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Ackland Replies: In her Comment [1] Gupta refers to the
calculated densities of states from a recent Letter [2] on
delayed hydride cracking. She shows that the published
densities of states are at variance with calculations using __
the LMTO-ASA method. ;

In [2] it was shown that stoichiometrie-ZrH, ex-
hibited a tetragonal distortion away from a hypotheti-
cal cubic fluorite structure for ZrH, and that these two
were nonequivalent tetragonal distortions with> « and
¢ < a which give rise to a bistable crystal structure, the
observed structure being dependent on the local stres:
field.

The densities of states shown in Fig. 3 of [2] are
in error although the original calculations are not. The
energy scale has been reversed and the band structure
misinterpreted on that basis. Revised band structures with _, - '
a corrected energy scale and calculated using a finer Energy (eV)
k-point mesh with linear interpolation are presented inFIG 1. Electronic density of states for cubic zrHsolid
Fig. 1, where 'qualltatlve agreemgnt with the LMT.O'ASA lines) and the two minim)lljm energy tetragonal Zritlots:
structures [1] is observed, in particular, the metallic naturg. — ;. gashesc > a). A previous version of the figure was
of the material and the peak in the density of states at thiadvertently printed backward in Ref. [2]. The zero of energy
Fermi energy of the cubic structure. is taken at the Fermi energy.

Since the hypothetical cubic ZgHstructure is not
the §-ZrH,—, structure observed as precipitates in
a-zirconium, and the embrittling _mechanism i_s indg— Department of Physics and Astronomy
pendent of the nature of the driving force behind this |4 University of Edinburgh
hypothetical phase transition, the other conclusions of the gginpurgh, EH9 332, Scotland, United Kingdom
paper are unaffected.

As is well known, the convergence of energy differ- Received 2 July 1998 [S0031-9007(98)07396-7]
ences withk-point sampling is far more rapid than that PACS numbers: 81.40.Np, 61.50.Ah, 62.20.Dc
of the details of the band structure [3], and the key point
regarding the bistability of the distortion is unaffected. It [1] M. Gupta, preceding Comment, Phys. Rev. L&tt, 3300
is unfortunate that the LMTO-ASA calculations have not (1998).
attempted to address this central point: The mistake in[2] G.J. Ackland, Phys. Rev. Letg0, 2233 (1998).
the original band structure figure has no bearing on the[3] M.C. Payne, M.P. Teter, D.C. Allan, T.A. Arias, and
delayed hydride cracking mechanism. J.D. Johannopoulos, Rev. Mod. Phgd, 1045 (1992).
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