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Since We consider an in dependent - Particle

System
,
the eigen States are given by a Single

de terminan t whichsatisfiestheschrodingereq.o.LT
t Vext ) た = EI を 、

「

r - - CI )

Where
I i = Tt 9,92 -.- -9

、
4_ 1 ・

・ 「 ( 2 )

Insertion g に) to ( り
,

We have

( ー です t Vext ) とu ( r) - Ein Gu ( r) ・ ・ ・・ ( 3)

Not ingfqmgsatisf.es density
b

幽 1 9 m ( r) 12 = ocn . . . . 1 5)

multiply in g (3) by t
,

and summin y Over n
,

We have

Vext ( r) = Ej 訔ドなどがGut Ein 1 9 u 1
2 ]
-.- ( 6)



If Vext is replaced by Very in the KS method
,
②

We Need to find Veff which gives a given A
.

S o
,

We consider the Case
.

Kseq
.

( ー さ が t Veff ) G = En qu -

-.- ( 6 )

A Cr) = 許 1 9 ( r ) 12 . . . .
( 7 )

From CGI
,

We have

TS [Veff
、

= 幽 G [ Ve ft) - flf Veff ( r ) A Cr )

. . . . ( 8)

Ts Can be re written as

Ts [kept
= min [ < El げ that) 1EY - Guess p。
低>→ -.- (9 )

It is important to not ice
that ( 9 ) is

Valid for any Veff
.

So One Can Write as

Tsに
、

P。] = min [く も 1 (たい 1 E >] - Giro
. . .a,位 > →n s

.

0

However
,
We Know that any external potential

で+ v → p
unless

T t Ve ff → A

--7 P 中 で V = Veff t const



So
,
We have ③

min [〈 E 1 (たけほり こ mink El (たけ 使 〉]
イ は > → p。 3 位> →n

= Y En [ D
. . . . ( 1 1)

From ( 10)
.

We See

min [く も 1 ( Ttv ) は >] = I [ v
,
tfdrvp

。征>→別
-.- (12 )

Patti ng ( 1 2 ) into the left - had Side of Equi )
、

We have

Ts [ し
、
P。 ] こ 幽 En [ v] - fdhvp。 -.- ( 1 3 1

- T [ V. 0。 ] E - 越 En [ v] t fdhvp。 . . . . ( 1 3
'

丿

Then We define Y as

Y [ v ] ミ - 幽 En [ v] t Given an . . . . ( 14)

Thus
,

from ( 1 3
'

) and ( 14)
、

We See the

following Variationa I property .

Y [ V] 2 - Ts [ YA ] . . . .
. ( 1 5)



The Equality in Ea ( 15) holds in case of @

Therefore V = Vefft const

" となり
に-.-で

0 r
-.- ( 1 6 )

From ( 14 )
、

We obtain

t -_- もけた治を行い町 + p。 ( い

G Hellman - Feynman theorem

= - per) t A Cry . . . . . . ( 17)

S。 using ( 1 7) One Can Update V

stepbystep.it
= Ve - d ( A - p ) -.-

、 ( 1 8)

The Converse d Veff gives A
,

This Procedure is an inverse

Kohn - Sham method
.


