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a.u. EXxpression Sl unit
Mass of electron 1 m 9.109384 X 103 kg
Elementary charge 1 e 1.602177 X100 C
Reduced Plank’ s i E—h/ 2 1054572 X104 J » s
constant
Length 1 a, = 4ne,h” [ (me?) 5.291772X 10 m
Energy 1 E, =me" / (4ze,h)? 4.359745X 1018 J
ﬂgzgﬂ;c L 1 hl(eal) 2.350518 X 105 T
Velocity 1 ac = (e* / (4zeshc) |c 2.187691X 105 m » s
Coulomb force 1 k, =1/ 4z, 8.987552X10%kg * m3 ¢ 52
constant C?
agnetle cipole 1 |eh/m=2en/(2m)=2u) 185480202X 10?4 ] T




% B3R 5R (DFT) & (&

@ 2IINF—RIEEDAREARYE L TRBATETH S,

Hohenberg-Kohn o F32

E[p]=[dr*p(rve (N +T [p]+ I [p]+E,[ ]

@ EFHFNZARMBREIH|MEEAIALF—ICEDHS
2rT. 2EEE RN ITE. — KB L TER

tT=E 3, Kohn-Sham Ansatz ({REt)
et = o = -2V
Ks¢i _5i¢i HKS:_EV T Vst

)=
op(r)

Veff (r) — Vext (r) + VHartree (r) +



KENSFICBE T 264

Hid=>0 78 b> =20 BFH 5L RbE
MERFTH S,

KEDFOEESAH=LEEY 7ILEREAV
TR T 5,

et 7IEBNEH
O KEDFNOOFTEHE



Virial €32 #I

MEDEF EMEDIRFZTHERENS R ZEARMDOTTEZ 5,

H=T+U "
. 1 Mo 7 7 - 1
U: n n
;rl_rj +r§' R, -R, ;‘rl_Rn"

THEBRREDEESEAENDRTr—) > T%EZ 3,
rL=s"(sr)=s"(T)
o LIJS :S3N/2\P(—1’T2’.“,?N)
R,=s"(sR,)=5"(R,)
RADIRNFX—IRT=) T BsEEATERETELT S,
E(s)=sT(s)+s U(s)

Per-Olov Loewdin, J. Mol. Spect. 3, 46 (1959).
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K& (Hartree)
H, -1. 1658
H (JER E > o1R) -0. 45781
H (RE>S1R) -0. 49914
Spin polarization energy 0.04133
MREIRILF— =2 H - K
= 2X (-0.49914) - (-1.16581)
= 0.1675 (Hartree)
= 4,56 (eV)
EER{E 4.75 (eV)
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AE =-2.28163-(-1.98139) =-0.30024 (Hartree) = -8.170 (eV)
AV -4.56 (eV)
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Per-0lov Loewdin, J. Mol. Spect. 3, 46 (1959). DIEI

! Dr. George Hall has kindly pointed out to me that this theorem strongly contradicts
the so-called Hellman picture of molecular and solid-state binding (10}. According to this
picture, which is based on the idea that the fulfilment of the uncertainty principle plays
a dominating rdéle, the main cause of binding is the reduclion of the kinetic energy and the

better use of the attractive potential which appears when each electron of the atoms in-
volved has the opportunity of spreading out into adjacent atoms, as these approach——
unless such a spreading is limited by Pauli’s exclusion principle, as in saturated atoms.
Unfortunately, this simple and striking picture does not seem to be in agreement with the
virial theorem.
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Table 1 Cohesive energies From Klttel,s tCXt bOOk

Energy required to form separated neutral atoms in their ground electronic 0 F
state from the solid at 0 K at 1 atm. The data were supplied by Prof. Leo 251
Brewer in units kcal per mole, revised to May 4, 1977, after LBL report s f- o 425 o 810
1 3720 Rev 8 o e = 3 wﬂa,&ﬁ ' E
WL 60.03 | 19.37

6 f122
28.18

158I 1 St LIRS 3

890 1803 {817 Js94 |584 {381 Josr | 188 }203
5.2 . . . 434 | 46.78
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A.R. Williams et al., Theory of Alloy Formation (AIME, 1979).
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