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Electron transport properties in InAlSb/InGaSb

heterostructures

= Metamorphic growth on InP (7% mismatch)
= XPS measurement of band offsets

= Very low electron effective mass (0,023 m,)
deduced from photoluminescence spectra.

Nucleation and Strain relaxation
at GaSb/GaAs(P) interfaces

Interface studies

= High electron mobility exceeding 25000 cm2.V-L.s (6Ea e B
at 300K measured by Hall effect and SdH oscillations. Gasa
Schematics of the GaSb/GaP interface TEM image of Gash/GaP interface
Lo highlighting dislocation formation showing misfit dislocation array
(CIMAP, Caen)
Influence of the Sh/Ga ration on the nucleation step
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Evolution of photoluminescence
energy with InGasb well width

Variations of Hall mobility and sheet
carrier density with InGasSb well width

shannel thickness fnms)

Monolithic integration of InAs based
heterostructures on GaP/Si (coll. with NAsP 11I/V GmbH)
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TEM images showing the low
density of defects threading
from the GaSb/GaP and GaP/Si
interfaces (Marburg University)
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Collaborations
= IEMN Anode, Optolectronics and Photonic THz groups
= Néel Institute (Grenoble), CIMAP (Caen), INL (Lyon), LTM CNRS and LETI (Grenoble)
= Chalmers University (Goteborg), UC Louvain-La-Neuve, Marburg University, NasP;,,, GmbH
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UHV epitaxy of graphene on SiC

= ultra-high vaccuum

= solid C & Si sources
= T<1500°C

= in situ RHEED, gas analysis, flux
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= LEED, Auger

SiC graphitization (SiC, Si face)
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(nano)-device
applications
(with Carbon group)
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Si-flux assisted Molecular Beam Epitaxy (SiC, C face)
= rapid thermal annealing system

Hall effect Raman
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d \ . : l = pressure range: 10 torr — 1 atm.
I 3
(ST g @ = temperature < 1200°C
HW ) ey gy

Si-assisted MBE standard | s; flyx-assisted i
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Graphene/Cu foils
monolayer graphene on
SiC Cface
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= n-type doping ~320 meV
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Graphene/Ni foils

s e .5 3 ’ * multilayer graphene (almost
Y E ’ T & N defect-free)
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LEED graphene = hole mobility after transfer
AREES ~2000 cm?V.s
monolayer bilayer

CVD of graphene on metallic substrates

EBSD

= high quality large area
monolayer graphene on Cu
foil

= transferable on insulating
substrates

Cu sp band image Graphene & —* image

Collaborations

e’ = IEMN Carbon, Physics and NCM groups
; = “l = SOLEIL synchrotron (ANTARES), IPCMS (Strasbourg)
= IHP Frankfurt/Oder
Supports
e = ANR, EU-FET, CNRS, CPER, Région Nord-Pas de Calais

Combining top-down and bottom-up approaches

Development of MBE growth of Sb-based
nanomaterial and heterostructures

Substrate patterning before Si nanowire growth by CVD or I1l-V nanowire growth by MBE

Increasing surface specific area for
Si nanowire-based highly sensitive
sensors for the detection of
chemical and biological species

Gold-seeded InAs nanowire arrays
fabricated by electronic lithography

and MBE on InP(111)B substrate
Gold-free GaAs nanowire arrays direcly

integrated on silicon
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Left : Top-down fabrication of the (111) silicon micro-walls
Right : Large arrays of oriented gold seeded CVD Si
nanowires onto microstructured substrates

Influence of Sh incorporation on:
= the nanowire crystal phase and faceting
= the i of

GaAs/GaAsSb system
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Axial heterostructures with type Il
band line-up integrated on (111) Si

Rheed diagram evolution starting InAsSb/InAs/InAsSb heterostructure

with WZ InAs to ZB InSb (TEM : coll. Lund University)
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Thermodynamics of nanosystems

Au-Ge phase diagrams for nanosystem with r = 5nm along with the macrosystem (bulk) for comparison

The Gibbs energy of the liquid droplet s : G, =G} + G
—+— Solid Macro +—» Liquid Nano G =356l +Gideal 63 x: the mole fraction of component |
1400. !

- G)  Gibbs energy of the pure phase i
G100
£ 1000 TZ}iIngxI ideal Gibbs energy of mixing
i
2 Gonix =% ¥ ¥igXL(xi-5))"  Gibbs excess energy of mixing due to
H iehy non-ideal interactions between the
&

components (Redlich-Kister equation )

£ 28

G ~20,, /¢ surface Gibbs energy of the liquid alloy
3 surface tension of liquid alloy

V, the molar volume of the liquid alloy

Collaborations

= IEMN Physics, Photonic THz and CSAM groups

= IPCMS (Strasbourg)

= Lund University, EPFL (Lausanne), STCU (Ukraine)
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= ANR, CPER, Région Nord-Pas de Calais
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