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The exchange-correlation potentials appearing in Kohn-Sham equation, which is a funda-
mental one in the density functional theory, are derived using the exchange-correlation
energies for LSDA and GGA. In the derivations, the spin polarization is also taken into
account. Particulary, the explicit functional forms of the potentials are given for the
exchange-correlation energies due to Vosko-Wilk-Nusair (VWN) and Perdew-Wang (PW) in
LSDA and due to Perdew-Burke-Ernzerhoh (PBE) in GGA. These potentials can be used for

the numerical calculations in the atomic structure and the band structure calculations.
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Gunnarsson-Lundqvist (GL)®, Moruzzi-Janak-
Wiliams (MJW)?, Vosko-Wilk-Nusair (VWN)®,
Perdew-Wang (PW)? %2k > TWAWHLED
LOYRBBIN TS, INLIZRAY Y BEER
. (local spin density approximation : LSDA) iz
$2L0TH 3, Z ol EELERRE (general-
ized gradient approximation: GGA) 2L %34
LESEINTWT, ZnfEKI Becke'?, Perdew-
Wang (PW91)!V, Perdew-Burke-Ernzerhof
(PBE)? 2k 530 ThHb, 2 ZTHIF1- LSDA B
JUGGA BT VTN b AL > FHRITK
HFLTWw3,

Tl EiziFyongr s, VWN, PW,
PBE ic &k a5 - fHEA A L X — % W) LT, 24
LOTHMERT > o VOEHRIZOWTHENS,
BEABEEERICBIT 2EAFERXTH % Kohn-
Sham FRERPOPICERICBN S D3 3H - HHEE
KTV e NTHY), INEEHLTEZERE

* KHEEEEE
RHE B EMRACREIST

BEHEL DEANHEICBWTEBHTEETH
3. BH, GL, MJW ic2W T3, At S RIcKE
T 5 - IR T > e VOERIBBIC L INT
‘/‘6“)0
FAEZREY EHOBT L THEAEY 2/OE
%mﬁ?’ﬁfﬁ’&%n%nm (r) & P (Nt &
2358, THRIANLF—LHBEZANLX—IIN
LOWBEETH ) FNFN Ex[pr,p.], Eclpt,p.]
DRRICEKITE D, ZZTREHENLDICETEE
P (r)IZEREBICERNETHDET S, 2F D, po
(N7 ZHOBETH D p.(r) = p.(r) Th 5,
ZZTC cldAEromErERLo=1¢ o=
Thb, UTTIIEEDN 2D p.(r) 13518 r 2 HBE
LTps TETZEICT S, ZOERMNBRDREIZ LD
A NKRET BB ET > Vi(r) &L HHE
RFv e VE(r) L r 2Z230BHELY), 2ns
FE<mbnTwa k)i Exlprnpi] & Eclps,
Pl D p, BT ANBEEMT EHNTRN L S I
EzunaY,

Ve (r) =£E%&]— (1.1a)
Ve (r) = SEclpnpi] (1.1b)

s
LEBEFEEP LALCHB c 3ARTEHEZ LN 5,



—118—

mHE E-7

L&

p=ptp, ¢= (1.2)
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20 CEEHWMZILDERAT S, Ex[20.] 12D
WTHRIBETH 2, 2N LD Exlpr,plizkon k5
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- _Pe ____p.
5= Zkip, ~ 2(67°) Ppi” (4.6b)

Thbd, SAEIND p, IS T BMEMEFEE 213
FTL72DIE Fx(Ss) 5 So ICDWTEBEE 72D 5 Th
5,

Q5 FHMELTKBEET > ¥ LEHET S,
ge=p.(r)ef(p.) Fx(s,) £B< & (4.2), (4.5) 55
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CHELWOTINLLETHHEBEKRT >y L3
LSDA 2B b nic—3 L, ZdBhic3.2Tdk
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Eb:, d/) = dp1+dp;, d[) = dp1+dP1 B
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