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Dielectric properties in microwave region of complex perovskite-type
compounds with chemical formula A(B% B"% )Os have been investigated by
measuring dielectric constant, Q-value, IR reflection and Raman spectra.

Ban-xSrx (Ni,Ta) Os solid solution system was found to have a maximum Q-
value for 12.5 GHz at X=0.4.

Q-value was higher for Ba(Mn,Ta)Os sintered in nitrogen than for that in
air, because of disappearance of three vibration modes. Q-value of Ba(Ni,Ta)
Os and Ba(Zn,Ta) Qs sintered in air were higher than that of Ba(Mn,Ta) Os sintered
in air, because the wave number of TO modes of Ba(Ni,Ta)Os and Ba(Zn,Ta)
Oz was higher than that of Ba(Mn,Ta)Os.

Several vibration modes, which were not observed in IR reflection spectra
of Sr(Zn,Ta) Os and Ba(Zn, T a) Os, were found in IR reflection spectra of Ca(Zn,Ta)
Os. Since these modes were Raman active, they were attributed to the torsional
vibration of-ZnQOs and TaOs octahedrons.

Observation of bending, torsional and stretching modes in IR reflection and
Raman spectra for Ba(Mn,Ta)Oa: and Ba(Ni,Ta)0Os: showed two-mode behavior.
Effective charges of these perovskites were calculated by using the difference
of the wave numbers between LO and TO modes of the IR active vibration
modes.

Four vibration modes, which are peculiar to the superstructure of Ba(Zn,Ta)
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Os, disappeared, because of O, symmetry of ZnOs and TaOs octahedrons in
Ba(Zn,Ta)Os doped with 3 mol % of BaZrQs. In Ba(Mn, Taza-xy3Nbzx3) Os solid
solution system, two-mode behavior was observed beteween Mn** and Ta®* or
between Mn?** and Nb®*, because of the difference in their valencies. However,
the coexistence of Ta and Nb ions showed one-mode behavior.

HRAEEF T RO EMLE BN E LT, 24 7 0BERICBWT QM (=&’ /"),
BERDB L VREREEDE CFEEDMEIBHETIRIERTH 5, FHIHRKH»AB 13
B’23)0s (ST, AlZBaBiUrSrEn+ 2ffif 4+, BidMn NiBIVZnZEn+
2{li4 4, F7:B" 13 TabBlUNbEN+ 54 A4 HLILE) TELELEA
~a7'2A4 FEULAYST, 10 GHz Ll Lo+ 4 7 oiliif T10000L, EoEvy Q fis &
UL EDBWHEBRRERT I LAMESINTLLK, AW ERLOEEEIITN
iz b U, AR, AT 7RS4 FRMLAOE Q ik FUEFERL
ICHEPORLELHRHRESZ L2 AME LT, AT T72A 4 MELAMICBT
LEEEE RN~ 4 7 v fEE T Q B L UFERDHMBUKTENE, KRR~ T
N QIEEDRES U RFEE LK TIREIT— FIZO>WTEELL,

[Ba~o7254 b ELAYEREIE RO FERMY:]

Bau-x,Srx (NiysTazs) Ot EisEt 7 2 v 7 X2 BT 5 Qid L UFEERIFH W
MR %2, 12.5GHz TERICLVRE L, Qfifis L UHEROWEMIZ, ZEALBICL
DMIET 5L, X=0.40PEHE TERAEZRL, X =0.40HEHK TN QHE (3200
BIUHER (35.2) fAfE%E, X=0BLU0X=1DKEHHAKT) Qi (FhzEh
18008 L UF1350TH 3) BLUFER (FNFN31.58LU29.5TH5) NRIEME L
Y 2L, FEROWANBEIINZ WA, QIlls, 12T 2EBERKL,

[HA~=o 7254 FEULEMDFRIRETZ =7 bk Q]

AR 7R A4 FEULAWIC BT A RMEE LB FIREIE — FOGBRNF X -5 —
E QL DEICIIHMSBEBHIHILL T 5, ERPTHK L72Ba(MnysTazs) Os,
=R THE L7:Ba(MnysTazs)0s, Ba(NiysTazs)O0s, & UBa(ZnisTazs)0sicd
T3 R REBIRECETFIRENE— FOFE T A== LFFHICE VB4 7
oESEIR T Q flI, THZN5690, 3900, 84008 & UF9200TH 72, H7z, XA
7z Qffild, ZHZH10400, 1550, 710035 LUF10000TH 5, ZEHRh Tl L72BaMnys
Tazs) Osic 1T 5 Q ANEHHME & kA 61572 QN ERE L NRIFL—BII/ILNT
Wiy, UL, ZESHP T L7:Ba(MnysTazs)0s, Ba(NiysTazs) 03 L UBa(Znys
Tazs)Osic BT 5 QENEEME L, X2 6757 QilY, 2% YR—HL T3, Ba
(MnysTazs) Osid, ZRFTOHOBER L N LERRTOREN A Q A\, THEH
i, ERFTOBRICEY 3ODOBFIRIME— FAHRTE1HDTHEEFEI LN,
F 72, R THEK L2Ba(NiysTazs) 0sd & 'Ba(ZnysTazs) Osld, E5A THRLL
7:Ba(MnysTaz3) 0s & ) b Q flidEv. CH#EAIL, Hi2 HENLEWD TO £— FDik

- 2 -



B, BREBELVENIHTHLEEZ LN D, FHICLVEL QEE L SHHL QM
EOBMTE) R L—ZE[/H12DI2E, FARFFRRZ FAZRIEL T2 R
ﬁﬁjﬁﬁy %ﬁ*‘f‘ﬁﬁﬁfﬂ L7:Ba (Mnl/sTaz/s) 03&3 ‘i, :ﬁﬁﬁ&'f&%fﬁéﬂ-‘& — Fiy’%%?})
D, ZERPTEER L7:Ba(MnisTazs)0si & UBa(NiysTazs) Osicid, HERELHETR
BE—FrRETH L, T/, ZRP TR LABalZnysTazs) OslZILBRESL L UH
 ORELMTREIT— KIS L BB LA,

(AT 7ZA4 FBLAHORTFIREIE — F]

HERD T 24 FEMLAMIC BT B FIREIT — FIZOWTHEE L, TolLat
2B 55 QEfLs L UEFSERLOMRIIERTH 54°, HFREIE— ML
TIHILAETbRT WA, HARTTIAAAL FEULAYIN -4 7 nikfERIc BT 5
BV QMEB L UBERL, KNGS EFEREIE- FoFEIZL 5,

1. #HANuT7 R4 4 FE{LEYn R L ikE)

Ca(ZnsTazs) Qs EF R <=7 P IZIE, Sr(ZnuaTaz/a) O:8 S U'Ba(ZnisTazs)
OsDFNREFARZ FNTIIBRII NP>t TFiREITE - F204 < L L 328AIL
72 MZT, b3 20 FIRENIE— FIZCa(ZnsTazs)0sn = X7 Fich
BRI, Tz eid, SrTiOss UBrTiOnha LidEENIFNRNELETH 554 CaTiOs
DR LRI, NGRS 452 LIl Tvw 3, CalZnysTazs)0s Sr(ZnisTazs)
0:3 L v*Ba (anlaTaz/a) Os#Eduld, RPICIZZn0e & U‘T&Os/\ﬁfﬁ%i’& 2F§D, Ca
(Zn13Taz3) Osi2 517 5Zn06k L UTaOe A EH D, BHRICEATHILEET ST
ET, IN6 3 ODBFIRENIE— FIZZn06d L UTaONFEKICE T 2R LNIRENE &
FAY (W
2, BANOT7RA4 FE{LAYM® two - mode behavior

Ba(MnysTazs) 038 & U'Ba(NiysTazs) OsOFNRE B L U5+ <7 bV TUHE,
BaZrOsi2 BT 2 AR, 4 CHRENES & OMHEIRENVEBR & N 2 IEEMERICB W T,
FNEN2 DT HOOKFHERE— FABRIE 172, Ba(MnysTazs) Osd L UBa(NiysTazs)
Os#iau(IBIETHEE TH 0%, RAIZIE, MnOs, NiOsi & U TaOs\H NS 25
Do CNLDEAMITBIT AR TIREIT— FO4#Y, MnOs, NiOs# & UFTaOe/\H
FoWIRENCRET 3 L#fEET 52 £ T, BaMnuysTazs) 038 & U'Ba(NiysTazs) 0sh
190~620cm ™' DI FRIC BT 2 HEFIRBE— FII, MnBIUvrTafA4 - $4ENiB
SV TaA A B LAEmIRE), L2 UHREIB L U NERE: £8a3ns, nsABOs
BF BN FIREIE — FIZx$ 2Ba(MnisTazs) Os8 & U'Ba(NiysTazs) OsnigFik
B1€— FIZH1T 5 two - mode behavior TH 5, 72, TN HD{LAWIZBIT 5 /MES)
{3, MnOeb L UTa06F 72(3NiO6eB & UTaOe NHENIKFEIZ L O DR L L 572,

3. HANBT R4 FEULAMIDENEROFH

FIMEE L FIEE— FHOLO BIWTO = Fi3, £ A DHWEFOERES
Z %, Ba(MnysTazs) 036 & U'Ba(NivsTazs) Osic Bl 24 + > G RhEREFE L2,
Ba(MnisTazs) Os# X UBa(NivysTags) O:ic 8175 0 4 4> HEMER L, BaTiOss
FUSITIOZ BT B O A A L DEMBREPZE LW ERKETEI LT, IhsN{LAY
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BT 54 F  OFNEROFTEAMHIC 2 5, Ba(MnysTazs) 0s3 & UFBa(NiysTazs)
Osiz #1135 two - mode behavior #*% 52N T, BaBL-Ta A+ > DHEMERI, %
nENIMESNE L UPHRENC 5115 LO BL U TO £ — Foi#h HEtHEN S, 72,
Mn B LU Ni 4 4 > oBFHERL, BOAUKFRICBIT 2 ER0PE» SEHIE N5, Ba
(Mn3Taz3) Osl235175 Ba, Mn, Ta BLUF O £ A > nE#ERL, FHEFN0.71, 1.94,
4.72B L U-1.5Th~7, F72, Ba(NiysTazs)0sicii+5% Ba,Ni, Tasdr0 14
YOBEHERIL, FNEFN0.82, 1.49, 4.77B LU —1.5THh -7,
4. (1 -X)Ba(ZnysTazs)0s— (X)BaZrOsn & FikEi€— F

(1 =X)Ba(ZnysTazs)0s— (X)BaZrOsn it dutErs (2, X =0.00, 0.018 £ 150.027
M TIIAT OB THEETH 55, X =0.038 X V0. 040 T34 TR 13
%945, (1—-X)Ba(Zny;sTazs)0s— (X)BaZrOsdFS Gt A =27 b s, HEFE
RO KDz, " WICBIT BB FRIE— FEr 2 o—L 7Bl & RE
LT, BTHRITE—F20RET 22 LT, X =0.00, 0.013 & UX0. 024K THEME T
BIHH L 4 DOBTFIRIIE— F2RR L2, 2o DB TFREIE — Fi3, BaZrOsoiF
ISR B FREDHR LRIFCIEKRT 5, 23 (1 —X)Ba(ZnysTazs)0s—(X)
BaZrOsi2 817 5Zn06# & UTaOs NHED TS, MBL Zr 4 > DEIFIZENO0
WMERICEILT 272012, Zn B LU Ta 4 7 » 2B LK AiRE S & ORI T e—
Mic 7o ThHhBEEZ LN 5,
5. Ba(MnysTaza-xysNbexs) OndigBIEERNETFIREIE— F

Ba(Mny;sTazs) 0sic 8112 Ta 4 A > D—8aF 7203 T XTENVH A A THEEBR
Z 7:Ba(MnisTaza-xysNbax/s) Osic 81T 518 FRENIE — FIZOWTHELL, Mn**s
U Ta® M £7:(3 Mn®™ 8 SO NV BISIIA A L linEHH BN T, EEEERICBIT
KM S & ORI GERIC BT, BOsAR (22T, BidMn, Ta L¥Nb
AF &R LT5) OPIRENE, ABOEGFEEFROHEFESE)IE— FiZxt L T two - mode
behavior #/RL72, LA L, ZDOHRERKEEIZHE VT, TaOed & U NbOsAHFEN I
L ANERBINFRIIBR S N o7z, Thbbh, s 2 0 AHEEICEH LA
{&#!3 one - mode behavior /R L7z, 72, Nb 4 4 HEEIZHE, LS 2
BRI SN AEFRIIE— F2'h 5, CoEHRIE— FoliIiz, Nb 4 4 nREiEc
P BETFHEENHE, T4abb, MnBiUTafA i MnBIUNb A4
DEFFCIZIRE L T2 REMD S 2,

1 ~5DFHEIZE N HARDT R4 FEYLEHN =4 7 kiR THE v Q filid &
CHEBRICHS L T a1 TREIE— FI3,

(1) 130cm™ 'fHENEHSAICBE & 13 A - (B, B”) O:5MEH.
) 200em™ ' FHEDHEEFURICBHI 115 O - B - O AR,
) 280cm™ ' fHEN BB E LB O - B” - O K ARH).,
) 370cm™ ' HE D KBNS L3 B - Osta LU LIRS,
) 420cm™MFE D IR ICBIMN & 115 B” - Osta U LS,
) 530cm ™ HE D IREGAIC BN v B B - O fiiEiRE),
) 620em™ ML ik B ik IS BRI & 113 B” - O RSN,
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E% %, ST, RALIURENCEIT2H4E L U520 DRI, B'Osds LU B0\
Pt B EFZ 65, T/, SHER), EAIRINE & OMERIE, %kt
HETHDLEHEZHNE,

BERBRRNVER

YFHFEMR UL T, PIRICHE 7 A28H F—NIE AR EEEMMEL, EIiC, 8

R1I1H» AgERENTR, FHBZRIAMRXEESEIT -7
KX, a7 204 FEULAY A (B B")Osn=4 7 oilffic BT 558

RIS 5 EBRIFRTH 5,

ELBZARIIKRDBY) TH 5,

(1) Bag-xSrx(Ni, Ta) Osxili#iEiEAEN12.5 GHz BT 3 Qfifis S UFHREH X =0.40
AR THROK(E 2 7R § RERRER 2 1572,

2) FNRGEARZ AN F=o—R - 7u—=y LB LU BELERER L
D, ZOLAMN~4 7 oiEERICBWTHC QEEZRTERNEE 2T -7

() R LENEEBRICL), AR 7RS4 FEULAWICBIT A& FIRIIT— FI(X, —#&
IZ two - mode behavior 2 RT I EEZMLMIIL, ENOHDOXFIEEEEL,

4) TOBLWLO 7+ /> OREEEE W12 L )Ba(Mn, Ta)0s1 & vr Ba(Ni,
Ta)Os2 MR THEA AL ICOE&, ZNHDAME-FEZRE L,

(5) Ba(Mn, Taa-xysNbzx3) Ol BEIEHIC BT 52 NiEED, MnBL U Ta 14 [
FREIMnBEUNbD A AL MTHHTEH, TaBLIUNb A A CHITIIZRL LW
CEEERICEVRL, F0HEAEEELL,

Dbk, Haa7244 FELAMIN =4 7 oilifiRic BT 23 ERMEL LU

FRUICERICBBEL T AR HEINC W TEELMA 2187, Lid->T, AN

BRIl T 5 S HE L,



