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Motivation

 Phase transitions in 2D electron-hole systems
with long lifetimes of carriers.

« The possibility of formation and unusual

properties of two-

component 2D Fermi liquid.

 The Iinfluence of doping of SiGe layer on the
many-body effects mentioned above

Samples

« Set of quantum wells (QW) Si/Si,_,Ge,/Si with

Band diagram

Ec

thickness of 5 nm and germanium content x= 2.9-
13.6%.

« MBE grown at 700C, 100 nm buffer and cap layers

« Some samples were 0-doped by boron in the centre
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of SiGe layer

* The properties were controlled by high-resolution X-
ray reflectometry
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Evidence of EHD for various Ge content
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Typical time-resolved IR photoluminescence (PL)
spectra of undoped QW with x=4.5% at 5K. -
EHD reveals itself via wide emission bands with
fixed shape and position.
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L spectra of QW’s with different Ge

content at 10K. One can observe coexistence of EHD, MEC

and FE in the QW’s with x<7%. (Right) Visible PL spectra at
2K demonstrating the reduction of EHD work function with
icreasing Ge content. Eg, —

excitonic band bottom.
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Its binding energy of 6 meV
and life time of ~1300 ns.




