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“H & (404) (314) (112) (134) (022)
Eror(Ry/cell) -59853.605 - 56087.300  —52321.105 - 48554.645  —44788.585
States
TDOS( Ep) (S8 0 0 0.6704 0.4578 0.8707
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0 ~0.1591 ~0.1267 ~0.0560 ~0.0215 ~0.0351

HE“BRA"NRERE. %% 4K EE%E K TDOS( Ep) ¥R, FEMH Bigy—0,,0 R

R
100 @01
50 4
51:3 m iR fM\ T /JJ(\
L N\ " /\ - .
f 112 z=0.3
& 100 T
& 50
a A —r
&= 100
} - /\ﬂ/Lu JILHS A
50 4
0 L D R L A N T T T T 1
-18-16-14-12-10 -8 -6 -4 2 0 2 -18 —16 —14 —12 -0 8 6 4 -2 0 2
fBR/eV B /v
(a) (b)

El 1 BKB AR “H A" 5&%E TDOS(E)(a)fl BKB HL i H 4 K1 5 &% & TDOS( E) (b)

B 1(a)F,BKB LM “H A KBS %K TDOS(E)E#E Bn T LR 1E, B 2(a),

(D)2 HEHEREHAGIOMER A1) MEFSEH. K BRI BEmMEN -

SHBFEEETIM, (404 5CI)FLFHAMRTEN. K BRNEEMEHEE
Bi R & [ — 4 Bi", Nl (112) B 2 L th 5“4 )8 "BaBiO; I 45 H. QeprEL
B R0 AT B v A P AR AL, X (404) B T I BOR W R i M A, (BRI T
M2 “BaBi( I )O;” 1 “BaBi( I1 ) O5” Wl fi &5 B o 4, ¥ Bt = 4 =5 18] 19 3% 75 B 7 %% B 3¢
(CDW), B R MBEEA N 0.19 BT HE. NBEA” B 828 ol 41, BL(404) 71 (022) 7 ¥
“BEAThET, GIHMA12) RIEER, B(134) R AT E, X5 BKB 1AM RER «=
0.5 MEHFLRE M.



1740 woom ¥ 45 %

8-~
4
04--- - L/--: .........
> 4
15
e~
g .
FY I ul
~12 712—1 —
4
s D
16 -164 /
r X ™M r A r X M r /

(a) (b)
B2 (314)8E% (a) M1(112) BEHF (b)

3 BKB# FHMM XL

BT K X Ba KB RBEILE, “BA" B TE4MIF DRI EHLS T BKB B T 454,
Ri BB R MBS A ERASD « B & xR & o FTFRRY
KRR, K R TH ns MBRE

n
P(np) = {n J(l - x)" "™, (D)
B
> P(np) = 1. (2)
nB=0

BKB EFE& MU EEWNESER TDOS(E, ) T L“H X" H N K&
TDOS(E, ng) 2 TR E

TDOS(E, z) = > P( 1) TDOS( E, np), (3)
nB=0
Bro T H val( 2) A5 AT (3) B2, B AR ) Mot (4) R,
E (=)
val(x) = [ © TDOS(E, 2)dE, @)
E

HYEnRNESNRERIKE. WA BE()TUHE - PHERFOALESEER



10 W% (Bay- K )BIOs B F AW EBEEM 1741

#®3 BKB P(ng),val( ), Eg( ) 1 TDOS( Er, x) P8 x #1731

x 0.1 0.2 0.3 0.4 0.5
(404) 0.6561 0.4096 0.2401 0.1296 0.0625
(314) 0.2916 0.4096 0.4116 0.3456 0.2500
P(ng)  (112) 0.0486 0.1536 0.2646 0.3456 0.3750
(134) 0.0036 0.0256 0.0756 0.1536 0.2500
(022) 0.0001 0.0016 0.0081 0.0256 0.0625
val( z) 29.952 29.980 30.048 30.125 30.187

Ex{ 2)/Ry -0.32260 -0.32719 -0.33102 -0.33491 -0.34158
TDOS( EF)(%) 0.0282 0.0997 0.3615 0.4099 0.5832

# 34 BKB#E £=0.1,0.2,0.3,0.4,0.5 EHAN FTHHE KR P(np)Lh
EHETEHHEES Y val( ), Ep( 2), TDOS( Ef, x). M4 4 1 RS %E TDOS(E,
DEELLEE. HEERNEAS SR AT WABSEERA, BHE « Km0
3% 5 (Bay - K ,)BiOs'"), (Ba; - .Rb,)BIO;P1fty UPS, XPS S %o 45 R & E M — B0,

4 BKBHE#TEE T.M WL

ECMBRMEE TFEWMEA S TOER B, T 5 HJ MRS REEA S50
AR IR EERE SR MERURESETRE T, %. 7 BCS Bit Rl
b, A BKB“H A&7 T 45/ 0S $oan 37 % W 4k R3S % F TDOS( Ep), 77 S % K PDOS
(Ep) AR B @ EH V(r), #% McMillan 348 & 2 R LA & Gaspari-Gyoffy iT i, iT UL &
BKBIf) Hopfield %% 7, B F FHAFH A UE T. B « wB w45 T, gx@
(10.17K) 3T L SE 30 {8 30K fm /b, B L HR S WEFEE op mlE. W EETH

S BKB I T, HFME « BN ERLE

%[10,16]_ 30 —
i i+ 1% 15 5 5 T A 1) 25 A R e
RA(404), (314 F S HAEWER | Ho— ",
M. B ASCE B 0 “BEA B T 44, 40O P
(Bl4)R¥ Sk, HE“HE"H4&E.BKBE & : o

HAEBSENESLRONFLEBE LRHRH 104
S B4 . ¥ BKB HLAE M R T 08 B b R
BFo0. B IS A B S 4 > & B AR 10 B 9B o
AR, R S4B M4 I B 0 o1 02 o3 o< 05
BRI P.=0.27", 4 ST bk 4% 3, T z

B P, (R 2B K R 4 SR R R
BHESBBA" B E N @SR, WE M3 BKBH T0M « OBRER -0 HX
HEHERE P IR 2 % 0.25( K  W10) MymL6)




1742 7] i ¥ 45 %

5 % iE
1.BKBRRAR“HARF &R 5+ AEPME SN R KB 2% R, AE B
FREEEN D B TEMEA S 24, T B E W AW RE G as iR
BIR. BREWBE « MR, BN R AR Dtk S B0 8 55 9 47 19 Boltzmann 4
E-AT T.RER 2=0.25 L(B3)“HE"MEDSK, MEEN BRI MK = HEE
RN
i, TATIAA FF R Peierl's L. FH 4B E P Bi—O # K H A % E BaBiO; H1“&
JB7HFE, 275 B T Anderson ¥ & B Mout B EF fr it — F 4 #r. AV B =4 =R L 4y
FEEHR(CDW) R FBEXME TN EFERNE, MX— AT RELHN B A L. X
REANGE BaBiO; RESHBTEHMMNEIERAE. BN T EERERA LS HHEK
BaBiO; ZtL“ € 8" ) BaBiO; B8, B # &5 68 Eyor= — 59853.605(6)Ry, & Eror=
—59853.558(9)Ry. X3k 1] LDF B it % BaBiO; # #} Z2FE I, BT R, A K& E T
BUEREASHNE - REGE, BMARMKERTT B —.

[1] MeiJin et al., Phys. Rev.,B45(1992),5535.

[2] L.F.Mattheiss et al., Phys. Rev.,B28(1983),4227.

[3] Katsuhiko Talegahjara et al., J. Phys. Soc. Jpn.,56(1987),1478.

[4] R.J.Cava et al., Naiure, 332(1988),814.

[5] R.Itti, Phys. Rev.,B43(1991),435.

[6] T.B.Boyce et al., Phys. Rev.,B44(1991),6961.

[7] Zhang Zhi-peng, Shen Yao-wen, Huang Mei-chun, Chin. Phys. Lett.,10(1993),371.
[8] S.Pei et al., Phys. Rev.,B41(1990),4126.

[9] E.S. Hellman et al., Phys. Rev.,B47(1993),11346.

[10] L.F.Schneemeyer et al., Natur,335(1988),421.

[11] hMBsC ®E4, EIA¥ER(BEARFER),31(1992), 360.

[12] M. Nagoshi et al., J. Phys. Condens. Matter. ,4(1992),5767.

[13] FERaE M REA, PRI, 42(1993),1974.

[14] whMESC EEM, YHEIN, 41(1992),1517.

[15] whMEsC EEA, YHEIN, 41(1992),1523.

[16] M. Shirai, Solid State Comm.,73(1990), 633.

[17] Richard Zallen, The Physics of Amorphous Solids, ( Wiley-Interscience Publication, 1983).



10 W% (Bay- K )BIOs B F AW EBEEM 1743

THE ELECTRONIC STRUCTURE AND SUPERCONDUCTIVITY
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ABSTRACT

Electronic structure for BKB has been calculated by using LMTO-ASA-Supercell
method based on the X-ray absorption fine structure (XAFS) spectroscopy measurements.
Measurements show that Bi posseses two valence states Bi®* and Bi** and their Bi—O bond
lengths are diffferent, the difference decreases with the increase of K concentration. Calcula-
tions are performed on five samples namely BayBi;O;; (404), (Ba;K) BiyOpp (314),
(BaK)Biy0s(112), (BaK;) BiyOy; (134 ) and K,Bi, O (022 ). Results from the calculations
show that(404)and (314) are semiconductors with gaps of 1.6 eV and 1.5 eV, respectively.
Other samples are metals. Total energy analysis shows that (314) is not stable, so that the
extreme value of xis 0.5. The BKB electronic structures at x=0.1 to 0.5 are calculated by
combining the probability with sample’s Bernoull’s distribution. Superconducting transition
temperature T, of BKB is suddenly changed when x approximates to 0.25. The experimen-

tal data are close to the prediction values of percolation theory.
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