Returning to the photo-emission stu
dies we note that we are able to deter
mine the surface electronic structure ex
perimentally, and from intensity measu
rements we can establish symmetries
and the orbital character of the states.
These results must be compared with
calculated surface energy bonds to
check models. Such calculations are dif
ficult and expensive for large surface
unit cells and have so far for GaAs (001)
been restricted to the non-existing, but
calculable 2 x 1 reconstruction. There is,
however, a good qualitative agreement
between the measurements for the 2 x 4
reconstruction and the calculated sur
face bonds for the 2 x1 dimer model il
lustrated in Fig. 7c. The dimer bond is
found to have approximately the same
binding energies (-3.5 eV ≤ Ei ≤ -3.0
eV) and kII-values by both calculations
and measurements, while states which
are associated with broken bonds and
bonds to Ga-atoms in the second layer,
are found both theoretically and experi
mentally in the energy range - 2.5eV ≤
Ei ≤ 0 eV.
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combination of a UHV-based thin film
growth technique (MBE) with ARPES
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