
APPENDIX G

TheAbinit Applet

The abinit applet displays results produced by the the abinit density functional theory program
available at the website http://www.abinit.org. The applet comes up showing lattice points of a
face-centered cubic crystal such as the crystals shown in Figs. 8.6(a) and (b). On the lower right-
hand edge of the applet is a menu which enables one to choose a particular semiconductor
with the possibilities being silicon (Si), germanium (Ge), aluminum arsenide (AsAs), and
galium arsenide (GaAs). The menu initially shows Si for a silicon crystal. To perform an abinit
calculation for silicon, one can click on the red arrow in the lower right-hand corner of the
applet. The band structure of silicon shown in Fig. 10.2(a) then appears on the screen.

The abinit applet allows one to perform abinit calculations for the four semiconductors, Si, Ge,
AlAs, and GaAs, and to see how the band structure calculation would be affected if one were to
change the dimensions of the unit cell. Various crystal structures are described in Chapter 8,
where it is shown that the members of the face-centered cubic lattice can be obtained by taking
linear combinations of the primitive vectors
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The three primitive vectors points to the centers of adjoining faces of the unit cell of a face-
centered cubic crystal.

The tabs along the top of the applet enable one to view the crystal structure, the band structure
of the crystal, or the input and output of an abinit calculation. The crystal structure, which first
appears and which can always be reviewed by clicking on the tab in the upper left-hand corner
of the applet, gives a three-dimensional view of the face-centered cubic crystal. The crystal
structure can be rotated by clicking on any part of the crystal and moving the mouse. Once
an abinit calculation has been performed, the band structure of the crystal can be viewed by
clicking on the tab “Band Structure” on the upper edge of the applet. The band structures of
the four semiconductors considered are shown in Fig. 10.2.

A unique feature of the abinit applet is that it enables one to see immediately how changes in
the structure of a crystal affects the corresponding energy band structure. One can notice that
the three primitive vectors for the face-centered cubic crystal are given in the three rows of the
table shown in the upper right-hand corner of the applet. The number (10.26) appearing at the
left of each row determines the scale of the corresponding primitive vector. Changing any one
of the scale factors has the effect of changing the length of the corresponding primitive vector
and changing the associated band structure. For instance, one can double the length of the first
primitive vector by highlighting the upper number 10.26 and replacing this number by 20.52.
Clicking now on the scale factor for any other vector in the table, the new unit cell appears
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with the length of the first primitive vector increased by a factor of two. The band structure for
this new crystal can immediately be obtained by clicking on the arrow on the lower right-hand
corner of the applet.

The full abinit program and tutorials for running abinit can be found at the abinit web site. Our
current applet, which uses a fairly small part of the abinit program, was developed by Simon
Rochester at U.C. Berkeley with advice by John C. Morrison.
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