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Abstract
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The electronic structure of TaLaN,O was calculated by using the scalar-relativistic full-potential linearized augmented plane

wave (FLAPW) method in the framework of LDA. The total energy change was only ca. -6.3 x 102 mRy/atom in the GGA

calculation when k points increased from 26 to 45.
energy converged to 1.8 x 10 mRy/atom.
between Ta 5d and N 2p orbitals or Ta 5d and O 2p orbitals.
the admixture of Ta 5d, N 2p and O 2p orbitals.

3.3 eV as aresult of the crystal field splitting in the octahedral TaX, (X=N, O) environment.

ranging from 2.4 to 4.4 eV is belonged to La 4f orbitals.
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Crystal structure of TaLaN,O.

Figure 1

For 26 k-points, the self-consistency was attained in 12 iterations and the total
From the PDOS analysis, the valence band mainly consists of the hybridization
On the other hand, the lower conduction band mainly constructs from
Ta 5d orbitals are divided into two regions in the range of 0.7 to 3.3 eV and above

In addition, a strongly localized peak
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Figure 2 Relationship between the total energy of TaLaN,O
calculated from the energy band calculation and the number of k

points.
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Figure 3 Total and partial densities of states regarding each of

the atoms that compose TaLaN,O.
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Figure 4 Densities of states for each of the atomic orbitals that
dominate over an energy range of the valence band to the

conduction band of TaLaN,O.

FERIZ LAUE, TaLlaN,O RO ZH NV FE v v 7135
2.0eV & BAFEDL 515 1Y, Local Density Approximation (LDA)
BICES E—REE T, ERkoyEakiciEmLte
ANF—Fx v TRPELL BB NI Mb
T3, Zhit. BRERTFT VY ARETBREOEET
B, EFPBESBHEEOMEEREZRVBR LN TE
RV THD, LLids, MEFELTOETFEM

IZBL T, LDA ITEFERICOWVWTE LN B ETF /0
ERRTERICBERTSZ N TE S, Figure 3 12T
BB &, Ta RO N(1), NQ2), 0 DIRREHE ENME T E2EIC
PloTREREEHF->TVD, 2O LiE, Ta & N,
NQKXR VO DREFHEXIMEFHICBNTELS ER>TW
5T LR LTRY, Ta—NHEU Ta— O HOEWEEE
MR Ensd, N()E NQ)OREIZ, MEFEDET S
NHE—AEY bR R NAF—RSH LTS, N)E

CEEIGLE—SY FRE

NQOREFEIL, KEE, BROBIBAEWIZEL —
LTHEY, Ta—N1)& Ta—NQ)OFAEMOZEITIZL AL
RNEEZ BN, NP NQE kLT, OIBETAR
BEEIMEFFOEZ R AT /I S LTV 5,
MEFHIZR T, O DREBEEIX N NQ)L Y bk
REETLTWEYE, ZTHIZEZ LV b BREOSREkE
BRENWZ EZERT S EBbN5, 728, La DEFEE
IHAEEFHFICBOTZLEAEFE LTV, EEEICE
WTh, Ta RUN(L), N(2), O ICBE4 B AIRERE EE DS IEAS - T
WBB, 2.5~4.0 eV FHTICIE La ICEAT 2 BT k= 72
BEALEEE— BB 65,

HIZ, ERBEECES TR TOEZHET 520
W2, RFREZ L ORBEEL B LT, Figure 4 137577
Lo, METFHOEZ R /X —EITiX 02p BLEASTEH
T%O BT R F A TIE N2p BUESBR /LT 5
LoD, TNOLOBEIL, FEEICBOTHEL S
YD, TaSd B LMBETHPLEERE TEIHHLT
BV, Tasd 23 02p ° N2p LB LI IBA LTV A Z &A%
DD, Eiz TaSd BUEIL, EEHD 34 eV AL EEICE
TRAF—AE BT~ HBIEN D, KRB
WWESC2BIE, ATED o RI8, BEIL o, REBICBET
DT LDBERTH D, LalZB LT, LadfHEICHET S
B RE LB LI =272 25~45 eV fHFICR
bivd, 72¥, Figure 4 IR SN TWRWERETFHEDFS
IXIEEALERTE D,

BlEO R, METH LEH» b EER TR
DEEEFBEEICL > THEEIN TR, TOBERTIE
W R 7e0Iid, BERETBEICEYT 5 ErBg
BARERTH 5D, TalaN,0 Tix, &REEEN LMD X
512, TDOS MEFH I BV T R F— e <
REAET. WONEL S LTINS, 2D &id, )%
BRI L > TERTAE—LVOEDNEER/ NS WD &%
BLTWD, ZOXD EFHT, BRI T, M6
B EWAITICR W T 02p A< BT A2EEL 1T
SR TH D, BIEVY FOSEIE, ﬁum0@ﬁ§%
TR BT LR TE S, MEFEREERC
Hé:@;a&%@i\t%w_;oféﬁbt#%)7

83

(F=NREF) OBBLEEZTHDII LETRLTEY,

JefkgE L LTIEE End,

Eilz3
MIZATEIEA - DEMBFEERE - FTHEEEE+ICT
ERaAv EEWE, ZIXHEHELZRT 5,




84 mIE EE - IUE & - P

S5 i

1. R. Asahi, T. Morikawa, T. Ohwaki, K. Aoki, and K. Taga,
Science, 293, 269 (2001).

2. M. Machida, J. Yabunaka, T. Kijima, S. Matsushima, and M.
Arai, Inter. J. Inor. Mater., 3, 545 (2001).

3. S. Matsushima, H. Nakamura, M. Arai, K. Kobayashi,

Chem. Lett., 2003, 64.
4. M. Machida, K. Miyazaki, S. Matsushima, M. Arai, J. Mater.

Chem., 13, 1433 (2003).
5. S. Matsushima, K. Obata, H. Nakamura, M. Arai and K.

Kobayashi, J. Phys. Chem. Solids, 64, 2417 (2003).
6. S. Matsushima, K. Obata, H. Yamane, K. Yamada, H.

Nakamura, M. Arai, K. Kobayashi, Electrochem., 72, 694
(2004).
7. M. Machida, T. Mitsuyama, K. Ikeue, S. Matsushima, M.
Arai, J.Phys. Chem. B, 109, 7801 (2005).
8. S. Matsushima, K. Takehara, H. Yamane, K. Yamada, H.
Nakamura, M. Arai, K. Kobayashi, J. Phys. Chem. Solids,
68, 206 (2007).
9. A. Kasahara, K. Nukumizu, T. Takata, J.N. Kondo, M. Hara, H.
Kobayashi, and K. Domen, J.Phys. Chem. B, 107, 791 (2003).

10. W. J. Chun, A. Ishikawa, H. Fujisawa, T. Takata, J.N. Kondo,
M. Hara, M. Kawai, Y. Matsumoto, and K. Domen, J.Phys.
Chem. B, 107, 1798 (2003).

11.Y. Lee, T. Watanabe, T. Takata, M. Hara, M. Yoshimura, and K.
Domen, J.Phys. Chem. B, 110, 17563 (2006).

12. T. Kida, Y. Minami, G Guan, M. Nagano, M. Akiyama, and
A. Yoshida, J. Mater. Sci., 41, 3527 (2006).

13. E.U. Guenther, R. Hagenmayer; and M. Jansen, Zeitschrift fuer
Anorganische und Allgemeine Chemie, 626, 1519 (2000).

14. P. Blaha, K. Schwarz and J. Luitz, WIEN97, Vienna
University of Technology (1997). (Improved and updated
Unix version of the original copyrighted WIEN-code, which
was published by P. Blaha, K. Schwarz and S.B. Trickey,
Comp. Phys. Commun., 59, 399 (1990).

16, EE—AL, FRERM, BHET, %H 2002-066333.

(20074108118 =)

(i

LT T2 & S EFIE B SR




