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Summary

We have carried out a new systematic study of the quasi-particle effective
mass, Renormalization constant, Lande' g factor and the spin
susceptibility in a quasi-two dimensional electron liquid.

Our work is based on a recent extensive analysis of the electron self-
energy and includes charge- and spin-density fluctuations beyond the
“Random Phase Approximation” (RPA) through the use of static charge-
charge and spin-spin many-body local-field factors (GE=E& G-)
incorporating the quantum well thickness. These are very well know
be very important in quantitative calculations of properties of the
electron liquid at strong-coupling (Q2D systems with large rs v
where the experiments are done nowadays).

We find that the effective mass is substantially enhan
fluctuations.

We will also discuss the relative merits of on-
particular the divergence of the effective
O1), as found using the on-shell formula
scheme.

Finally we find the Lande' g fac
in good agreement with the



v' Lots of recent experimental works on Q2D electron liquids related
to the issue of the apparent metal-insulator transition.

v’ State-of-the-art Monte Carlo calculations (Moroni and Senat
have not addressed the interplay between effective mas
modified Landé g-factor but have just provided us wit

Motivations

susceptibility enhancement in strictly 2D EG
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The quasi-2D electron liquid (jellium)

3 parameters @
zero magnetic field
and
spin-orbit coupling



Some of the recent experimental
results in Silicon MOSFET's
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Some of the recent experimental results in
GaAs and AlAs heterostructures
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Microscopic calculation
of the QP effective mass

PART I: effective mass from self-ene

(Other work: R. Asgari et al., In preparation (2

(R. Asgari et al.,, PRB 71, 045323 (2
(R. Asgari et al., Solid State Commun.

Ng & Singwi, PRB 34, 7738 and 7743 (198
Yarlagadda & Giuliani, SSC 69, 67
Yarlagadda & Giuliani, PRB

Yarlagadda & Giuliani



Self-energy
SGG'(P')

Vit (4, Q) = vq + {vg[l — G(a)]}*xe(a, Q) + [vqG-(a))*xs(q, )
Viit(a, @) = 2[vaG-(a)]*xs(a, Q) -




Minimal (boring) details
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Bosonic-like Schrddinger equations for the spin-resolved pair functions
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This choice for the Kohn-Sham potential satisfies all the list of know sum-rules

Kallio and Piilo, PRL 77, 4237 (1996)
Sebavoud:; R.Asgari, M. Polini and M. Tosi, PRB 68,155112 (2003)



Paramagnetic and fully spin-polarized results in 2D EG
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Effective mass from QP excitation energy

Dyson equation for the QP excitation energy
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On-shell approximation (OSA):
weak-coupling theory
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Numerical results: Theory vs Experimental
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Microscopic calculation of the QP spin- susceptibility
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Numerical results: lande' g-factor vs Experimental
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Numerical results: Spin Susceptibility vs Experimenta
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Low-T specific heat of an electron liquid

Quasiparticle-quasiparticle interactions do not enter
the low-temperature specific heat




