
Consequences of Shorb fermi surface

for correlation f- " s .

At 1- =D . the Fermi - Dirac distribution

for non- interacting fermions is a step

fn :^¥f÷ .

This singularity in ur

results in power - law correlations ,
both in

space and time .

Equal space . Unequal time correlations :
-

first consider { ctcx.tl ccxeo)> in

the ground state .

← ctck.tl CCK!tzoD✗ ctcx.tl ccxioi = f- kk'
e-
Ilk . ✗ tik? ✗

From equation of motion for free electrons ,

CCK, t) = e-

iEktcCk.t-os-i4ctcx.t1cCx.oi-yIFkictckIcckMseiEkt@iX.cK'- K)



where ctck) = ctck.tw) as usual .

further . since H = EEK ctk Ck has
k

the symmetry Ck→ either where

0k Can depend on K
.
{ ctk Cpi> =D when

KIK !

=) {ctcx.tl ccx.org = f- Fa
< ctkck> eiskt

= f- § npckleiskt-q.gg/ddknpcpyeiEkt
Ef

=¥, , { de NCE) eist
.

The integral

will be dominated by e
= EF due to

Shorb cutoff at E=Ef . Writing E=EftsE,

= t f DCSE) Nceptgggeisfteisstt
Cold

for large t , due to oscillating term
else?

the dominant contribution will come only
from 1 set 1 5 04) i - e. If Sef ¥



Thus. we find that at large t ,

{ ctcx.tl ccx,t=o)> ~ Ncsp) e.
it EF

it

-

Unequal space . equal time
correlations

.

__-

"

Next consider , { etcxl ccx's> . following
similar steps as above , this is proportional to

1- I npcpi ,
eik.cn?--p ,

v k

Due to Nf CRI being a step fn .
the

sum over k→ is restricted to lk→l< kf .

Let's work in d- dimensions
.
with a

spherical fermi surface .
The above Souris

Czaja
fddkeik.CI:p ,1-

Let's choose Cx'- x) to lie along the



direction
"N^1" in d- dimensions

,

where

the spherical coordinates are defined oh ,

N , = r costa ,) , Nz
= r since ,) coscclz) ,

Kz = r sin1917 Sinead cosceez) ,

- -
- - Ra = r since ,) -

- - - sina.ie-1 ) .

The volume element in d- dimensions is

ddv = rd-dsind-i-qlsind-c.pe) . . - since a- a)
dr del , deez - - - dad-1

Due to this choice . the integral becomes,

bffdkkd-T.gg , eik
1×7×71 cosey,)

C [since ,)]
d- 2

(E) d o

where c is a constant that results

from integration over the angular

variables 92 , Qz , - - - Qd- 1-

Again, when 15-7/1 is large compared

to Kri
' In inter - electron distance]

,

the

integral will be dominated by k~~kF .



Due to oscillating factor eiklx-✗
' lassoed

the integral over 4 , will be
dominated

by d%=o i. e. a ,=o.ñ .

Lets first consider contribution from

9 , Io .

One may approximate
since,)~Q ,

iklxx -111-9-1]
I Sdk kd" da , e gad-2

Doing the Gaussian integral over 9 ,

KF

I ftp.kd-leiklB-E/
-

°

[ ik 1k¥ , ]&-Ñ
Since the dominant contribution will

come from Kx kf , we can set kotkf

everywhere except the oscillating term

eiklx-E.cl .
•
Writing K = kftsk , due

to oscillating term - only 18kt I ¥,



will give important contribution .

⇒ The integral becomes .

bpd-leikr-IE-IYFEE.ee#I .
The contribution from 9 ,

nett twill just

be the complex conjugate of the above .

⇒ <ctcxccx) }

= cos ( Kp Ix-☒ I - ¥ (dte))

¥i
.



specialcaseofnesledrerwisurffftsdiscussedabove.fra generic Chon -needed)

Fermi surface , let em Ceos> ~ cosckfrtq)

FAI
-

However
, for the case of a Fermi surface

with a flat portion leg .

nested fermi

surface for square lattice at half
- filling) ,

{ctcrlccoi decays slower if r→ is

perpendicular to the flat portion
of the

rerun. surace : "
riermiswiaee

To see this
,
notice that

later , CEOD~fctkckye-ikidd.br

~ flake dd-1k,, e-
iktr

e-
ikan

~

⇒
since the integral

over

'

Ky can be done separately and

system essentially behaves like a Id system.


