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The two-di nensional electron gas (2DEG), realized in sem conductor
heterostructures, exhibits an extrenely rich phenonenol ogy at | ow

densities where electron correlations play a very inportant role.
Theoretically, this regine is outside perturbative approaches and nany

cruci al aspects of this interesting physics still lack a satisfactory
expl anation. Apart fromcorrelations disorder plays a promnent role as
well. Initially, it was thought that the subject was adequately dealt

with in the scaling theory of l|ocalization by Abrahans et al. As is

al ways tenpting, this theory was quickly confirnmed by experinents, also
in Si-MOSFETs, but at the expense of ignoring sone deviations.
Experinments carried out by Kravchenko et al highlighted these

devi ati ons and argued convincingly, at |east for sone researchers, that
it indicated the experinental observation of a netal-insul ator
transition in 2 dinmensions, in clear contrast with the predictions of
Abrahams et al, which claimthat in 2 dinmensions no true netallic state
can exist. Since the orginal observations of Kravchenko et al the
experimental body of know edge has expanded considerably. Mst of it is
based on Si-MOSFETs, in which the electron correlations are, at
reasonabl e densities, particularly strong (due to the effective nass
and the dielectric constant). Sone nore recent work uses GAs/ Al GaAs
heterostructures (Tsui et al, Stoérmer et al, and others) in which

di sorder is less and sufficiently |low carrier densities can be reached.
In devel opi ng theoretical explanations it is evident that the spins of
the electrons play a prom nent role. For high densities the usua
paramagnetic Iimt of the non-interacting 2D gas is expected. Upon
decreasing the density one expects an increase in spin susceptibility.
It has been predicted that one subsequently will observe a quantum
phase transition to a ferromagnetic |liquid phase foll owed by an
antiferromagnetic Wgner crystal. For even | ower densities one m ght
get a ferromagnetic Wgner crystal. (Cf. for exanple Attacalite et al
PRL 88, 256601 (2002) for the case without disorder). Al experinents
to date are based on transport measurenent (including magneto-
transport). A recent summary of the experinents is given by Kravchenko
and Sarachi k cond- mat/0309140.

G ven the crucial inmportance of the spin correlations the recently
publ i shed paper by Prus et al, which introduces a new nmethod to nmeasure
t he thernmodynani ¢ spin magnetization is a very interesting step
forward. The method consists of applying a snmall nodul ation on a
constant parallel magnetic field and detecting the small current (10-15
A) that flows in response to the change in chemcal potential. The
observed signal consists of a dianmagnetic contribution and the ainmed
for spin contribution. They outline a route to isolate the spin-

magneti zati on, which then would allow firm experinental statenents.
Further evaluation is clearly needed. The npbst inportant result is
however the denonstration of a nethod to nmeasure these small val ues of
the magnetization in a very dilute 2 DEG The nmethod is very likely to
stinmul ate a badly needed new experinental approach to the problem



