) | 7% 7e5 ) 1790
V94 /7;/48/’11/%/{/}

AL ot 2l
et Lﬂ/%/mz’ L%/m,




L
%%ﬁ “, % Mﬂ (720)

end //M /%%/



On 33Fr0 /9%

"1 b1271.  CyGMHAJIHMETDOBbIf BpallaTeabHO-TYHHE b,
Hblit (K,=0—1) cnektp numepa Boabl, The (Ka=0—1)!
submillimeter rotation-tunneling spectrum of the water,
dimer / Zwart E., Ter Meulen J. J, Meerts W. L. /]
Chem. Phys. Lett.— 1990.— 166, Ne 5—6.— C. 500—502.
— Awnura. !
Ha cy6munanmerpoBom cnektpomerpe B oGaact 4acToT
350—500 '’ ¢ paspewennem okono 600 kIu n TOY-,
Hoctbio 100 kT H3Mepen BpalaTenbHO-TYHHEABHbI CIeKTp
anmepa Boan, (HyO0);, B OCHOBHOM KoZeGaT. cOCTOSHHH.
Kanactepu Boabl TEHEPHPOBaMHCh ¢ HCMO/b30BAHHEM CBepX-
3BYKOBOro MoJeK. myuka. C y4eTOM MHKDOBOJIHOBHIX AaH-.
HLX 1S TYHHEIBHBIX cocTosthnii (Ko=0) u (K,=1) 8
CMeKTpe HACHTHOHUHPOBaHO 14 nepexofoB noamoaoCH
Ko=0—1. Tlonyuennsie Aaunbe mn03BOAAT Gouee TOYHO
ONpenC/HTh BpallaT. NOCTOAHHYIO A W napaMmeTpsl TyH-
HeJbHOTO  pacwienenus coctosuuii (Ko=0) u (K,=1).
C. H. Myp3un
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" 115: %2773 Churacterization of the bifurcated structure of
the water dimer. Marsdez, Collin J.; Smith, Brian J.; Pople, John'
A.; Schaefer, Henry ., III; Radom, Leo (Sch. Chem., Univ.
‘Melbourne, Parkville, 3052 Ausralia). J. Chem. Phys. 1991, 953(3),
1825-8 (Eng). The bifurcated structure of the water dimer was
considered at the self-comsistent-field (SCF) level of theory usinﬁ
finite basis sets that allow a close approach to the Hartree-Fock’
limit. As one approaches the Hartree—-Fock limit, the bifurcated’
structure is predicted to be a t-ue transition state, with one
imaginary vibrational frequency, wi2(B2) ~200i era-l. o o
1aginary vibrat requency, w12{52) .

e.A-199/, 1[5, wio
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MuorouacTHuHAsi CHMMETPH30BAHHASI TEOPHSI |

BOIMYUICHHIT AJSI MEXMOJEKYJASIPHOTO ~ B3aHMOJEHCTBHS. |
Humepnt H,O n HF. Many-body symmetry-adapted per-:
turbation theory of intermolecular interactions. H,O and!
HF dimers / Rybak Stanislaw, Jeziorski Bogumil, Sza-
lewicz Krzysztof // J. Chem. Phys.— 1991.— 95, Ne 9.—;
C. 6576—6601.— Anuru. 1
PaspaGotan MHOrOYaCTHUHBII BapHAaHT CHMMETPH30BaH-' °
HOM TEOPHH BO3MYIIEHHI JJsT NMPSIMOTO pacuera MeXXMoJIeK. |
TIOTEHIHAJ0B KaK CYMMBI 3JICKTPOCTAaTHY. OOMCHHOrO, HH-|
AYKI, H JHCTepcHoHHOro BKsaaoB. IIpoBeleHsl npoGHbe
y([l‘/7 . pacuetrnt aumepoB (H:0); n (HF).. Hccnenosana 3aBH-!
CHMOCTb 3HEPTHH B3@mMMOJCHCTBHSI OT FCOMCTPHH H OT HC-|
noJb3oBanHoro Gasuca. ITosyueHsl 3HaueHHsi HEprHH ac-
counannn —4,740,2 1 —4,2+0,2 kkaa/moap aas (Hy0),
u (HF), coorB. (skcmepuM.  3nauenns  —5,4=4+0,7 u
—4,9:20,1 xkxaa/moab coots.). BuGn. 88. A. A. Cadonos'

X. /997 n /6.
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116: 30129¢ Flexible BJH- and MCYL-type potentials for the'

water dimer (H:0):(g): a successful reproduction of the
observed monomer/dimer vibrational frequcngy shifts. Slanina,

Zdenek (Max-Planck-Inst. Chem., W-6500 Mainz, Germany), Z.:
Phys. Chem. (Munich) 1991, 171(1), 131-6 (Eng). - Harmonic'

vibrational anal. of the water dimer is reported for 4 BJH-, 4

MCYL-, and 3 original CF-type flexible water-water potentials. For
M/Lé ﬂﬂ/[' the 1st 2 mentioned potential groups, caled. monomer/dimer’

freguency shifts reasonably well correspond to the available obsd,

potential part is pointed out. o SR

C.A. 199, 1E, NY

M%‘/ fﬂM terms.  An important role of anharmonic terms in the intramol. "
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114: 2050678 A vibretionsl analysis of the, (X:0)a(g) (X =
rydieren, deaterium, tritivm) itotepomeric specics. Slaning, Z.;
(Otto-Hanu-Tnst, Max-Planck-Inst. Chem., ainz, Fed. Rep. Ger)!
dJ. Radioanzl. Nucl. Chram. 1981, 145(1), 141-7 (Eng). Harmonic
vibrational anel. is carried out for the water dimer ('H or natural
isotopic mixt.) end its 2D end ST isotopowers in the gas phaze, using!
thz recentiy designed flexible potenticl energy functions. The results!
? Q W represent the most complete and reliable theer. evalustion of thel~
ll: /7 o vibrationul frequencies, dlrocll{ applicable to various observstion:
/

interpretations. The complete data set cen also be useful for a inore |

general isotopomeric rasoning.

(A0, (Z0)

C.A.1991, 1Y, v 22 :



[Hiol):

1 MCYL (r. c. IIT, colepxamux _mapaay ¢ exonek|

(h)z

X199 W 1F

and MCYL-type flexible potentials / Slanina -Z. //- Chem.

/99/

17 B3059. CpapHHTEJbHOE HCCJEL0BAHHE TEPMOAHHAMH~
KM razodasHbiX AHMEPOB BOALI C HCMOAb30BAHHEM THOKHX
norenunanos tina BIH u MCYL. A comparative study of
the water-dimer gas-phase thermodynamics in the BIH-

Phys.— 1991.— 150, Ne 3.— C. 321—329.— Aurum.
C ucnoab3osaniiem 8 Moandukaunii ruoxkux I17T Tuna BIH

YacTbl0 TaKMKE' H BHYTPHMOJICK. YacTb) pPacCIHTaHBI CTaHA.
TePMOAHHAMHY. X-KH 00pa30oBaHHs ra3o(asHbIX AHMEpPOB
Jerkoit M TsKesofi BoAbl mpH T-pax 370—577 K. Kpowme
Toro npu T-pax 423—773 K paccuutan H30TOMHBII 3¢ddekr,
o0ycJ/ioBJeHH bl 3aMelleHneM AefiTepHeM, JJIsi BTOPOro BH-
pHasbHOro K03¢. BoAsiHOro napa: 3maucHHsT H3OTOMHY. pas-
HOCTH BTOPOrO BHPHAJAbHOrO KO3¢(. BOASIHOrO mapa M 3Ha-
YeHHsT CTAHA. 3UTAJbMHH, SHTPOMHH H CBOGOJHOI Slepriu
I'a66ca oGpa3oBanust ras3oasHbIX AHMEPOB BOAHI, Paccii-
TaHHBle C HCMOJIb30BAHHEM HEK-PbIX MoAHbHKauuit ruGkux!
IIT B ofuweM yZOBJCTBOPHTCJILHO COTJIACYIOTCSI € HMEIOLLH
MHCs] §x\'_cgcpxm;'?ny_aln. o . _______ B. ®. BaiiGys|

020)>




2

[Lultre

/99]

.. 1151 876347 & comparative study of the BJH- and MCYI~tvoo!
potentiels applivé to the gascous wa'ter dimer. Slauing, Zienek
(Max-Pianck-Insi Ckers., Mainz, Fed. Rep. Ger.).  Z. Naiurjorsch., |
A: Phys. Sci. 741 46(5), 426-32 (Eng). Various refined potentials
describing the inc2- end inter-mol. force fields of water mols. ere .
used to calc. the c:openies of the gas-phase water dimer The'
intra-mol. parts heve beex taken from spactroscopic or quuantum -chem.
cources. The min. energy structure was found iteratively using the:
first derivs. of the potential; the force-const. matrix- was constructed |
by numerical differentaticn. A quite close agreement heiween ‘thici

72[] fﬁwLe/%ﬂé-popp-Jancso-Heinzingcr :3JH) &nd the Matsuoka-Clementi- 'x'oancl

¢.A/99, IS, ve

imine-Lie (*MCYL) potentic.s ie fewnd. The treatmer.: is applied tol-
seven obsd. water-dimer isotopomeric isomerizations, '



P 2 g | /891
/ 22 B1047.  (HyO)s2 (r.): caBuru KoneGaTeapHmx wuac-
/] ) TOT NpH MepPexoae OT MOHOMepa K AMMEPY B THOKHX no-‘
)

TeHuuanax Bonma—Slnkco—Xaiinunnrepa u  Mauyokn—,
Kaementn—Hownmune—Jln. (H;0)2(g): Monomer/dimer.

vibrational frequency shifts in opp-Jancso-Heinzinger-

and Matsuoka-Clementi-Yoshimine-Lie-type flexible poten-!

tials / Slanina Zdenék / J. Chem. Phys.— 1991.— 94,

Ne 1.— C. 814—815.— Anura. f

Bocemb pasuosnuuocreit IIT Bonna—S$Inkco—Xaiinua- |

repa u Mauyokn—Kaementn—Hownmune—JIn  uenosp3o-

BaHEl 11 OMPEAC/CHHS FAPMOHHY. AaCTOT MEX- H BHYTpH-|

MoJick. KoneGanuii jaumepa (H.0)2(r.), umelomero ‘PaBHO-!

BECHYIO TeOMCTpHY. KoHHrypaumio cimMerpun Cs. Iloka-!

3aHO, YTO JJIl YLOBJETBODHT. OMIHCAHHSI CABHIOB YacTOT.

: HOPM. BHYTDHMOJCK. KOJ. NIDH Nepexoie OT  MOHOMepa|
! K JHMCDY MOJCK. CHJIOBOE TNOJIE JOMKHO CONEPKATH Ky-|
,ZZ‘” . OHuHBlE H KBAaDPTHYHEIC AHFAPMOHHY. YJEHH. Pesynbrarm,!
MOJYYCHHEIC MPH HCMONB30BAHHH YKAa3aHHHX BHIIC ABYX.

cemeiicts IIT, HeoxumanHO XOpowo coraacyiotes Apyr

c apyroM. HauGonee cymectBenHoe oT/iHuHe HaGmofaer.

. el AU acTOTH TOPCHOHHOTO KoJeGamms.
X, /gg/, Nﬂ/ﬂ/ R : B. B. ITaBaoB-Bepeskun .



7 7, / g y/

/7 . .
/&,’/ 0 ElOﬂBl. (H20)2(g): pacuer casuros ~ K0/1e0aTeNbHbIX
(/,WL 02 HacTOT MOHOMED/IHMEP C MHCMOJb30BAHHEM TOTEHUMANOB'

THNA Bonna—Slnuo—Xeitaunrepa u  Mauyoka—Kue- .

MeHTH — Homnmuna — Jiu, YUUTBIBAIOMWHX  THOKOCTD.'
(H20) (g): Monomer/dimer vibrational frequency shifts'
in Bopp—Jancs6—Heinzinger- and Matsuoka—Clementi—.
Yoshimine—Li-type flexible potentials / Slanina Zdengk!
/[ J. Chem. Phys.— 1991.— 94, Ne 1.— C. 814—8]5.—
AHraL. : i
PaccunTaHpl YacTOTH BHYTPH- H MEXMOJCKYJASPHLIX KO-
neGanuit kaacrepos (Hq0), ¢ ucnoabzoBanneM H3BecTHbIX

H3 JHTepaTypn 8 pa3iMMAEX NOTeHUHAJOB, YYHTLIBAIOUHX

DZ(/) ” ned. KoJ. Mosekyn (ruGkocTb). OnpeneneHs! CABHTH yac-
TOT KOJICGaHHI MOJIEKY/IB BOABI NPH 06Pa3oBanHM JnMepa,!

Hajinennbie 3HaYeHHs! CABHIOB CPaBHHBAIOTCH C H3BECTHHL.
MH M3 3Kcmepumenton. CHeJaH BLIBOA, YTO aHrapMOHMy.
BKJIabl K CHJIOBLIM TNOCTOSIHHEIM KJAcTepa HrpaioT Bakuyio!
poJb B NPOHCXOXJEHHH 3THX CABHroB. Oco60 cpaBiu-
BAIOTCS Pe3y.IbTaThl PacuyeToB C NMPHMEHCHHEM ABYX NpHH-.
LUHMHAJIBPHO Pa3JIHYHLIX MOTCHUHAJIOB, MPEMJIOXKEHHBIX aBTO-.
PaMH, nepeyHcaeHHLIMH B HA3BaHHH. -B. A. Mopoaos|

'

ch 1991, w10
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f/w)o& ! 11£:27743m Ab initio studics of the water dimer using large
basis sets: the structure and thermodynamie encrgies. l\nm,;
Kwang S.; Mhin, Byung Jin; Choi, U. Sung; ‘Lee, Kuntack (Cent.'

Biofunctional Mol., Pohang Inst. Si. Technol., Pohang, 790-600 S,
Korea). J. Chem. Phys. 1992, 97(9), 6549-62 (Eng).© Ab initio’

‘calens. with various large basis sets have been performed on the!
_water dimer in order to study the structure, energetics, spectra, and |
elec. properties. As a ref. system, the calens. of the water moromer
were also performed. The second order Moller-Plesset perturbation
g'e.’) using a large basis set (0:13s, 8p.4d.2f/H:8s.4p,2d) wel]

— theory (M )
W reproduces yarious water monomer exptl. data except for the

somewhat underestd. abs. energy and yperpolarizability. The -

A d exptl. dimer structures and thermal energies accurately, we
7” L)
/ coupling, and internal rotation. With the correction for the

monomer energy caled. with the fourth-order MollerPlesset perturbation -
Y/ ) theery (MP4) with the above basis set is ~76.407 hartrees, which L.
 only 0.073 hartree above the exptl. energy. To compare the thecr.’
/y_# :gmmsrized the quantum statistical thermodn, Guantities with
/ corrections for anharmonic vibrationa, rotation. rotation-vibzation
1, 8¢ 40), [#4 % 4F
A Qg @ (i), (4 4f)
C. #1993, /1€, N Y




anhan::omc binding po;cnmu rotation, the predicted interoxygen
distance of the dimer is 2958 A, which is so far the closest to the
expil. vulue 2976 A. The predxded dizmer dipole mement is 2612 D,
which is ..‘\e firet aq«-ae:'.t with expt (2 X%Y N DL The pondicted

frequency it of Jdimer with TRt te e et 8 R ;'\\x
sgreement with egpt Wik the M exlvr ssemg 2

the NG sl SUPYTRNIND ernee \\':'\\ N \’\\
cod O&Y Reslmel "‘.r& B My far the smallest amoeg e -\lk"
-r‘... s repoied Withoe: ROBCL e pradivtad b

athalpy, free ecendyt and entnyy ate 2l i puand agmvemert wit
ex;‘.. witkin the ernor k\x.:x.\ -"e'ns with RRSE, some of '--\f'-‘:
svm 0 O sl

c ¥ the exptl ernce Dounds  Nevertdelews thel
results with RRSEC can be srove reliablie than thyme witl

't RSE
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( 118 181594d Ab initio characterization of possible discociation
puthways for multiphoton- jonization of the water dimer in
superaonic free jets. Sosa, Ramon M.; ‘Irving, Kenneth; Ventura,
Qscar N. (Inst. Fis., Fac. Ing., Montevideo, Urug. . 11300),
THEOCHEM 1992, $6,  453-63 (Eng).  UHF and second-order
Woeller-Plenset &b initio calcns. using several ‘split-valence basis sets

complemented with polarization and diffuse functions were done on

H:0* and H:0-H:0¢. We studied tha. performance of the level of

W' . /7le calen. and the basis sets ueed in predicting the structure and energy

l / / ordering of the grovnd and excited states of the water radieal cation,
7 élf‘t’ m Vory good agreement wos found for the three states lqmmd 1B and .

HL{M t 7 / 'éxcited A5 and 2B:); deviationa were leas than 0.3 eV in ell cases.

. ~ The caled. optimized ‘structures were in close agreemncnt with expt.
COCHOL L, 7 e P es were in close agre -

C.A 1992, /6 N/§




We also made calcns. on the two lowest-lying A' and A* states of the
sater dimer radical cation at the optimized geometry of neutral

st The results predict a charge transfer complex for the A’ state of
the water dimer radical cation and that jf No proton transfer is
dlowed both states require more cr less the same excitation energy,
“‘Ihis suggesta the possibility of two potential energy h?ersurfncec
being close cnou&h for a large coupling to take place. Comparison
with previous theor, studies shows that inclusion of dynamic
correlation through perturbation theory is sufficient to obtain as

an agreement with expt. as that obtained with the best CI
micns. done so far. - e o ’
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/994
1 117: 138004v AD initio studics on the structures nnd hydroxyl
vibrations of small hydregen-bonded svstems. Van Duijneveldt,;
Frans B.: De Groot-den Hartogh, Maricke: Van Duijneveldt-Van de
Rijdt, Jeanne G. C. M. (Theor. Chen. Group, Univ. Utrecht, 3584
CH Utrecht, Neth.). Croat. Chem. Acta 1992, 65(1), 1-9 (Eng).
Ab-initio SCF + MP2 calens. with the ©SPB basis are reported for!
the systems (H.0)z, (CHaCH)z, H20-H:CO, and (H20)s. Anal. of the
methodol. and comparison with ¢Xpt. (where available) showed that!
the binding energies are reliable to about 1 kJ/mol, and the O..0"
distances accurate to 0.01 A, provided the full counterpoise procedure’
was used to avoid the so-cziled basis set superposition error (BSSE).
If, on the other hand, the BSSE was ignored, then unrealistically
short 0..0 distances were obtained. Distinctly bent OH..0
geometries were found for stme of the complexes, suggesting that the
distance of the closest approach was detd. by the H..O contacts end
not by the 0...0 contacts involved. Nonadditivity in (H20);!
shortened the 0..0 distance by 0.06 A, and enhanced its OH

.vibrational frequency shift by some 50%. ~ -

O

//72—/\{/’

C.4. 1992, 7,



calculations at the correlated level on the water dimer. Van:

Duijneveldt-Van de Rijdt,”J. G. C. M.:  Van Duijneveldt, F. B.

(Theor. Chem. Group, Univ. Utrecht, 358¢ CH Utrecht, Neth). J.

Chem. Phys. 1992, 97(7), 5019-30 (Eng). The equil. structure and

binding eneryy of the H.O dimer were detd. in ab-initio quantum-mech.

calens. at the correlated level, using 2nd-order Moeller-Plesset

theory (MP2) and couplod—elcclm{nd;mir theory (CEPA-1). Basis-=,

7 -y ¢ £,. set-superposition error was avoided by applying the counterpoise
LﬂVLyL”Zd U? procedure throughout. Basis-set com‘crgc‘ncc was monitnrc(xix by,
)4 JLAP M studying not only the total inl.vmction' energy, but also the first- and
/’/[// ﬂ; "w/ (7 higher-order Hartree-Fock interaction energies, the partitioned
/%Azéaé intramol. and intermol. components of the MP2 interaction energy,

/{ / // , and the monomer dipole moments. 'l'}lus was done at a near equil.’
ni. 4 / /). geometry for more than 20 progressively improved basis sets. The
L'K{.«L/ g/ /71’60 / argest set wnskuscd in .'1\11’2 and (I_‘l-li’.-\—il go{)mvuy optimizations in
Ny 'f C, symmetry, keeping all intramol. coordinates tixed. except for the '
7?&/01«(4/‘/; donor OH length. The equil. geometry is Roo = ‘_‘.‘.’4‘)(6‘; A6y =]
‘ o SS.22.0)°, ¢y = 57.6(2.00°. The donor OH bond is lengthened by.
/0 C//;) 0.0060(6) A, but this has virtually no effect upon the final Aoo. The

. A o L2 equil. binding energy is AE = 473010 kealimol. The CEPA dipole
moment is 2.60(10) D. The error bars on these results reflect the

// vy a uncertainty due to the remaining incompleteness in the one-clectron
T /‘,/ 2 & basis, as well as in the treatment of the electron correlation. Taking

/ into account the vibrational effects present in exptl. duata, the caled.:

) &% X5
S 7 , . i e
C /‘{,/é D 117: 258617u Convergence to the basis-set limit in ab initio;

- e




results lie within the error bars of the exptl. data availah]. .
However, the present error bars are 2 to 7 times tighter, anj ,
of the exptl. values lie outside the present ranges, I

discrepancy is for AE, which is difficult to det. exptl, Thiy .
of importance for the modeling of H;0 propertica, where o
potentials, with AF ranging from -5.0 to -5.5 keal,n.,
customarily employed. :
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‘11/1193. Oumep Boaw. PacusThl KOPPENsi{MOKHOA Jnep-
tui. The water dimer. Correlaiion energy calculations /.
Chakravorty Subhas J., Davidson Ernest R. // 3. Phys. Chem..
— 1993, — 97, N2 24, — C. 6373—6383. — Anrn. b

The binding energy of the water dimer at the experimeLial
geometry has been calculated employing the Hartree—Fock
(HF) method, M ller—Plesset theories MP2, MP3, and MP4,
and the coupled cluster method with bouble excitations.
Binding energies within quasi-degenerate variation perturba-
tion theory, linearized coupled cluster method, and the
average pair correction model are also calculated. The basis
set developed and employed in the study yields — 76.0674
au for the HF energy of the weater monomer at the
experimental geometry. The MP2 interaction energy has been,
partitioned into pair energies to give a better understanding’
of the hydrogen bond. The present study is unable to yield,

Qb /993 N 1-/2



results close to — 5.4 kcal/mol, the experimental estimate
for the interaction energy. Instead, values ranging from —4.2
to —4.7 kcal/mol have been obtained. Correlation energy
density functional models yield interaction energies in the
range of —5.2 to —5.8 kcal/mol. However, when the
Hartree—Fock exchange term is replaced with exchange
energy density functional models, values from —2.8 fo —4.5
*kcal/mol are obtained.
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/ 5 0)s i | /993
! & * '118: 154861y Efficient elimination of basis-set-superposition,

errors by the local correlation method: accurate ab init'>
studies of the water dimer. Saebo, Svein; Tong. Wen: Pulay,!
Peter (Dep. Chem., Mississippi State Uriv., Mississippi State; MS
39762 USA). J. Chem. Phys. 1993, 58(3), 21705 (E=xg).
The main purpose of the calcns. was to inyvestigate the magnitude of,
and how to eliminate the basis set superpusition errors at different
levels of theory. At the Hartree-Fock level the superposition errors
are insignificant with the largest basis spts, and the ccunterpoise’
method works well with all the basis sets {ised in this study.’ At the
correlated level superposition errors are still significant even for .very
’A : s57)large basis scte, and the std. counterpoise technique leads to
m{if) : rL’LL’LL/ overcorrection. The most important result of the present study is
/ that the local correlation methods give eskentially the correct resuls
for the correlation contribution to the ‘assocn. erergw even with
modest basis sets. The assocn. energy at the MP4(SDQ) level is
predicted to be 4.8 kcal/mol. The~correlation contribution to the
assocn. energy is 1.2 kcal/mol which car be decozpd. inic an
attractive intermol. contribution of 1.8 kcal/mol and a repulsive
intramol. contribution of 0.6 kcal/mol. Iozic terms ccntrituze‘about
30% to the dispersion force at the equil distance. If the eifect of &
C‘ A ’ /993} //9, triple substitutions is taken into account the assoca. ezergy is estd.
6 o —" ! .

to be around 5.1 kcal/mol.
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8Ai33. 'O crabunsioctn aumepa (H;O); B OCHOBHOM M,
HM3KONENaUHX BO36YIACHHLIX COCTOSHMAX / 3sepesa H. A,
Bynmakos M. A., Unnonutos W. W., Tepnyrosa A. ®. // WUas.
sy3os. ®us.. — 1993. — 36, N2 3. — C. 11—15. — Pyc. :

MpoBeaeHO MCCNEAOBAHHE HMMHHUX Si » Ty 3NEKTPOHHbLIX!
coctosuuii aumepa (H,O); BausHnus obpasosanus BOAOPOA-'
HOWM CBS3M HA CABWIT—WBKCMMYMa MOMIOCHl  MOF/OWEHHS, |
YCTOMUMBOCTM KOMMNEKCA B OCHOBHOM M B036y)KAEHHOM:
COCTOSHMAX. YCTAHOBNEHO, 4TO CyliecTByeT] TONbKO OAMH.
rno6anbHbIi MMHUMYM ONS CMCTEMbI C NHHERHOM BOAOPOAHOMN
CBS3bIO HENNOCKOW CTPYKTYpbl AWMMEPA BOAbI; UMKIMYECKas
W pa3sgetsneHHas (OPMbl SBNSIOTCS MEPEXOAHBIMM COCTORHM-:
amu n npu Bo3ByxaeHun He 0OpasyloT yCTOMUMBLIX Komn- '
nexcos.. [lns CTPYKTypbl, MMEIOWEH MHHUMYM B OCHOBHOM
COCTOSHMM, CYLLECTBYIOT HEpPAacnagHble COCTOAHMUA Ss »m T, ¢
sHepruamu  ceasn 2,0 m 4,4 KKan/Monb COOTBETCTBEHHO.
O6pa3osaHne BOAOPOAHON CBS3M MPUBOAMT K CABUTY MaKcu- .
MyMa Nonocbl NOrNOWEHUS B ronybyto o6nacte MO CPABHEHHIO |
c moHomepom. Mpu eo3ByxAeHHM Aumepa BOAbLI BOAOPOAHAs
ces3b ocnabmaerca.
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120: 62875u Stability of tho wator dimer (H:0): in ground and
low-lying excited stutew. Zvereva, N. A Buldakov, M. A
Ippolitov, L L;  "Terpugova, A. F.  (Tomak, Gox, Univ., ‘Tomsk,
l{uuin). lzv. Vyash, Uchebn. Zaved., Fiz. 1993,  36(3), 11-16
(Rund).  "The low-lying singlot nndd iriplot cloctronic states, H bond
formation, the blue shift of the absorption mnx, (In tonpoct to the!

monomer), and_the stability in ground nnd excited stntos were'
studicd. ‘Fhere is only ono global min, for tho non-planar dimer with'

Cﬂlﬂ[/{, %/{0[‘/’0 linear 11 bond; the othor isomers represont transition atructures and.’

i 3 are not stable if excited. ‘The stable atructure has bondin onergiea’
f 00’?-( . /(_ of 2.0 and 4.4 keal/mol in 81 and Ty ntates, renp, The hydn'fgun bﬁnd!‘

woakenn when the dimer in excitod.

c.A-1994, (20, ¥ ©
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55149. Pacuer MC/KMONCKYIAPHBIX CBA3AHHBIX COCTOAHMIT JUIA AHMCpPA BOJLL
Calculation of the intermolecular bound states for water dimer / Althorpe S. C,,
Clary D. C.// J. Chem. Phys. - 1994. - 101, N 5. - C. 3603. - Aurn.

e
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//Z ﬂl 12 120: 307889g Structure, vibrational frequencies and thermo='
Vzd / : dynamic properties of hydrogen peroxide-water dimers. An ab’
/Wb-ﬁ/; initio molecular orbital study. Mo, O; Yanez, M.; Rozas, L;

Elguero, J. (Departamento de Quimica, C-9, Universidad Autonoma

de Madrid, Cantoblanco, Madrid, Spain 28049). Chem. Phys. Lett.:

1994, 219(1-2), 45-52 - (Eng). High levels of ab-initio MO theory.

were used to study the structures, binding energies, vibrational

frequencies, and equil. consts. of hydrogen peroxide-water dimers.'

e geometries of the different possible conformers were o timized

at the HF/6-311++G(2d, 2p) level of theory. Five ifferent;

stationary points on the potential-energy surface were characterized,

at this levef, but only two were min. The geometries and vibrational!

V{( " ” £ frequencies of these two min. were refined at the MP2/(6-311+G(d,’
p)] level. The stretching vibrations of the proton donors showed a'

: P sizable red shift. The global min. corresronded to a five-membered |
W ‘,/1/&// ring, where both monomers behave simultaneously as proton donors'
7 amf proton acceptors. In the second min., which lies about 2.2

24 — Q7 kcal/mol higher, the hydrogen peroxide monomer behaves as a!
. broton acceptor, while water behaves as a proton donor. The binding . -

) . /‘ﬁo energies of these two species were obtained at the QCISD(T)/[6-311+G(2d,
Oi/g,é),%n '692p)] level, by using the MP2 optimized geometries; the corresponding .
Ny 1977

/ ‘ of the electronic charge densities of the dimers. " - -

equil. dimerization consts. were evaluated. A topol. anal. was made.
c#./ggy/ Z-&Q, /V Z'f MO 9'5“ vvvvvvvvvvvvvvv
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{120 227627¢ “Structure, vibrational frequencies, and thormos=

‘dynamic propertices of hydrogen peroxide dimers: an ab initio

golecular orbital atudy. Mo, O.; Yancz, M.; Rozas, L; Elguero,
J." (Dep. Quim., Univ. Auton. Madrid, Madrid, Spain 28049). J.
Chem. Phys. 1994, 100(4), 2871-7 (Eng). High levels of
ab-initio-MO ﬂ'me wero used to study the structures, binding
ercrgica, vibrationa frcquonu_cn, and equil. conats, of hydrogen
peroxide dimers. ‘The geometrica of the different initiul structures
considered were optimized at the HF/6-311+ + G(2d,2p) level of
theory. Five different stationary pointa were characterized at this
Jevel, but only two of them were min. The geometrics of these two
min. were refined at the MP2/6-311 + G(d,p) level. Their

vibrational frequencices, calcd. at the same level of theory, showed a |

sizeable red shift of the atretching vibrations of the proton donors, |

The global min. correaponded to a six-membered ring having G
symmetry; whereas, tho second min. is a fivo-membered ring, which
les about 1.1 keal mol # above the global one. 'I'ho formation of the
Jstter implies a c(x!widornl)lc enhancemont of the dipole moment, :
The hinding energiea of theso two spocies wero obtained at thc{‘
QCISD(T)/6-311 + G(2d,p) level by uxing tho MP2 optimized |
gcomclrinn. The equil, dimerization consta, for hydrogen peroxide ;
are considerably smaller than those for water, duo to nignificant |
entropy effecta. A topol. anal. of tho electronic chargo densition of
the dimers showed that both cyclic min. present weaker hydrogen'
bords than noneyelie dimers, . e L o
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. 120 203201k The dimerization shift of tho OM-strotching
fundamentals of the wator dimer. Ventura, Oacar N.: Irving,
Xenneth;. Latajka, Zdsislaw . (Catedrn do Quimica Cuantica,
Facultad de Quimica, Avda. Gral, Flores 2124, C.C. 1157, Montovidco,
Urug,  11800).  Chem, Phys, Lett, 1994, 217(4), 436-42  (Ing).
Tho iulor})ruumnn of the gua-phane and matejx-isolation vibrational

éM’ ! Zd& epectra of the water dimer and monomer had led W contradictory
“% conclusions aa to the effect of dimerization on the OH-stretching

[( j M" fundamentals. Ab initio MPn‘G-SlHG('Jd, 2p) and MPn/+VPs(2d)s
$ calena, (with n = 2~4) have been performed on the water dimer to

/ Z > dot. accurately that dimerization shift. In order to assess the quality
J / (% of tho computational results, frequency shifts wero caled. at the samo

ilovel-also for soveral other binary complexes involving hydrogen

o 199Y, 140, N 16




ponds, and for which thoro are not largo discrepancics between the
gas-phaso and solid~matrix data. Full gcometry optimization of the
complexea was porformed. Anal, (SCF, MP2) or numerically (MP3,
MP4) detd. frequencies at the optimized geometries were employed
to obtain the frequency shifts in question. In all cascs a satiafacto

agreement’ betweon the theor. and solid-matrix data was found. SCF !

“ealens, undereatimato and MDP2 calens. overeatimato tho shifts in all
cnser.  Howavoer, in only ono of the complexcs studied, the Nz#HF
dimer, were the M2 resulta far off tho oxptl. ones. Both in thia caso

and for the water dimoer it was necosnary to uso a highor order of

perturhation theory (MP3, MP4) o cale, tho correlation correction,

n order to obtain satisfactory convergence of tho froquency shifts,
In concluaion, the nuthora' theor. ealenn, indicnto that the gra-phane
exptl, data on the dimerization shift of the OH fundamentals of the
water dimor need to bo rointorpreted.  As a sldo result, the authors

_ouggent a reasnignmont of the vy vibrational transition of the water-

smonomer, performed In the rocent vxpta, of water trapped in a No
aolid mntrix. ) L .
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120: 280774b Ab initio equilibrium constants for H:0-I.0

and H:0-CO:. Zhang, Nancy Renyou; Shillady, Donald D. (Dep.

Chem., Virginia Commonw. lgniv., Richmond, VA 23284-2006 USA).

dJ. Chem. Phys. 1994, 100(7), 5230-6 (Eng). Ab initio 6-31G**

electronic structure calcns. have been used to det. the min. energy

geometries and vibrational frequencies of mol. clusters of water and

carbon dioxide. Application of statistical thermodn. leads to theor.

equil. consts. for gas phase dimerization of water and the formation

of an -adduct of carbon monoxide with water. The low energy

“ .. vibrations of the clusters lead to much larger contributions to the

ﬂg LMﬁO vibrational partitioning. of the energy than do the fundamental
7 vibrations. of the.monomeric specics. ' A new *Harmonic-Morse®

QMO “formula is derived to est. anharmonicity from optimized harmonic
frequencies and two addnl. values on the potential surface for each
vibration. These ab initio calcns. of equil. consts. are very ¢l sse to
recent measurements and fall within the range of values obtained by
other methods. This no-parameter treatment gives excellent
agreement for the equil. of H20-CO: near the supercrit. fluid range
of CO:z and suggests that a *Theory of Significant Clusters* may be
extended to a model of supercrit. fluids which includes the effects of
anharmonicity.

¢.A-/99%, 49, Na# /v
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** 19 b1145. Pacuer HEIMNMPHYECKMM METOAOM PpaBHoBec-
ubix nocrosuubix ana H,O0—H,O u H,0—CO,. Ab initio
equilibrium constants for. H;O0—H;0 and H,0—CO, /Zhang
Nancy Renyou, Shillady Donald D. //J. Chem. Phys. .—1994
.—100 ,Ne 7 .—C. 5230—5236 .—Amnrn.

Wy W, Heamnupuueckum metogom CCIl ¢ ucnonssosannem 6a3uc-
/u‘ﬂ‘ﬂf/‘{ woro Habopa 6—31 [®" nposeaeHsl pacyerTbl JNEKTPOH-!

- )
LZ'W/é‘/WQ/ . HOFO M reoMeTpuu. CTpOoeHWs W uacToT konebanuit B Anmepe!
[ i

P 7 BOAbl M apAykTe monekynsl BoAsl ¢ CO, lMpumenenne merto-.
’/ﬂ///a (o L‘LL/ [OB  CTAaTMCTMY. TEPMOAMHAMMKM MO3BONMNO  OUEHWTL pas-
HOBECHble NOCTOSHHbIE ANs 3Tux cucTem: lNpepnokeHa Hosas!

4[)LL M/‘l//_ -Na ANA OUEHKM aHTAPMOHW3MAa B MCCNEAOBAHHBLIX cuctemax. '
MonyueHHsle pe3ynbTaTsl O4YEHb XOPOWO cornacyroTes ¢

/@/u ﬂ//q/(—“ 3KCNEPHUM. AAHHbIMM. ) ~ n. H. C_eNH‘-'IEHﬂ.

) O

X. 1994, 119,
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A Z ; 23B6188. Kone6arensHas uacrota goHopuoii OH-rpynnst B

ceni3aHKbix H-CBA3LI0 AMMepax BOALI, MeTaHONa M CMAaHO-'
na: HeIMNMPUYECKME PacHeTsl € YYETOM aHrapMOHMYHOCTM.
The vibrational frequency of the donor OH group in the,
H-bonded dimers of water, methanol and silanol: Ab initio
calculations including anharmonicities / Bleiber Andreas,
Sauer Joachim // Chem. Phys. Lett. .— 1995 .— 238 , Ne:
4 - 6 .— C. 243—252 .— Awrn. . |
Heamnupuyeckum metogom CCIM MO JIKAO B BaneHrt-;
HO-TPEX3CNoHeHTHOM 6a3suce ¢  BKAKOYEHMEM nNoONspu3au,.
yHKUMMA, C y4eTOM MONpPasku Ha cynepnosuumio basuca, u!
3NEeKTPOHHOM Koppensuuu B pamkax MM2 u MM4 uccnego-:

v[(ﬂ N BAHO JMEKTPOHHOE CTpOEHHEe CBA3aHHbix H-cBasbio aumepos.
»Boapl (I), meranona u cunaHona. OBHapyxeHo, 4TO nNpu6nu-|

MeHWe M2 NpuBOAMT K 3aBbIWEHMIO 4acToT Ban. kon. OH!

AN MOHOMEPOB W MW3MEHEHWI 4acToT npu  AumepHu3auum. '

Ucnonv3osanue npubnuxenus MM4 npusogur pns | k co-

FNacuI0 C 3KCNEPWM. AaHHbIMM C TouHocTsio =10 cm™'. C:

yyeToM 3TOro pe3ynbTarta OUEHKM AN [UMEPOB MeTaHona|

M CcunaHona npuBenuM K CABAraM YacTOT COOTBETCTBEHHO B!

5 —126 u —175 cm—'. Eubn. 35. H. M.
X. /‘7(%’; /V’z\% | " _cm™ . _Bubn |



/}%{:}/)& 123: 2970318 Reactivity and Thermochemical Properties of the

Water Dimer Radical Cation in the Gas Phase. de Visser, Sam’
P.; de Koning, Leo J.; Nibbering, Nico M. M. (Institute of Mass
Spectrometry, University of Amsterdam, 1018 WS Amsterdam,’
b{;th.). J. Phys. Chem. 1995, 99(42), 15444-7 (Eng). The
reactivity of the water dimer radical cation toward a series of
substrates has been studied in the gas phase using a Fourier|
transform ion cyclotron resonance (FT-ICR) mass spectrome’ter.!
The water dimer radical cation, H(O2**, has been prepd. at low/
pressure in the FT-ICR cell through an exchange reaction of the}
xenon dimer radical cation with water. Under the applied low
pressure conditions the water dimer radical cation is shown to react|
as an electron acceptor, a proton donor, and a reagent which can|
exchange an OH* moiety. Independent bracketing of both elcctron|
transfer and proton transfer processes leads to an energy dil’t‘crenceI
- of 1029-1037 kJ mol-1 between the water dimer radical cation and!
two nonassocd.” water mols. This corresponds to an adiabatic!
ionization energy of 10.81-10.90 eV for the water dimer, (H20)z,!
significantly lower than the 11.21 and 11.1 eV values, obtained from'
photoionization and photoelectron spectroscopy studies, resp. The'
presently obtained results,. however, seem to be consistent "with.

results of ab initio cw. et s ST s

© N 1895 /25 n AL
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05.]1.0087. Crpykrypubic H AHHAMHYECKHE CBOHCTBA JHMEpa H TeTpamepa
BoIbl. MoneKynsapHo-1HHaMHYECKOe HecnenoBanne. Structural and dynamical |
properties of water dimer and tetramer: Molecular dynamics study / Guvenc |
Z. B., Anderson M. A., Choi B. H. // Z. Phys. D. - 1995. - 35, N 1. - C. 51-
55. - Aum. |
A detailed evaluation of the structural and dynamical properties of isolated |
water dimers and tetramers using the Lemberg, Stillinger and Rahman
potential energy surface and microcanonical molecular dynamics simulations |
are reported. The lowest-energy configurations of these clusters were|
obtained by simulated thermal quenching. Relative root-mean-square bond:
length fluctuations were used to characterize phase transitions. Solid-like, !
pre-melting, liquid-like, and dissociated states were identified. G]obal-]oca]i;
minimum transitions and the minimum energy path to dissociation of the!
dimer were also characterized.,

X. 1996, 1S~
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124:127479x Hydrogen Bond Energy of the Water Dimer. Fey-|
ereisen, Martin W.; Feller, David; Dixon, David A. (Cray Researcht
Inc., Eagan;, MN 55121 USA). J. Phys. Chem. 1996, 100(8), 2993-7
(Eng). Large scale ab initio MO calcns. on the binding energy of the
water dimer have been performed. These calcns. extend the previous
correlation consistent basis set work to include larger basis sets (up to
574 functions), and core/valence correlation effects have now been |
included. The present work confirms the earlier est. of —4.9 kcal/mol
*as the MP2(FC) basis set limit. Core/valence correlation effects are found
W to increase the binding energy by ~0.05 kcal/mol. The best est. of the
electronic binding energy of the water dimer is =5.0 + 0.1 kcal/mol.
g M / Correcting this value for zero—point and temp. effects yields the value
AH(375) = —3.2 £ 0.1 kcal/mol. This value is within the error limits of
the best exptl. est. of —=3.6 = 0.5 kcal/mol with the calens. favoring the ;
lower end of the exptl. energy range. It should be useful to adopt the |
present est. in empirical and semiempirical model potentials,

C. Q. /996, 2%, N /0
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145153. CTpyKkrypa K1acTepoB BOAbI. YUET MHOTOYaCTHYHBIX CHJI, pClaKcaLii '
[reomeTpui] MOHOMEPOB M 3HEprum HyneBbix koneGanmii. Structure of water
clusters. The contribution of many-body forces, monomer relaxation, and
vibrational zero-point energy / Gregory Jonathon K., Clary David C. [Journal of
Physical chemistry] // J. Phys. Chem. - 1996. - 100, N 46. - C. 18014-18022. -
Aura.

Mecto xpanenus [TIHTBE Tlpusencusl  pe3ynbTaThl  pacyeToB  CTPYKTYphI
knactepos (H[2]O)[n] or mumepa no rckcamepa. ConoctasieHsl paBHOBECHbBIC
rCOMCTPHY. MapaMmeTpbl, MONYYCHHBIE HEIMIHPHY. KBAHTOBO-XHM. MCTOAOM
MI12/DZP 1 ¢ MOACAbLHBIMH NOTCHUHATLHBIMH noBepXHocTaMi (cMm./C. Millot, A.
J. Stone.//Mol. Phys. - 1992. - 77. - C. 439;/A. J. Stone.//Chem. Phys. Lett. - 1989.
- 155, - C. 102), Moau(uuupoBaHHLIMH TakuM OGpas’oM, 4TOObl YHCCTb|

Pex 1904




MHOro4acTH4HbBIC BKJ1aab! B JHEPrHIO B3aHMOACIiCTBHSA. KBanToBbiM

Juiddy3nonneiM  MeTosoM Monte-Kapno onpeaenensl anrapMOHMY. 4acTOTHI |
KoseGannii, YTo MO3BOMIIO AN JHEPrHii AHCCOUHAUMH JATh OLEHKH HE TONBKO |

s Dle], wo n mns D[0]. Ilokasano, uTO KOncGaTeNbHO-YCPCAHECHHBIC
BPALLATENLHLIC MOCTOAHHBIE KJACTEPOB XOPOLIO COrMIacyloTCA C  IKCMEPHM.
JNaHHBIMH. MHOrouacTH4Hble BKIAAbl B 3HEPrHIO B3AHMOACIICTBHA HCECKONBKO
YMCHBIIAIOT CTaOHABLHOCTD LMKINHY. CTPYKTYp. DHEpruu HyneBblX KoneGauuii
CYWIECTBEHHO PA3NHYHBl JUI PasmiIyHbIX 13oMepos. HanGonee craGuabHbIMH
CTPYKTYpaMH [UIs TpHMEpa H TCTpaMmcpa ABJIAIOTCA UHKIHYECKHE CTPYKTYPHI,
NPHYECM HC MOCNEAHIO pojib B Ganance SHEpruii HrpaloT MHOrOYacTHYHbIC
BKnanel. Jlna rekcamepa HauGosnee CTaGHIbHOI SBASETCA HELMKIMY. KICTOYHAA
KOH(Hrypauna B CyUICCTBEHHOIT CTCNCHH BCACACTBHE HH3KOI JHEPTHH HYNCBBIX
koneGanuii. -



1997
127: 9641h Effect of Anharmonicities on the Thermodynamncl
Properties of the Water Dimer. Munoz—Caro, Camelia; Nino, Al-|
fonso (E.U. Informatica de Ciudad Real, Universidad de Castxlla—LaF
Mancha, Ciudad Real, Spain 13071). J. Phys. Chem. A 1997, 101(22),!
4128-4135 (Eng), American Chemical Society. A study of the effect of
anharmonicities and large amplitude vibrations on the thermodn. proper-!
ties of the water dimer is presented. Different vibrational models were;
constructed by using ab initio data obtained at the MP2(Full)/6— 311++G~‘
(2d,2p) level. This is the first complete anal. of the rotation of the hydro-
gen donor monomer around the 0—O axis. The potential barrier was;
found to be 221 cm~2. A variational calcn. of the torsional energy levels
yzelds a fundamental frequency of 105 cm=1. The O-O stretching mode
is described with the Morse function. The fundamental frequency and'
the dimerization energy are calcd. to be 153 cm=! and 5.15 kcal/mol, |
resp., in agreement with the exptl. results. For the dimerization x'e::c-i
tion were caled. AS, AH, and the equil. const., K,. The results show that|
inclusion of anharmomcxty into the vxbratxon modes favors the lower!

- exptl. limit for AS and the upper limit for AH. In addn., the anharmomc‘

corrections reduce the difference between caled. and exptl K,. This;
difference decreases with temp. A high—temp. limit of 3.47 x 10-5 atm=1;
was found for K.




[/
[J [Z 0/& L11EDC stomane e = e i imee esewasewses
: 128: 299940q The water dimer: post—Hartree-Fock and density—
/functional calculations on the potential energy surface. Ventura,
I Oscar N.; Kieninger, Martina; Suhai, Sandor; Diercksen, Geerd H. F.
(Catedra de Quimica Cuantica, Facultad de Quimica, Montevideo, Urug.).
Mol. Eng. 1997, 7(3—4), 317—-348 (Eng), Kluwer Academic Publishers.
Conventional ab initio and d.—functional methods with extended basis
sets were employed in the study of a path on the water—dimer potential
0 energy surface. The results show that d.—functional methods do depend
/Eﬁ[ML strongly on the type of exchange—correlation potential employed, as well

/' . as on the quality of the basis sets, similarly to conventional ab initio
/L&M + methods, and on the d. of the grid. Gradient—cor. methods behave, as
expected, better than uncorrected ones, the Becke—Lee—Yang—Parr

1 (BLYP) potential being the one that gives the best results. However, too :
M- large chem.— and hydrogen—bond lengths and abs. energies, as well as |

too small relative total and correlation energies demonstrate that even

BLYP calens. with a relative large basis set are not good as MP2 calens.

of the same size. Adiabatically connected functionals (ACM), represented
in this work by B3PW91, provide an improvement on the whole surface.

9
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/129: 19858q Calculation of electronic affinity and vertical de-
tachment energy of the water dimer complex using the density
functional theory. Bouteiller, Y.; Desfrancois, C.; Schermann, J. P.;
Latajka, Z.; Silvi, B. (Institut Galilee, Laboratoire de Physique des
Lasers, Universite Paris—Nord, 93430 Villetaneuse, Fr.). J. Chem. Phys.
1998, 108(19), 7967~7972 (Eng), American Institute of Physics. Though
the electron attachment on the water dimer has been obsd., ab initio
calens. performed at the Hartree~Fock and post Hartree—Fock levels do
not succeed in predicting a bound (H;0);~ anion. It is shown that the
hybrid d. functional approach (B3LYP) yields results in reasonable agree-
ment with expt., provided a sygtematic optimization of the basis sets in
the variational sense. Neglecting the zero point energy (ZPE) correction,
the adiabatic electron affinity (EA) is caled. to be 21.2 meV (30 £ 2
exptl.) whereas the vertical detachment energy (VDE) is overestimated
by about 10 meV (55.7 against 45). The ZPE correction has been estd.
from the frequencies calcd. at the harmonic level. It improves'noticeably
the EA and the VDE which cor. values are 35.6 and 41.9 meV, resp.
The sign and magnitude of the EA and VDE isotopic shifts between the |
hydrogenated and deuterated species are correctly predicted. The anal. |
of the electron d. difference and of the spin d. shows that the electron
attachment occurs for one half between the two H,0 mols., the remain-
ing being located outside in the dipole moment direction..
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/ 129: 140937t Ab initio MO-VB study of water dimer. Famulari, |
A.; Raimondi, M.; Sironi, M.; Gianinetti, E. (Dipartimento di Chimica|

MW/C/ A Q / Fisica ed Elettrochimica and Centro CNR — CSRSRC, Universita degli
%W L Studi-di Milano, 20133 Milan, Italy). Chem. Phys. 1998, 232(3), 289~

298 (Eng), Elsevier Science B.V.. The equil. structure and binding energy,
of the water dimer system were detd. by employing a general ab initio

% ‘/e ) VB approach. Starting from the SCF~MI (SCF for mol. interactions)!
wave function, nonorthogonal virtual orbitals optimal for intermol. cor-'

N ﬁ p relation terms have been detd. BSSE (basis set superposition error) is

M (,M excluded in an a—priori fashion and geometry relaxation effects are,

(4:/992)129 , )



/ naturally taken into account. The equil. geometry corresponds to Ro-o
=3.00 A, 8 =134.5°,and a = 2.5°, in agreement with the exptl. values. '
The donor OH bond results elongated by 0.002 A. The estd. equil. bind-!
ing energy of the water dimer is —4.69 kcal/mol. Taking zero—point '
vibrational effects into account, the binding enthalpy is —3.1 kcal/mol,
to be compared with the exptl. est. of =3.59 % 0.5 kcal/mol, detd. from
measurements of thermal cond. of the vapor. ‘
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131:248406 Interaction optimized basis sets for
correlated ab initio calculations on the water
dimer. van Duijneveldt-van de Rijdt, J. G. C. M van
Duijneveldt, F. B. Debye Institute, Theoretical
Chemistry Group, Utre University Neth. J.
Chem. Phys., 111(9), 3812-3819 (English) 1999
A compact basis set is constructed for the
water dimer by focusing directly on an optimal
description of the counterpoise-cor. interaction e
(.DELTA.E) rather than on the total energy of the
fragments. The optimiz criterion is that the basis
set should be of wuniform accuracy, i.e., the
truncation error in .DELTA.E due to basis set
incompleteness should be th for all symmetry types
at all sites. Aiming at a truncation error of 10
.mu.hartree  per symmetry  at the  SCF+MP2




. (SCF+Moller-Plesset second-order) core level the
resulting interaction optimized basis set comprises
249 functions. The compn. of this I0249 set is
0/5s3p4d3£f2glh, H(donor)/2s4p H(else)/2s3p, bond
function set/3s3p2dlf. An all-electron variant,
10275 described as well. A recipe to obtain
interaction optimized sets for oth systems is
given. The set I0249 yields a .DELTA.E(fc) value
at the Felle Frisch geometry of -4.87 kcal/mol. Of
the many orbital-based calcns. tha been reported
for this system only Schutz' 1046-function calcn.
[J. Chem. 107, 4597 (1997)] was more accurate. The
small size of the interaction optimized sets opens
“the possibility for high-accuracy SCF+MP2 work on
la systems than have been accessible before. It
also brings higher-level correlated treatments
within reach. An Appendix summarizes two additivit
which allow-the-.DELTA.E for a larger. basis.set to
be estd. to very high accuracy from the results of
.smaller basis sets.
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state structures of systems with a three—electron bond.

130: 115339n Ground State of the (H,0),* Radical Cation: DFT
versus Post—Hartree—Fock Methods. Sodupe, Mariona; Bertran,
Juan; Rodriguez-Santiago, Luis; Baerends, E. J. (Departament de
Quimica, Universitat Autonoma de Barcelona, Bellaterra, Spain 08193).
J. Phys. Chem. A 1999, 103(1), 166—-170 .(Eng), American Chemical
Society. Correlated calcns. show the proton—transferred OH-H;0*
isomer to be the ground—state structure of the (H,0);* dimer ion, with
the C,;, hemibond structure being ca. 8 kcal/mol less stable. Modern d.
functionals however favor the hemibond structure, overestimating the
strength of the three—electron bond by ca. 17 keal/mol. The wrong predic-
tion of the relative stability of the two isomers is attributed to overestima-
tion by the exchange functionals of the self-interaction part of the
exchange energy in the hemibond ion due to its delocalized electron hole.
It is cautioned that this erroneous behavior of the d. functionals for
exchange, if unrecognized, may lead to wrong predictions for ground—

c A 1999 130, VI
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131:303575 Rearrangements of water dimer and
hexamer. Wales, David J. University

Chemical Laboratories Cambridge CB2 1EW, UK Theory
At. Mol. Clusters, 86-110. Edited by: Jellinek,
Julius. Springer: Berli Germany. (English) 1999

Rearrangement mechanisms of the water dimer
and the cage form of the water hexamer are examd.
theor. with particular ref. to tunneling splittings
and spectroscopy. The three 1lowest barrier
rearrangements of the water dimer are characterized

by ab initio methods and compared with the results

1949



of previous constrained calcns. The acceptor-
tunneling pathw does not proceed via a direct
rotation around the C2 axis of the acceptor but
rather via relatively asynchronous rotation of the
donor about the hydrogen bond and an assocd. "wag"
of the acceptor. Rearrangements betwe different
cage isomers of the water hexamer are studied for
two empirical potentials. The exptl. obsd. triplet
splittings may be the result of fli and bifurcation
rearrangements of the two single-donor, single-
acceptor monomers. Two-dimensional quantum calcns.
of the nuclear dynamics sugges that delocalization
over more than one cage isomer may occur, esp. in

excited states.



1999

F: (H20)2-

P: 3

131:356258 Ab initio treatment of (H20)2- and

(H20) 6-. Weigend, Florian; Ahlrichs, Reinhart
Institut fur Physikalische Chemie,



Universitat Karlsru Karlsruhe 76128, Germany[

Phys. Chem. Chem. Phys., 1(19), 4537-4540|
(English) 1999 MP2 level investigations of ;
(H20) 6- are reported which were carried out assign its
vertical electron detachment (VDE) spectrum. Extended |
basis s including a floating center are employed which |
yield an accuracy of a few eV for the VDE of (H20)2- and
(H20)3- used as test cases. Results for (H differ
considerably from previous treatments and lead to a new
assignment VDE spectrum. It also turns out that (H20)6-
is probably adiabatically u since total energies are
marginally higher than for the ground state of t neutral
species in the most stable geometries.
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133:125518 Parallel implementation of a pseudo-|
spectral calculation of molecular energy 1evels:1
Application to the water dimer (H20)2. Eggert, P.;
viel, A.; Leforestier, C. Institut fur Physlkaiiscﬁe_
und Theoretische Chemie, Freie Universitat Berlin i
Berlin D-14195, Germany Comput. Phys.

Commun., 128(1-2), 315-325 (English) 2000, Parallel
implementation of an iterative detn. of energy levels of



large mol. systems is presented. The basic step
consists in acting the Hamiltonian operator H on a
wavefunction u , and is achieved by means of a Pseudo
Spectral Split Hamiltonian scheme (Leforestier et al.,
J. Chem. Phys. 106 (1997) 8527). The potential term
evaluation V.u, which corresponds by far to the most
time consuming part in the sequential code, has been
distributed over all the processors. Application to the
vibrational-rotational spectrum of water dimer shows a .
very good parallel efficiency up to 64 processors.
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133:64265 Computational determination of

equilibrium geometry and dissoci energy of the

water dimer. Klopper, W.:; van Duijneveldt-van de

Rijdt, J. C. M.; van Duijneveldt, F. B. Debye

Institute, Utrecht University Utrecht TB, Neth.
Phys. Chem. Chem. Phys., 2(10), 2227-2234

(English) 2000 The equil. geometry and
dissocn. energy of the water dimer have been det as
accurately as tech. possible. Various quantum

chem. methods and high- basis sets have been
applied, i.e., at the level of a nearly complete
bas both the intermol. sepn. and the deformation of
the donor and acceptor mo have been optimized at
the level of CCSD(T) theory (coupled-cluster theor
singles and doubles excitations plus a perturbation

correction for connec triples). It is found at the

Rood |




CCSD(T) level that the monomer deformation dimer
amts. to 86% of the deformation computed at the MP2
level (second-o Moeller-Plesset perturbation
theory) and that the core/valence electron
correlation effects at the CCSD(T) level amt. to
80% of the same effects MP2 level. The equil.
O.cntdot..cntdot..cntdot.O0 distance is detd. as Re
291.2 .+-. 0.5 pm and the equil. dissocn. energy as
De = 21.0 .+-. 0.2 kJ with respect to dissocn. into
two isolated water mols. at equil. Account zero-
point vibrational energy, the theor. prediction for
the dissocn. ene becomes DO = 13.8 .+-. 0.4 kJ mol-
g 7 a result which is open to direct exp
verification.
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