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The interaction is intrinsically local (nuclear or atomic)
— elastic Rutherford scattering (RBS)
— nuclear reactions (NRA)
— electronic excitations (PIXE)

The detected signal is Z (& sometimes M) selective

— a single sublattice can be selectively studied

The signal can be often resolved in depth

— different layers can be distinguished

The De Broglie wavelength is much smaller than the lattice

constants

— diffraction effects can be disregarded: lattice description in the
direct space

— even isolated atoms can be located in the lattice
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RBS-NRA-PIXE INEN

channeling apparatus

Chamber for channeling experiments at
AN-2000 - Laboratori Nazionali di Legnaro

Si detector
reaction products

— — p,d,He beam

Goniometric
sample holder
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The goniometer for RBS & NRA _z\zd

channeling studies et

0, axis

Ang. resolution 0.01° (=0.2 mrad)
Minimum pressure =107 mbar
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Crystal planes mapping around an axis
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<001> aligned spectra for
2 MeV “He ions on Si
implanted at LN
temperature and then
annealed for increasing
times at 550 °C.

Csepregi, Mayer, Sigmon Appl.Phys.Lett.
Channeling 2010
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BACKSCATTERING YIELD (counts)

Ni
BACKSCATTERED ENERGY (MeV)

Random and <111> spectra from a NiSi,
epitaxial layer on a Si (111) substrate

Chu, Poate, Feldman and Doherty Appl.Phys.Lett 36, 544, 1980
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Single layer InxGa,_,As/GaAs strained structure
TEM images

(001) plan view bright-field zone axis TEM micrographs of two
InxGa1-xAs/GaAs layers showing the different MD densities along
the two <110>-type directions: (a) sample 2, x=0.105, =68 nm;
(b) sample 3, x=0.080, =200 nm. It is worth noting that the
dislocations tend to align in bands even at low density.

Mazzer, Drigo, Romanato, Salviati and Lazzarini PRB 56, 6895,1997
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Dechanneling by dislocations (o

Single layer InxGa, ,As/GaAs strained structure
(110) and (1-10) planar channeling
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1.4-MeV He RBS spectra of sample 3 and of a GaAs substrate as a reference.
The arrows indicate the surface scattering energies from different elements and
the position of the interface (intf). Spectra a, b, and c refer to sample 3 and
correspond in that order to random, (110), and (1-10) incidence; spectrum d
GaAs (110) planar channeling.
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Catastrophic dechanneling in
strained layers
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Influence of the lattice on
the ion flux
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Characterization of crystals for
relativistic channeling
experiments
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Fe atom location in LiNDb
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o Conclusions

 MeV energy ions channeling is a well assessed
methodology for investigating lattice structures

|t has been, and still it is, one of the most useful tools
In the microelectronic and optoelectronic materials
R&D

* |t can provide complementary information with other
more traditional crystallographic tools (i.e. X-ray
diffraction)

It can be a key tool for the development of crystal for
new exotic applications
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Thank you
and
“Long live channeling”
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