Institute for Materials Research, Tohoku University

o
% I M LA RS B R



DFT+LDA

O(n3)

Cl



DFT

GGA



Energy (eV)

neutral
1

o \./ ]
—@— 2nd deriv. GGA
—&—isomer i

8

10 11 12 13 14 1'5 16
n=15(
GGA B3PWOl

Energy (eV)

L 0 T
E Cr@Sin

B3PWOI

A

Vv

—@—2nd deriv. B3PW91

- neutral —&—isomer i
g8 9 10 11 12 13 14 15 16



—

U=




PANEAN AN
> > >

& — &, ~10eV

(HL) (MO)
W, (1,2) o 15, (1)18,(2) + 15, (2)15-(1) Pro(1,2)oc (Is (D +1sp (D)5, (2) +15:(2))
Is
HL MO
~AE/eV 474" 248 2.88

Is



< =

H+H =>H2

XT+V=0=E=-T=V/2

a T @
- | I AS AT >0
"‘ \V‘ . AV <0
Ly —AV/AT =2
OT+V,=0 2T +V. =0 2AT+AV =0




(eV) HL MO HF DMC
AE 248  -2.88 -3.63 475  -4.75
AT 5.01 422 3.63 4.8(1) U
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Heitler-London theory (LCAO with 1s atomic orbital) fails!
Virial theorem (2T+V=0) should be satisfied!

DMC: kinetic energy increases and potential energy more decreases!







=hartree

DMC E ol V.. V., Vol Vrial ratio
Triplet | -37.8280(7) | 12.545(6) | -88.253(27) | -75.658(27) | 1.99996
Singlet | -37.8107(5) | 12.460(4) | -88.053(18) | -75.622(18) | 1.99997
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E T Ven Ve -V /T
HF -54.399 54.41 -128.34 19.540 2.000
HF -54.263 54.26 -128.00 19.471 2.000
DMC -54.5744(4) 54.58(4) -128.42(5) 19.24(1) 2.000(1)
DMC -54.459(4) 54.49(5) -128.12(5) 19.15(1)  2.000(1)
THF <TDMC, Ve:”: >vD|\/|C, Ve:”: >V DMC

DMC

(S=1/2) (S=3/2) \/(S=1/2) (S=3/2) \ 7(5=1/2) (5=3/2)
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