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ge effects: the local field factor
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e Fermi field operators
e external field

e Coulomb potential




210 nm

interaction with ripplons
eclectron densities limited due to
instability of liquid surface

eno current by zero gate voltage

eapply positive gate voltage

eholes in p-type substrate pushed away,
electrons attracted

eclectrons move in channel below the
gate, the inversion layer

emost widely used in industry
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Substrate

enormal phase in overdoped regime
ecurrent running through two-
dimensional CuO-planes




VE @ potential felt by a test charge
q.w in the presence of the medium

N, ® induced density in the medium

V(C]) ® Coulomb potential
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the TDHF-equation

_1e Qlaw)
) S law)Qy(aw)







lo(k,v)/dks’

2.5 - :
— Im{l5(k,v)}4ky
2.0 - —— Re{lglkv)}dky’

g e |m{Qo(k,V)"'rs}
----- Re{Qotk:V)lrs}

“~

border of the Landau continuum

*
W

1
3



~,

border of the Landau continuum

N
v

1
3

............

— TDHF approach [
perturbative approach N
4.0 rEl =3 v
—r=2 —- =5 (W
\i
-1'5 | 1 - | 1
0.0 0.5 1.0 1.5 2.0
Vv

Imaginary part of G(k,n )




~,

border of the Landau continuum

N
v

1
3

-
......
......
gra i,

o —— —
e s ———,
—_—

— TDHF approach
perturbative approach

i

..... - — L]

1.0 - r.=1 r=3 2
il s E !

‘1 -5 T T : 1
0.0 0.5 1.0 1.5 2.0

A%

Real part of G(k,n )




rr T rorerr e T T e ot

— G(k,0)
—— Asymptote k>0
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Measured local field factor

static G(K,0) for Al in 3D
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— THDF approach
—— RPA approach
.. Asymptote k>0

— TDHF approach
—— RPA approach
perturbative approach
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Plasmon dispersion Wpl (k)
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—— TDHF approach
—— RPA approach
----- perturbative approach
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Absolute IXS-measurements made

on Al for q=kF and = 1'5kF
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Conclusions

enew expression for the dynamic local field factor G(k,n) of a 2DEG via a
variational solution of the TDHF-equation for the density matrix
e G(k,n):
etakes into account full wave vector and frequency dependence
ehas a pronounced frequency dependence

edensity independent when expressed in Fermi units
euseful input for DFT

einternal consistency requirements are fulfilled by the current approach;
approach extents the perturbative approach of Czachor et al.
einclusion of dynamical exchange effects shown to have a pronounced

effect on the dielectric function and the structure factor

eno experiments available yet for the two-dimensional system






