. . We gratefully acknowledge supy
9% Cornell University the Simons Fo
lerﬂl'y and member ins

Search or Article-id

arXiv.org > physics > arXiv:1107.4249

Physics > Chemical Physics Download:

. PDF only

Why the traditional concept of local
Current browse cont
hardness does not work physics chem-ph

< prev | next >

Tamas Gal new | recent | 1107

(Submitted on 21 Jul 2011 (v1), last revised 25 Apr 2012 (this version, v6)) Change to browse b

physics
Finding a proper local measure of chemical hardness has been a long-standing aim of density o
functional theory. The traditional approach to defining a local hardness index, by the derivative of the References & Citatic
chemical potential with respect to the electron density subject to the constraint of a fixed external - NASA ADS

potential, has raised several questions, and its chemical applicability has proved to be limited. Here,
we point out that the only actual possibility to obtain a local hardness measure in the traditional
approach emerges if the external potential constraint is dropped; consequently, utilizing the Bl <& % R L L"E
ambiguity of a restricted chemical potential derivative is not an option to gain alternative definitions of S

local hardness. At the same time, however, the arising local hardness concept turns out to be fatally

undermined by its inherent connection with the asymptotic value of the second derivative of the

universal density functional. The only other local hardness concept one may deduce from the

traditional definition is the one that gives a constant value, the global hardness itself, throughout an

electron system in its ground state. Consequently, the traditional approach is in principle incapable of

delivering a local hardness indicator. The parallel case of defining a local version of the chemical

potential itself is also outlined, arriving at a similar conclusion. Namely, the only local chemical

potential concept that can be gained from a definition dE[n}/dn(r)|v is the one that gives a constant,

mu itself, for electron systems in their ground state.

Bookmarkwnat is this?)

Comments: 29 pages, to appear in Theor. Chem. Acc
Subjects: Chemical Physics (physics.chem-ph)
Journal reference: Theor. Chem. Acc. 131, 1223 (2012)
DOI: 10.1007/s00214-012-1223-x

Cite as: arXiv:1107.4249 [physics.chem-ph]

(or arXiv:1107.4249v6 [physics.chem-ph] for this version)

Submission history

From: Tamas Gal [view email]

[vi] Thu, 21 Jul 2011 12:20:57 GMT (88kb)
[v2] Thu, 4 Aug 2011 12:46:31 GMT (119kb)
[v3] Thu, 11 Aug 2011 16:37:03 GMT (173kb)
[v4] Tue, 30 Aug 2011 13:09:21 GMT (195kb)
[v5] Wed, 19 Oct 2011 17:19:20 GMT (184kb)
[v6] Wed, 25 Apr 2012 08:57:35 GMT (227kb)

Which authors of this paper are endorsers?

Link back to: arXiv, form interface, contact.



