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How detour to alternative representation
Correlation functions → wavefunction

Some basic properties of the
many body

W
.

F
.

-

Most of physical observables con be described
by

correlation functions .

However W
. F

.
carries much more information and is

very useful in

proving many henie theorems .

It me know the W . F
.

we can calculate any
correlation function .

(snuutulleompeesio.yggghwig.wffgpentn.ee:{'off quantum Hollett )
It me know cell two particle ( and single particle ) correlation functions

we still can nut wite down drone function

How brand is to tabulate the W .
F

. for H electrons ?

3N dimensional function .

Assume each dimension regains000basis functions

then 400 ) ""

complex numbers .

Lets write Iocriz ,
Ez

. Bz ,
. .

.
 F. 2.) = OIC x

, xn . . . x. ) = OI ( X )

Here me mill me Ri ) = X ;
and X = E Xi , Xz

,

.
. . . Xx )

Below we will list basic properties of the multipartite move

function .



⑤ Properties of multi particle 0 for fermions
-

1) Anti symmetry
: Olexa

,
x

, ,
.

. . . ) = - Olcx, K ,
- - -
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2) Obeys  

symmetry of the associate space group

- normally group of H
, if no broken symmetry .

Operator A : If CH
,
AT =D then

Hol = E 01

and Alo = • of
rinnetoneoashy eigenfunctionof

both
,

a is a good quantum
number

3)
Continuity

i wore function and od of their derivatives ( Ex,Exi . '  - )

one continuous at cell points ,
except at points of

coincidence .

These one points where T
,.=rj ( for two electrons )

or Pi-
- Rj ( electron et a nucleons )

.

" ) At points of coincidence ,
the wave function satisfies the

"
Cusp

condition "
.

( Hon . analytic points in space ,
which come

very
slow convergence of most basissets )

We com tix ell points Biru
,

.
.  fr. except it,

and B .

We express
the relevant

part of the Hamiltonian in terms of interns of ri ,
're and me intra

After long calculation ,
one can obtain .

'

it BE ) = (Ept E
,
Er

,

+ Ere t Etz t ( mind 0
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count
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const
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Cusp condition is

e ) 0¥
,

= - ZEO !
,⇒ ,

⇒

Olli
,vi.
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#
E
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lock ,.ir
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we set  Rico  above

b) ¥! = Elo I ⇒ Quinn ,
.  

a

Eir
-El air ,
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Ir Fru
cheat lol =Enact cusp ,

r ru

non - analyte④ very
hand to 0¥

.
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.

Elo

opproeimote with
any

finite basis set
.

Also the two particle response function one affected by

MI
,

xcriird-xcri.rs in

WP

homogeneous system

Xin-ED non - analyte in nm .

Xcg ) ~ IT  ⇒ Xena - the very
slow fell -off

5) If no . Soc and no B field
then 01 can be chooser real

.

Otherwise 01 is complex .

However
, complex Of might have better convergence properties .

So celled
"

twisted boundary
condition "

con make finite system

a better approximation for infinite system .

Yt is also crucial it the

system her finite polarization ( " Modern theory of polarisation
"

is based on the Berry phone )



④
Example : uniform electron goes

with spherical term: surface and 6×6 .

sites

in 2b
.

The first BZ would look life :
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② These is e move  important property
associated with the twisted phase .

Yt con distinguish metals from insulators .

Kohn proposed :o) Gm insulators the energy is independent of the thirst

( because electrons

one
localized )

We can define the
" center of mon

"

L Ram ) which is

well defined,
and

gives polarization of the system .

( Rim > - C Rams C -

b) In metals the energy
increases with the twist

E t - 2b V
"
? O where D is the Prude weight .

and ( Rams is not well defined so that

( Rani ) - Crans = - and the system

hes met velocity .

The center of mess is proportional
to polarization of the system ,

and

is
given by the Berry phase .

It was first denied by

David Vanderbilt in his
" modem theory of polarization .

"
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