Diffraction patterns and analysis

Conclusion and perspectives

Summary GIFAD is a powerful surface structure analytical tool providing online characterization of crystalline surface. It's one of most sensitive technique to the topmost layer. The interactions responsible for the scattering of the neutral projectile is similar to the ones repelling the tip of an atomic force microscope (AFM), the Pauli repulsion[3] and the long range attraction [3].

In this respect GIFAD is similar to an AFM with a perfect tip but operating in the reciprocal space because deflection angles are measured. Using helium as projectile and quantum scattering theory, GIFAD has demonstrated spatial accuracy close to a pm on the topology of the electronic density.

Perspective and future work

One important application of GIFAD is monitoring of the growth in MBE environment especially working under high temperature. We are looking for situations where a charge transfer at the surface could be triggered by a temperature variation or a E or B field. GIFAD would then be able to track online the associated change of the valence electron density profile. Reference 

Results and discussion

The Quantum binary collision model(QBCM):

Simplified Model

Laue Ab initio calculation:

2).Detector with high quantum efficiency ~50%, all scattered particles recorded on a ~80mm MCP 3). Nondestructive and no charging effect 4). High spatial accuracy close to pm on the topology of the electronic density 1).High temperature tolerable up to 1000K (LiF)

Advantages:

Spatial resolution: ~pm
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  FIG 3. Quasi polar transform of the raw diffraction image in panel d). Panel b) polar scattering profile. Experimental data are fitted by using Gaussian and log-normal distributions. Panel c) corresponds to the intensity in a narrow horizontal band centered on the specular reflection [3].
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  FIG 5. Rocking curves for Ne atoms scattered along the ⟨110⟩ direction [5]. The intensity of the j th diffracted beam is shown as a function of E ⊥ , the energy of the motion in the (y, z) plane. For the degenerate ± j diffraction orders, the summed intensity is shown. Diffracted intensities were measured during a scan of the projectile energy (blue triangles) or of the incidence angle (red circles). The black line is for theoretical results. The very narrow peaks calculated at low energies reveal the bound state resonances.