This article was downloaded by:[New York University]
[New York University]
On: 16 July 2007
Access Details: [subscription number 769426389]
Publisher: Taylor & Francis
Informa Ltd Registered in England and Wales Registered Number: 1072954
Registered office: Mortimer House, 37-41 Mortimer Street, London W1T 3JH, UK

Molecular Physics
An International Journal in the Field of Chemical

Physics

Publication details, including instructions for authors and subscription information:
http://www.informaworld.com/smpp/title~content=t713395160

e Grand-canonical ensemble Monte Carlo study of dense

henicl 1] liquid Lennard-Jones, soft spheres and water

Online Publication Date: 10 August 1989

To cite this Article: , (1989) 'Grand-canonical ensemble Monte Carlo study of dense
liquid Lennard-Jones, soft spheres and water', Molecular Physics, 67:5, 1207 - 1208
To link to this article: DOI: 10.1080/00268978900101761

URL: http://dx.doi.org/10.1080/00268978900101761

T
s

PLEASE SCROLL DOWN FOR ARTICLE

Full terms and conditions of use: http://www.informaworld.com/terms-and-conditions-of-access.pdf

This article maybe used for research, teaching and private study purposes. Any substantial or systematic reproduction,
re-distribution, re-selling, loan or sub-licensing, systematic supply or distribution in any form to anyone is expressly
forbidden.

The publisher does not give any warranty express or implied or make any representation that the contents will be
complete or accurate or up to date. The accuracy of any instructions, formulae and drug doses should be
independently verified with primary sources. The publisher shall not be liable for any loss, actions, claims, proceedings,
demand or costs or damages whatsoever or howsoever caused arising directly or indirectly in connection with or
arising out of the use of this material.

© Taylor and Francis 2007



http://www.informaworld.com/smpp/title~content=t713395160
http://dx.doi.org/10.1080/00268978900101761
http://www.informaworld.com/terms-and-conditions-of-access.pdf

MOLECULAR PHYSICS, 1989, VoL. 67, No. 3, 1207-1208

Grand-canonical ensemble Monte Carlo study of dense liquid
Lennard-Jones, soft spheres and water

by MIHALY MEZEI

Department of Chemistry and Center for Study in Gene Structure and Function,
Hunter College and the Graduate Center of the CUNY,
New York, N.Y. 10021, U.S.A.

(Molecular Physics, 1987, 61, 565)

The correction to the calculated excess free energy of the SPC water [1, 2]
prompted a search for the source of the large error in the calculated excess free
energy of the SPC and ST2 water models in this paper. The algorithm for gener-
ating the random orientation for insertion was found to be incorrect. It was
replaced by an Orlentatlon generator using the Euler angles ¢, 0 and ¢ [3]: ¢ and ¢
were generated randomly on the [0, 2x] interval and cos 6 randomly in the [ —1, 1]
interval [4]. \

The table describes the results of new simulations, at a density of 0.997 g cm ™3
with 91 water molecules and with a 0-08 A grid interval. The pressure of the SPC
model was also calculated in the grand-canonical ensemble. Interpolation between
the two runs for each water model gave B= —5-83 £ 0-2 and B = —4-83 4+ 02 for
the SPC and ST2 waters, respectively. The SPC pressure is interpolated as
—150atm. This gives the excess free energy as —22:9 + 0.4kJmol™! and
—21-7 + 0-4kImol~! for the SPC and ST2 waters, respectively. The SPC results
differ from the canonical ensemble results [2] by 0-7-0-9kJmol ~! and from those of
Hermans et al. [5] (who use a shorter cut-off) by 0-5kJmol ~!. The deviation from
the ST2 canonical ensemble excess free energy (—22-9 using the MCY value [2] or
—22-6 from [1]) is 0-9-1-2kJ mol !,

Results of the grand-canonical ensemble simulations.

SPC ST2
B —-60 —57 ~50 —-48

(N(1000 K) 89-55 9297 90-14 91-68
(NH(2000 K) 89-59 91-21 88-03 91-60
(N(3000 K) 90.31 91-84 89-48 91-59
{N4000 K) 90-62 91-88 89-39 9177
(NH(5000 K) 90-57 91-68 89-22 9201
(NH(6000 K) 90-30 + 0-9 9155+ 09 8949+ 16 9206 + 15
(N —(N? 6.1 46 113 10:0
P: —-170 —134

B is the chemical potential parameter. (N is the average number of waters at various
stages of the calculation (1000 K corresponds to 1 million Monte Carlo step consisting of a
displacement and an insertion or deletion attempt). The error estimates on (N represent two
standard deviations. P is the pressure in atm.
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