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Prototype of the band calculation program by the KKR method
— Toward the band calculation considering the orbital polarization —

Daisuke Miura* and Akira Narita
(20074E11 308 521#)

The uranium monochalcogenides are adopted as solids expected to have a large orbital
polarization effect. The physical quantities such as the magnetic moments and the specifc
heats are computed using the band calculations not including its effect and are compared
with the experiments. As a result, it is observed that the calculations do not reproduce the
experiments, and is accordingly pointed out that the orbital polarization effect is important.
It is also explained that the KKR method is excellent in order to incorporating its effect in
the band structure calculations. On a basis of the group theory, the method of constructing
the symmetrized basis functions for the cubic crystals is given, in which the spherical
harmonics are used as the parent functions. These basis functions are conveniently used
in the band calculations due to the KKR method. We are also trying to make the band
calculation program due to its method, and now are arriving at a step that the band
energies in a good agreement with the values so far calculated can be obtained for some known

muffin-tin potentials.
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1,2,3,4,5) 8501, TNIIEHRTOFREIFFIES
BOBEBIELL BFhEEORWI EA2FEELT
B, EREIUBKWEHROEE T, REES
WKL BHAEZ ZBHITIT > TEHEThIE LV,
ZDOREREB O NI AHFEMBEKOBEGE DY %
ER4ITTRT,

5.2 KKRARRZEZM &

ZZ TR KKR AR (3.6) 2HEETEICL-T
R FEEEHRAT 5, BERNLHHIE, BAETT
ANVF—% Ay V2 llHE L TEPHETKKR A2
ROLA (KKR T5IX) 25 L, FEHKET
BIGET AT L ThH B, Lo L KKRITFIRIIZ
BREANIBOSD, TOHETHEMICHETSE
BREABB-TLE S, £EL, W obDERESA
DIFFTidbOM»->TVW3, ZNIZEHHEBEFO L X VF—
Thh, TITREBEERISRET 5, BOIIXRT
YV R NVIRELTEY, FFELTARTVLI LR
bhouh, zhid GNROE2FOHEM0
Rz xv¥—, ¥Hbb

j;(K«I:rM) — L(ru ) /Ck)jl(likru) =0 (5.12)

EfElT I ANVF-TH B, TORKH, S MT B
HLEOWHBLOEFPEHETFOZHEF LT -
REBICRHTEIENbh 3, WVThDEASGH
HETBEATY 5 SHSEBKEV, KKR TR A
HEHTBIRVF—FZIN5 200513,
Doz emrs, BrxRIEBOKBEIELRD X
1T (1), OF, o 2B ERE» &
AIRORFRESEZHEL, RELTBL, OBonk
READOEEREE 2BETEARD» SBRN T 5,

KHEEEHRILCERLSS

MEfE] oREsIEMFEIITE GADXOFHERE
PEDoRES2RKLBEINEE SV, @SN
RIS EBEOEETEHER (ACR) ThH3, T
% AE TEBERICXU Y, KKRTHIXOFSHK
Eﬁ_é Ay Va lZFEﬁ%ﬁj—o %@EF&ﬁﬂ§EOﬁ>a s
5, ThEHEFRBE LT ZHELZERL, LHEXQ
BEZE 2,

A ® singular point
ACR = Actual computational range in KKR determinant
AE = Energy mesh interval

¢ = Exclusive range from computation

E;, = Energy eigenvalue

\/E) EJ\/E‘a(dropped)
1 1 -7F i i i i >

—\——ttj® Ex

det AKKR

el
. ACR \ ACR ACR

g Y]
p%

!
— Yy ______

total computational range

K1 KKRTFIXDE oS E2R I #F, LHEHEHREE
MoRRARE : ROV TEORERTHEHE
#8i (ACR) Z{ENh(E, ZOWNEBMTREICTRI
¥-BEREEZHETE S,

6. HEERLZOFHE

KHARTERLHE T 0 7 5 A0 ERR L,
Moruzzi, Janak, Williams ic & 25 EZER [13]
EROBBLIUROGICEED L, RFVvyeid
Moruzzi & D XEk [13] -T2 D% -
7eDT, o EFEUERSHB TN STV, E
Biz, K70 s 5 4 & Moruzzi > DERIZIEEIC
K—HLTHBY, F7ul5L0RYEEERTS
T EMTE B,

%5 LiOXNMHEICHIFE/NNY FIRIVE—DLHE,
IRIF—-DEEE Muffin-tin €0,
NY Rz xVFE— [Ry]
HEF 07 5 4 Moruzzi 5

r r, 1 0.052 0.052

N N 1 0.329 0.329
N, 1 0.563 —

P P, 3 0.564 -
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=AM cBH E
R6 Fe DXMEILHFB/X\Y FTRIVF—DLHE, SEXHE
IRIVF—DFESIE Muffin-tin €0,
Ny Kz ixF¥— [Ryl [1] O.Eriksson, B.Johansson, R.C. Albers,

WA BRI R

RKfES v/ 5 & Moruzzi 5

I, 1 0.185 0.186
r I 3 0.699 0.699
T 2 0.825 0.826
0 H, 2 0.463 0.463
Hs 3 0.915 0.916
N, 1 0.460 0.460
N; 1 0.598 0.598
N N, 1 0.828 0.828
N, 1 0.847 0.848
N 1 0.877 0.878
N, 1 0.941 -
p P, 3 0.605 0.605
P, 2 0.851 0.851

7. FEHESROBE

AHETEHE 1ic, BLEIBIRSKEVWEEZ
SNBEEDEFIELTUXX=S, Se, Te) %
Bo FFcHELHKRL, 20EEM®EIERHL 1,
Z L CTHESBHIRER A DICHET 2 HH*EE L
TKKR 2B IS T2 ORMAEFA L2, FE 21,
KKR ET/N Y FETEAITHBORETE Lo 77
=y 7 &AL, FFic, UAHMBEHOERICK
BREROAFEFER L 12, B 31T, EBICKKR &
WEBNYFHETe 75 0 2R1EL, BHMOER
LHE LT, ZORER, BfELIc7 0/ 5 43R
ThHBEVHIETAFETHERL T,

RE->TROBEIZA v — v s vick 2 EHCHEE
ERRF VY v VEBRTEV—F v A2FEET B
EThB, UENBHRE NV FITREICEET S E
EHEHEIC D W TR EFRIFTH 3,
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