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We appreciate the detailed clarification1 of the UV-
photoemission valence band spectra that we reported for the
ammonia cleaned GaN surface.2 In their comment, Bermu-
dezet al.1 clearly established that the GaN surface prepared
with an ammonia clean exhibits a valence band edge that is
not obscured by the substantial surface state band often de-
tected after other cleaning techniques such as sputter
anneal.2-4 This would appear to be a significant advantage of
the ammonia clean process over other surface preparation
techniques.

An implication of their comment is that the electronic
structure observed at the valence band edge is influenced by

the presence of adsorbed ammonia, but the adsorbates do not
apparently contribute occupied states in the GaN band gap.
In our studies, we have found that the feature labeled with an
asterisk~* ! in the inset of Fig. 4~Ref. 2! is quite sensitive to
the surface preparation process, and these changes could in-
deed be indicative of adsorbed ammonia. Another possibility
is that adsorbed hydrogen is responsible for the absence of
the surface state band at the valence band edge.

The author would like to thank W. MeCouch for several
helpful conversations. This work was supported by the Of-
fice of Naval Research.

1V. M. Bermudez, J. Appl. Phys.93, 3677~2003!, preceding paper.
2P. J. Hartlieb, A. Roskowski, R.F. Davis, W. Platow, and R. J. Nemanich,
J. Appl. Phys.91, 732 ~2002!.

3V. M. Bermudez, J. Appl. Phys.80, 1190~1996!.
4C. I. Wu and A. Kahn, J. Appl. Phys.86, 3209~1999!.

a!Current address: Department of Chemistry, Clemson University, Clemson,
SC 39630; electronic mail: pjhartl@clemson.edu

JOURNAL OF APPLIED PHYSICS VOLUME 93, NUMBER 6 15 MARCH 2003

36790021-8979/2003/93(6)/3679/1/$20.00 © 2003 American Institute of Physics


