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Abstract

The Preparation Process of single phase perovskite films on glass substrates by sol-
gel method has been investigated and several optical properties of the resultant
transparent PFN films have been examined. The refractive index at 633nm of PFN
perovskite films is as large as 2.409, which is lager than pyrochlore films by (.14-0.16
at any wavelength. The x ' of PFN films is estimated as 7.5X10 2esu, which is the
second largest value among oxides so far obtained. The x ' of pyrochlore films is
estimated as 2.8¥X10 ¥esu, which is one-third as small as that of PFN film.
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Fig. 1 Flow chart for preparing PFN
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Table 1 Chemical compositions of PFN coating solutions in molar ratio.

chemicals solutions i 2 3 4 5 8 7
Po{OC:H: )z 1.1 - - - - - -
Pb{OCOCH:)}2*3H:0 - 1.1 141 1.2 1.2 1 38
ND{OCaH:s)s 0.5 0.5 0.5 0.5 6.5 0.5 4
Fe{NQs}s+9H.0 0.5 0.5 0.5 0.5 0.5 0.5 -
CHsQC:H«QH 70 70 70 70 70 70 220
CHsCOCH::COCH: 1G 10 - - - - -
HMNOQs 0.1 0.1 0.1 0.1 .1 0.1 0.3
H:0 7.8 7.8 7.8 B.1 4.5-8.1 7.5 10.8
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Fig. 2a Crystallization behavior of PFN
films prepared from solution 1
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Fig. 3 Fraction of perovskite phase in PNF

films prepared from solutions 1 and 2
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Fig. 2b Crystallization behavior of PPN
films prepared from solution 2

BWERWEARTAIF Y FefVRESE
BB T3, TOBEHIELTETD
IEREIONE, THDE, TAIFLF
BN OIS, B4 KRT L5 8P,
NMOAHLoHEBRKBEDOE S XS —
Pbs0 (OB} ENBCORL) T o HitEskL 'Y, o

Pb.... Pb 3.96 A (av.)

Pbug- O < Pbug-OR < Pbug-OR
2365y 246 3.0 (Zpegy : 2.20 A)
Nbuy-0  Nb-OR (Epeqy : 2.07 A)

Fig. 4 St{ructure of macro cluster
Ph:0. (0Bt} [NH(OELD),1 '™



Ao 7o 7THONHAEEEINE LD EER
sb, £l BMEEEEE LTI, 600C
PBEEATHBEZ Mo, T0CTHEES
OEFLEEREORIEHBEEL L E DT
Hha

B5i. BEIDIE @QETLHYHSX
BLU MU AHS AEE FICES L2 PRN
WEORSEBBLRT, BTALAHVAZ A
AR IRV ERRo T A A OISR
ST d, $Hbb, 7L AYHNS
RETILAY TESBEERIIAULDER
EHE L, FDOHP0 EDORELERIEN
ALOEBEZONB, Fh, SHD2—-F 1
FEOLWED —F 5 2 FOEN, BBETH
IEHMEOEGEN, R T AH MHOBS
PEBMIEL BT 5, BEOELEN,
PhORER., B EORERE LD EbNS
CEILBEENDRCEINSTESL S,
BU3 &5 %H#kd 2 LiE 3 BRI
07 A4 POBEFFRENCE Y, B2
EDBEVWETEFATRIEZERVWIE
THEM, TOIEETEFt ~ 2 PRN
Ru T A A MEOEREREd B EgEdE s

HBELERELTVS,
I I i ]
o
¢ Perovskite
4 Pyrochiore
&
| 4
-
g8 .
& o 10 times
&0 o
[}
E o
A o o 5 times
LAA....A A, A
i 1 | H
20 a0 40 50 60 70

26 fdeg.

Fig. 5a Crystallization behavior of PHN
films prepared from solution 3 on
the non-alkali glass substrates.
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Fig. 7 Optical absorption spectra of
Pb{Fe,.:Nb,..)0: perovskite and
PhsNb.Gis pyrochlore films.
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Table 2 Several optical properties of sol-gel derived Pb{Fe, :Nb, .00,
perovskite and Pb,Nb.0,: pyrochlore films.

flaszs Moo Tesa  Tiseo  EgleVy b/l X ‘”(BS{!)

Pb({Fe::Nb: )0 2.408 2265 767 TO5 2.8 1.04 7EX 10"
PhaNBD 2273 2133 762 78.0 3.1 0.48 2.8x10™

Subscript s means 810.,
n : refractive index T : transmittance Eg : optical band gap
i: THG intensity x ¥ third-order noniinear opticat suceptibility
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