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A brief review of CAICISS has been presented as well as its

advantages in studies of semiconductor surfaces and interfaces.

The results that we have gained from SABRE simulation are

graphically presented as an incident angular spectrum. The

plausible interpretation for the large anomalous peak at 60° is

given.

1.INTRODUCTION

Since its first announcement [1], CAICISS (Coaxial Impact-

Collision Ion Scattering Spectrometry) has appeared to be

powerful and promisible tool for quantitative study of atomic

geometry of semiconductor surfaces and related systems.

In reality CAICISS is just a modification of ICISS (Impact-

Collision Ion Scattering Spectrometry) [2] , [3] , [4] which is again

a subset of ISS (Ion Scattering Spectrometry) [5],[6].

Technically a pulsed-beam low energy ion source and a time-of-

flight ion energy analyser are placed coaxially so as to take the

experimental scattering angle at 180° [7].

The advantages of CAICISS [8],[9],[10],[11],[12] can be

summarised as follows:

l.It can be performed during film deposition (In Situ

monitoring) with negligible damage or to be applied in dynamical,

time resolved, surface studies. In both cases it gives real space

picture opposite to the diffraction methods (RHEED etc.) which

give Fourier transform or reciprocal space picture

2.Analysis of spectra is relatively simplified because the

influence of the multiple scattering and charge exchange

processes is mostly prevented by the particular experimental

geometry. Both processes are usually considered as drawbacks in

ISS [13], although some authors underline the different point of

view [14]
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3.Using the Time-of-Flight detection technique we can choose to

selectively detect only ions or both ions and neutrals scattered

from the surface.

4.By proper choice of a type of projectile (noble gases, alkaline

metals) we are able control (up to certain limit) the diameter

of the shadow-cone and on that way to execute shallow or deeper

sensitive measurements (up to 10 monolayers). From the point of

view of exploitation of the shadowing effect this technique is

more similar to RBS rather than to conventional LEIS.

2.RESULTS

The computer program SABRE has been used to simulate CAICISS

of 2 keV Ne* on the bulk-terminated As-stabilised surface of

(100) GaAs. 4 million trajectories were run, uniformly

distributed over the surface unit cell. Thermal vibrations and

electronic energy loss have been excluded to enable faster

computation and to obtain the model-spectrum which includes only

geometrical effects. These also may be related to the initial

temperature conditions prior to growth.

The spectrum shown, Fig.l, is for particles incident along

[Oil] crystallographic direction. Trajectories have been

calculated for angles of incidence to the surface of 5° to 90° in

5° steps. On the other side we have calculated the shadow cones

using Oen's model and determine the critical angles by precise

delineation. The purpose of this was to compare the results with

those from simulation.

The peak at 19° is due to the Ne ions being focussed onto

the As surface atoms and then being backscattered. A similar

smaller peaks occurs at 70° degree due to focussing onto second

layer Ga. A large peak at 60° is, as yet, unexplained but may be

due to a double focussing sequence onto subsurface atoms.

3.CONCLUSION

The basic features of CAICISS have been presented.

Simulation using fast computer code - SABRE has revealed an

angle-resolved spectrum with several well defined peaks. Some of
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them are in good accordance with the prediction of the

qualitative theory.For large anomalous peak the interpretation

is proposed.
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