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From two models proposed for thin film CaF,/Si(111) structure basing on experimental
results, the energetically favorable one has been chosen using atom-atom potential calcul a-
tions. Basing on the calculated mean silicon atom-fluorine ion interaction energy for
particle normal vibrations at 473 K and 673 K, the energy gain due to A - B structure
transition accompanying the substrate temperature elevation has been demonstrated. The
A - B film structure transition is concluded to be caused by increasing amplitudes of
particle vibrations due to temperature increase.

W3 ABYyX IpenIoKeHHBIX 9KCIEPUMEHTAJbHBIM METOJOM KCCJEJOBAHUS MOJEJed CTPYKTY-
PBl IePeXONHOH 30HBI IIEHKM M IOJJIOXKM B TOHKHX meHkax CaF,/Si(111) sriGpana
HamnboJjiee PHEPreTUYECKHU BBIMOJHAS B PAMKaX METOJa aTOM-aTOMHBIX MoTeHImaiaoB. Ha oc-
HOBAQHUM DPACCUMTAHHON CpeIHEN 9SHEePruu B3aWMOIEHCTBUA MEXKIY aTOMaMM KPEMHHUS U
noHammu (Qpropa mpu KoJsebammax dactul aasa 473 K m 673 K mokasaHa sHepreTuyeckKas
BBITOJHOCTD II€PEX0/a IJIEHKU CTPYKTYPHI A B B Ipu MOBBHIMIEHUM TEMIIEPATYPHI IMOAJIOMKKH.
ChesaH BBIBOJ O TOM, YTO IPUYMHOM Iepexofa IJIEHKU CTPYKTYpbl A B B sBiIsieTcs yBeiu-
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yeHue aMILJIUTYy[ KoJiebaHuit YacCcTuly C IIOBBIIIIEHNMEM TeMIlepaTypBhbl.

The epitaxial CaF, films on silicon sur-
faces are integral parts of many semicon -
ductor devices, such as IR ones [1-5] and
field transistors [6]. At present, it is just
the (111) silicon surface that is recognized
universally as the best substrate for grow-
ing nanostructures of that kind [1].

The CaF,/Si(111) interface structure was
studied using several experimental tech -
niques. Two orientations of CaF, film being
grown on Si(111) surface have been found
to be possible [1], namely, the A one where
the film has the same crystallographic ori-
entation as the substrate and the B struc-
ture where the film is turned at 180° about
the (111) axis, similar to the twinning in
the crystals [1], see Fig.1l. These two film
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types can coexist in samples as block struc-
tures in various ratios, depending on the
growth conditions. In such cases, films
grown under different conditions differ in
the crystal structure perfection. In spite of
that it is just the substrate perfection that
is the decisive factor, the block film struc-
ture deteriorates its quality and thus the
semiconductor device performance. Also, it
was found in experiment that the A type
films of less than 8 monolayers thickness
transit into B ones as the substrate tem-
perature increases [7].

The reasons for that transition as well as
its mechanisms remain still unclear. The
purpose of this work is to elucidate the
causes of the A - B structure transition in
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