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Variacios megkédzelités

Hy = Ey
Tekintsik
< pHp >= /¢*H¢dv

Minimum «* szerint a [ ¢*¢dV = 1 mellékfeltétellel
Lagrangian multiplikator hozzaadasaval

E:/w*Hdde—E (/w*de—1)

Sok elektron rendszerre
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Hartree kézelités

V(R 2, ) = i (F)a(2) .
k ortogonalisak

[ i @upav =5

A funkcional

£ o= [ B Ve .

N e [ 12 Ze
- ;/(w,- (7) <—2mv?—Z| -m)””(r’))

w33 [ [ (s @ = umu@aey)

i#]

- X ([ vi@wmav-s)
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Hartree kézelités

oL
o

1 részecske Schrodinger egyenlet

—;—vzw, 1)+ VE(P) = ei(P)

ahol

Va:Vion 7)+Ve7)
on(F) = —2€°
Vion(F) Z| _R‘

n(r
——e/ ()
|r—r’

ahol n(F) az 1 részecske elektron siir{iség

() = 3 w7 ()
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Pauli kizarasi elv - Slater determinans

WP,y Tay . Ty IN) = —(Fry e Ty oo Tay .o TN)
wvi(R), o), ... Yn(R)
1 ¢1(?2)7 ¢2(?2)7 s ¢N(F2)

YR, IN) = VN
Vi), d2(n), - Un(Tw)

Behelyettesitve, Hartee-Fock kotelités

h2 (P )i(7) ,
—ﬁvzw;m + Vion(Ni(P) + Vewi(F) = > 60,0, / f%(—)dv = i)
J

Exchange tag
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Masodkvantalas

’1/191 (a): wpz(ﬁ), pr(ﬂ)
1 ¢P1 (?é)v ¢'p2(;:2)7 d)N(FZ)

P(F, ... In) = NI
Ypy (Pn), Yo (), oo Yy (Tv)

aholpy <po <...<ppn

Az allapot megadhaté ®(nq, no, ..., t) (Fock states)
elektronokra nj =0o0rn; =1
1 elektron operatorra f(7;)
<o O JEE) 0 T >= (1) 2R
ahol

/
S k="
n=k
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Masodkvantalas

> = (=DZEWENA ) ngna. . (1=n).. >
np> = (=020 e (1= >

ahol (k1) = >0, o
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Masodkvantalas

> = (=DZEWENA ) ngna. . (1=n).. >
np> = (=020 e (1= >

ahol (k1) = >0, o

Ypi(H1), py (7)), Ypo(F1), oo py(h)
’[ppi(F2)y ¢'P1 (é)? ¢p2(?é)7 wN(FZ)
crim,mp,...np...>—
d}p,‘(FN)v ¢p1 (FN)7 wpz(FN)’ cee d)PN(FN)
Yo (Tnit)s Yoy (Tngt)s Up(Pvg)s - Wy (Tngd)
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Masodkvantalas

ahol (k1) = >0, o

&N, no, ... >— (—1)K

Istvan Groma, ELTE

> = (=NECENA ) e (1= ).

> o= (=0ECTE ) (=) >
wp1(F1), 1/’p2(ﬁ)7 wpi(_%)’
¢P1(?2)7 T/Jpz(?é): ¢pi(F2)7

Yoy (T Yo (Tn), o (M),

Yoy (Mvs1)s Yoo (Pg1), oo U (Tnga)s
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Tl)pN(71)
¥n(P2)

d)PN (FN)

Yoy (TN1)
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Masodkvantalas

Ad6
T
CICJ' + Cj Ci = 5'/
és
GG+ g8 =0 & +&E =0

Bevezetjik a

R = Zi/)f((F)&i
O o= g
A Hamilton operator
H=T+V+U

T3 [ v @vi@e

V= [vdi@inav

U:%/i L ()b @) () ava”

lr—r]
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Kohn, Hohenberg (1964)

sliriség
n(r) = /wo(r,...,rN)zp(’,*(r,...,rN)drg.,.drN
Masodkvantalt alak
n(F) = (&, " (A (1)e)
nyilvan
n(v)

Kohn, Hohenberg
n<v

kolcsondsen egyértelm(!
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