
RC22415 (99211) 29 April 2002                                           Physical Science

IBM Research Report

Epitaxial Bain Paths and Metastable Phases

Research Division
Almaden - Austin - Beijing - Haifa  - India - T. J. Watson - Tokyo - Zurich

LIMITED DISTRIBUTION NOTICE: This report has been submitted for publication outside of IBM and will probably be copyrighted if accepted for publication. It  has been issued as a Research Report
for early dissemination of its contents.  In view of the transfer of copyright to the outside publisher, its distribution outside of IBM prior to publication should be limited to peer communications and specific requests.
After outside publication, requests should be filled only by reprints or legally obtained copies of the article (e.g. payment of royalties).  Copies may be requested from IBM T. J. Watson Research Center ,  P. O. Box 218,
Yorktown Heights, NY 10598  USA  (email:  reports@us.ibm.com).  Some reports are available on the internet at  http://domino.watson.ibm.com/library/CyberDig.nsf/home        
  













































Figure Captions

Fig. 1 Functions along the EBP defined in Sect. IIA plotted against cEBqa)/a for

vanadium. (a) fEBp(cEBpIa) in mRy/atom: A marks the bee phase, B marks the

thermodynamic phase transition point, C marks the stability limit of the bee

phase, D marks the stability limit of the bet phase, E marks the bet phase, F

marks the thermodynamic transition point coupled to B; (b) vEBp(tiEpIa) in

bohrs; (c) cEBp(cEBp/a) in bohr; (d) ~~~~(&~~/a) in mRy/bohrs. The letters mark the

same points for all the functions.

Fig. 2 (a)The free energy function GEBp(oI) in mRy/atom, which is defined in (12) at

points on the EBP of vanadium as a function of the in-plane isotropic stress at

those points (b) the function U defined in (13) as a function of in-plane stress

along the EBP in bohrs, where U(Q) = dGEBp/doI. The letters correspond to

those in Fig. 1. The vertical dashed lines join the equilibrium states A and E

where (T, =0 and the thermodynamic transition states B and F where GEBp has

equal values.

Fig. 3 (a) /%P(U, for vanadium showing the thermodynamic transition between B and

F by the common-tangent construction (dashed line); (b) oVp(u) showing the

thermodynamic transition by the equal area (Maxwell) construction (dashed line).

ofBp(U, for the epitaxially strained system is analogous to the equation of state

p(V) for the vapor-liquid system.
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