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HEUGHE SNV A L= —T T L— a EEE AL, Yk 7o) bRl Te. St
K (GaN) Tix, REMETH DI NLE « B ER T A& KISMEAT AL LT, GaN 7+ / ffidh
WERTED Z L ZNFEL. B EEk (Tio,) Tk, fEAL7 v A&t T, &
B TiO, T /R OHREE 7 40 UV — DR LI MEELHEcEx 22 &, ROEAR T 1T
AZADHBHIBARORZIR S /NOHATE D2 EZHBNI L. TiO, 7/ fEfh o eflihEm i, &
Btk DOBRFEVLERIC X AR EoREIZHE TR ETA 2 L2 R L.

MFPERRREOBEEE (3£37) : We have tried nano-downsizing for photocatalyst particles using reactive
pulsed laser ablation as a thermally non-equilibrium process, aiming at increase of photocatalytic
activities. Wurtzite nanocrystalline GaN was successfully synthesized, even though inert N, was
introduced as a reactive background gas. In TiO,, It was clarified that crystal structures (rutile or
anatase) as well as assembly morphologies of TiO, nanocrystallites, can be controlled by varying
process parameters (eg. gas pressure). The relation between the process parameters and the formed
crystal structures was explained from the cooling process of the ablated species. Photocatalytic activities
of the TiO, nanocrystallites increased with recovering crystallinities, by rapid thermal annealing.
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Bl Hy) ZfkaIc s+ 2 2L TE 5 “E
DCAREE” 23 FUTHI D THd ST LLRE
(In;4Ni,TaO,: Z. Zou et al. Nature 414, 625,
(2001)), ZDOHFOMIENRTER SN TND.

(2) = Z TR DY A X% fEik T
W32 LI TEETHD. L, Xt
iy 5 23 i SEEAE R LS A 20 72 JE W & AT 5 iR
T, B EEEERT A DT 10%10° cm™
OWIURE NI L 725, L35 L, AL
IR B O R E 1 pm UIN TIRIE 220
IRENTWDHZ LT D. 2D DYk
BAPELOIRE LT, 727 v U fElko
—RIENNEBRMER2DDTH DN, kD
R BERE IR K 0 ERL U 72 et i3 Eoum
~¥E nmOFEETIESL OV TND HDNRE
WORBLRTH D, SR LIS 0 — i i fil i
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Yoshida et al., Appl. Phys. Lett. 68, 1772, (1996),
T. Yoshida et al., J. Appl. Phys. 83, 5427,
(1998)), In,O4 i i HEMEE = =/ i di DAKIRIE
AR RERA LT & 7= (Y. Yamada, N. Suzuki, T.
Makino, and T. Yoshida, J. Vac. Sci. & Technol.
A 18, 83, (2000)). F7-BIRFLTIE, (bR
A Z cRe BB ERTH D
In.xNi TaO, D F /7 Wik CEEPRIAR 4.5 nm :
R /RiERL) OAEMICHKEIL, EHIZ Ni
F—=7" (Ni & In OE&ER) 12X 2580
BB D 36 BRI TN AT A5 55 B O fi A% e

DR % LT\ 5 (T. Yoshida et al., Appl. Phys.

A 93, 961, (2008), T. Yoshida et al., Appl. Sur.
Sci. 255, 9634, (2009)) .
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(2) WIER ST PLA EZBREL T, GaN &
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2 M) k), ATRRSGHE K oy R - 5h SR A BLIR
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(Gag,Zny,) (N1O,) TRt (K. Maeda and K.
Domen, J. Phys. Chem. C 111, 7851, (2007)) %
AT HEAE, Z oS RO D
{REHA Ga, Zn DZED s-p JRAEE THEK &
NTRY, OEWMEEFNEIND &,
WENBARL DIEN W AR E L (RERBEE L
FH), b B ALt O BT BES A %)
WCRATLEEINTHDEINLTHD. 2D
EDBKDOFERFFERICB N TCEETHS.

F7o, TEAREINEEM B CTH D GaN & ZnO
DIREAET 2 2 & T, JEEIR I A A I D
30eVUTETH & FIFoNs. ks
KON KXy T (B) mvv=7TV o7
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Fig. 1 X-ray diffraction (XRD) pattern of GaN
species deposited in N2 background gas. N2 gas
pressure was varied from 13 Pa to 1300 Pa.
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W GaN fEREL, JEIK - A M IC BE 9~ 2 RFAM
{107,

PEAE GaN ¥ — 745 v MIZ, Q- A A v F
Nd-YAG L —¥#—3 (355 nm, 10 mJ/pulse, 4
Jem?) ZEEJERRST L7-. Bk GaN oo N &
HomMEZBBE LT, ZEST AL LT
Ny, 238 A U7z, PRI T AR T 7 A
BV TIT W, RS AE 3 AR
N RIETHEE D 7-01Z, 0—20Torr
DEFA TR EEZ TEBREITo 7.

B CERM U723 EHT N KHEICE D &
BICRA R S, @ AEFHEE TIE4eEt
RIZR OGN o=, L, TAEH%Z E
51223 GaN DA ER R D XRD [EHT &°
— I WPEFIZHNTLS D, ZOZENBHA
JED D LRI, fhdatessm B3 o 2 &n
B L7z (Fig. 1).
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Fig. 2 Diffraction peak intensity ratios as
functions of Q2 background gas pressures.
Definitions of diffraction peak intensity ratios
are indicated in the figure, using main
diffraction peak intensities: (101) planes in
anatase, (110) planes in rutile structure.
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Fig. 3 Main diffraction peak intensities of
anatase (101) and rutile (110) as a function of
the RTP temperature, in the TiOz
nanocrystallites  of  which  as-deposited
str)ucture was anatase (Oz gas pressure : 133
Pa).

P72 N, OIEF T, GaN 7/ fiffb A Al c =
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FOGHE PLAED 7o RN, ElR b
TiO, 7/ f b DRI 2 5 2 D 28 % FEl L
7. BURAOSEBRSME & LTI, BERE TIO, ¥ —
7o b OVFAETHE—EDRE) 1T, Q-
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mJ/pulse, 2.8 J/em?) Z £ EHRES L 7-. A2k TiO,
FJ fEsaTh o O RBOMIEEZHE LT, &
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ERRLTOI, BRI v A5M%, O,
HAFESI1F 26-260 Pa, & —74 > ~EAM (T/S)
HrBEIX 8—20 mm, O TElLIET. i
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1) O, HAESHHWNEZ —4 > -
FEEEOFIEEIC L 0, A A ST 2 2
ENHERECH D GERE N DL EMT T
X —BE R TLEMNLFVET (Fig. 2)).
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REE) 12k, 9T EnTX 5.

3) HERE SN 72 TiO, -/ e L, FREE
REMAAZ L4 Z L2 X > Th, fEdtED
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mHERERL I, WIE O, 1, 400—900°C, 60sec
@D RTP &#hE L7-. KISME PLA EIZB W T,
O, ' A7 130 Pa T, MELZEHDT F#
—EBHEED TiO, -/ fdm Bk S -, Zh
\Z RTP ZfiL, XRD 2315 EFEIF—2
FRE OMIEERAEEZRHME L. 72—
PHEEO EEHFE (101) 75 OEIFTIRE I,
800 CE CITMHELEE L EhicimL=. &

200 500 800 1000

0.20
0.15

900°C: an@rutile
0.10 600°C: anatase

AAbs. (a.u.)

0.05

0.00
0 15 30 45 60

Irradiation time (min)

Fig. 4 Fused SiOq substrates on which the TiO2
nanocrystallites deposited, in methylene blue
aqueous solution (0.01 mmol/l) were irradiated
by an excitation light (band-pass-filtered Xe
lump: 355 nm (FWHM: 10 nm), irradiation
density: 1.0 mW/cm?2). The vartical axis means
decrease of main absorption peak (664 nm).

72, 100CLAETIX 7 F 2 —Enb T (%
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2VHIB L= (Fig. 4).
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