR HT (= k¥ — 080 X #4561E, EDX, FEMES 7 T X~ B RO,
ICP-MS). JEFReMER Al (HOE 3 G, PL) FIZOW TR TV 5,

% 3 “Morphology of Y,04:Er,Yb nanoparticles” Cid, {ER L7z / ki OREL - RO L —H — T )b—x o XM G IRFH]
IR T DR ZFECRE T 2 LIk, ISP L—F—T 7L — a3 IETIRHIEA R Sh &2k
F ORI « FAIRICEE T B ARFIETOHBREICOW GRRTWS, FFIT, #—47 v b 1 R FITIRTE LR T/ ki1,
L, b—Y—HHIZL D27V —AFTERLIZEBZ LN T /BT DWW CRERIZI R TW5D, i/ k1128
LTk, HiFROBDE OB RO OREEIN, K7 L— L A TR FROBON, HmI7L— L ATIHOLRDO LD
NESBERSINDZEEHLNIL TS, BEHEREFEICOVWTE, BE<ADIEEOBROLONVBEREIND Z L &2H
Sl ObROLOITEEBREEZR TERLIZEDRE 52 T0D, £/-, TNH XY ZNETHETRP ST v
TarR—Va ENREELE T I v I AT SR TORT LY =T T L — a3 VLD EEE A RS LT D,

% 4 T “Crystallinity of Y,O3:Er,Yb nanoparticles” Tid, H3ETIER LT v 7 a =T g o F 2 RFITOWT, @it
RN o TEETHDHEMMEE F— 30 Mt W TR RT3, $72bbh, HLRT /R FIdEs st ki
HY, EDX DHICE D R—=_v "B —IZ B L CREEEEZA LW EZHONI LTS, iz, Ml k71X
TEM BB W TR ARBBIEIN T D Z L b EfEMmIETH Y  EDX T LY K— 30 R —IZH0BML b2 L%
SN LTV,

%5 5 & “Optical properties of Y,O3:Er,Yb nanoparticles” Cl&, % 3 ETER L7727 v 7 a v n"—Ta o F JRITIZONT, F
JRLTOISAOBENHOEETH 5 HFFHEICOWTIRR TN D, T7bb, Ty Favn—Ta ) R8s v
— WP B A A — RO GEIRIEE: 980 nm, R REIE) ZMK L7z & 25, EFFOREREL (*Fop — g 660 nm) &k
(R (2H11/2/453/2 e 4|15/2: 540/565 nm) MBIEE S, FIRFIS, SV 27 i L RO T2 VR OB 2 R T LM LT
W5, i, (BRI LT 2R T ORERIETHT D RER N OEE B NV I fEROZ NI TELS 2D Z E2H LML
TW5, JEERMEE L o R— A2 W E—TF KT L~ TOSREIEICB N TS, SEARIOITH T 2 REFEOEIE
NELIRDIEFPELDILTWD, ZHUTED, NS A A A= THEOERFIRICBWT, [HEROZE) 1IX 5RO
BRAMEOREND, Ty ar =g viHEROF 2R LI I W AERFI RO REEREE L Z EEH LML TNS,

%5 6 % “General conclusions and perspectives” Ci&, AL TH LN —HEORREEZBE LEmE T L b, WP L—V

—7 T L= a VBRI T v P ar "=V g v SR OSBDBEICZOWTIRR TN,
PLEZBESHIC, RHSCTIE, OB\ T v Fa "= g F R Y,05EnYD SEAE OERIC T L, & ik
T I v I AT JRLT OESKEE R 5 L RIFRZ, ERFIHEDO AL AT 0 ANGH TOISHICEE TH 5 HFEFFED
TR EH{TNDZD, TEEROCTEEZRICEMTI2HDOTH D, Lo TRMSUIE L(TFR)OFAGmCE LT+
IMERH DD LR BND,

i @ FRSCE R, FI3C 2000 52 & B 300 B 1 ETOINT 50, b L<IFIEIL 800 #EE 2 RN L T 230,
Note : Thesis Summary should be submitted in either a copy of 2000 Japanese Characters and 300 Words (English) or 2 copies of
800 Words (English).
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Thesis Summary (approx.300 English Words )

Title of this article is ”Study on Y,03:Er,Yb Nanoparticles Prepared by Laser Ablation in Liquid”. This dissertation
consists of 6 chapters in total.

In first chapter of “General introduction”, backgrounds and significance of this study are described. The objective of
this study is disclosed. Highly crystalline upconversion nano-phosphors are significant in terms of various fields,
such as energy and biomedical. In this article, laser ablation in liquid was focused on. Objective and significance of
this study are concretely described.

In second chapter of “Experimental and characterization”, preparation method of nanoparticles by laser ablation in
liquid, and the characterization method are described. Condition of laser, such as wavelength, pulse length, energy of
laser, and so on was described in detail. Various methods of characterization for measuring nanoparticles were
described.

In third chapter of “Morphology of Y,03:Er,Yb nanoparticles”, control of morphology and particle size is described
by investigating morphology and particle size of the prepared nanoparticles in laser fluence and irradiation time.
When laser ablation in liquid was carried out, coarse and fine nanoparticles were prepared. By considering
preparation mechanism of these nanoparticles, the preparation mechanism of ceramics nanoparticles, including
fluorescent materials have been suggested.

In fourth chapter of “Crystallinity of Y,O3:Er,Yb nanoparticles”, crystallinity and distribution of dopant in the
upconversion nanoparticles prepared in third chapter are described in detail. Crystallinity of the prepared
nanoparticles was investigated by XRD and TEM. Distribution of dopant was investigated by EDX.

In fifth chapter of “Optical properties of Y,0s:Er,Yb nanoparticles”, optical properties in the upconversion
nmmde%pmmmdthMCMMMamd%umwinmmnRm(%m—»ﬁwg6wnm)mdm%n€Hw&%w—a
*l152: 540/565 nm) fluorescence were observed under irradiating a 980 nm laser diode as an exciting light.

In sixth chapter of “General conclusions and perspectives”, conclusions obtained in this study are summarized, and
perspectives in upconversion nanoparticles prepared by laser ablation in liquid are described.

This article is considerably contributed for industry and engineering. Therefore, this article has great worth as the
doctoral dissertation (engineering).
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