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The electron backscattering coefficient (BSC) is the
fraction of primary beam electronswhich emergefrom the
sample’s top surface after a series of elastic and inelastic
collisionswith the specimen’satoms. The el astic reflection
coefficient (ERC) consists of those electrons that under-
went only elastic scattering. The BSC isimportant when
working with signalsthat depend on the energy lossand de-
position in the specimen, such as x-ray microanalysis and
EBIC (electron beam induced current) in semiconducting
devices. The ERC is used in surface analysis techniques,
such as EPES (elastic-peak €electron spectroscopy).

TheBSC for abulk material isusually given asan inte-
grated value, at times, asfunction of the incident beam en-
ergy. The ERC shows in addition an angular distribution.
Further parameters that affect measured and calculated
values of these parametersarethe beam tilt angle, specimen
composition, surface condition, and the characteristics of
reflected electrons detectors.

Monte Carlo simulation (MCS) of electron trajectories
has become a common method for calculating electron
scattering parameters. Thebasicideain thesimulationisto
calculatetrajectoriesfor alarge number of electrons, using
acombination of physical modelsand fitsto experimental
data that can be derived from the simulations. Aspects of
the simulation process include specimen definition based
on itscomposition and geometry, elastic scattering and in-
elastic scattering considerations, and detector properties. In
many cases, such asin multilayer specimens, this type of
simulation isthe only method available.

The composition of multicomponent specimens can be
dealt in MCS either by assuming some form of averaged
values for the material parameters, or by tabulating scat-
tering parameters for the range of electron energies of in-
terest. Dapor and Miotello! tabul ate theinelastic and elas-
tic cross sectionsfor various oxidesfor beam energies<10
keV. They find that cal culated BSC valueswere closeto ex-
perimental within 5-15% in the above energy range, and
that the values and their beam energy dependencearesim-
ilar to that of acompound material whose average atomic



number is~ 10. Berger and Niedrig? report that the BSC an-
gular distribution and theintegrated BSC from W-Cu were
similar to that of a single component with a mean atomic
value cal culated using aquadratic weighted (using atomic
concentration) average of the atomic numbers.

Detector characteristics effectsin the calculation of BSC
have been studied by Rosenberg et al .2 It isclear from this
work that these play amajor rolein values obtained for the
BSCs, and therefore the wide spread in reported experi-
mental reportsfor thisparameter, asgiveninthetabulations
by Joy,* and the graphical presentation of these by
Napchan® is not surprising.

With increased detection sensitivity and definition, and
the selection of suitable elastic and inelastic scattering, it
might be possible to increase the quality of available
backscattered electron data and perhaps increase the ex-
perimental resolution to afew atomic layersrange, ascal-
culated by Kwei et al.b for reflected electrons from Cu at
400 eV primary beam voltage.
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