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Schk=default FIIIRARNT7AILDIETE

4N HF/6-311G** Opt Freq EIEDE ., REREEHZITD

water molecule AR

01 EfR.AEVZEE
0 &R

H1 r2

H1 r3 2 a3

r2 1.0

r3 1.0

a3 104.5
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HEREANINL

Full mass-welghted force constant matrix:
Low frequencies ---
Low frequencies ---

-49.1758 -48.7150

-47.8111

1750.6155 4143.9531 4239.2189

0.0009 0.0013 0.0013

Diagonal vibrational polarizability:
0.0000000 0.0857239 0.7214610
Diagonal vibrational hyperpolarizability:
0.0000000 0.0000000 -6.7501010
Harmonic frequencies (cm**-1), IR intensities
activities (A**4/AMU),

1

BB DM (RIENO

[ZiEITHIEKLY)

(KM/Mole), Raman scattering
depolarization ratios for plane and unpolarized

force constants (mDyne/A),

REIB(KEDIZTSH—
— JERAFBEBEANDEWE

nd)

—E—REELE—FRIM

—|RESTUDIRE

incident light, reduced masses (AMU),
and normal coordinates:
1 2 3
Al Al B2
Frequencies --- | 1750.6155 4143.9531 4239.2189
Reduced masses —--- 1.0822 1.0456 1.0828
Force constants --- 1.9541 10.5791 11.4650
IR Intensities --- 78.9900 17.7638 57.2454
Raman Activities --- 6.3854 65.3982 32.40406
Depol. (Plane) --- 0.5156 0.1838 0.7500
Depol. (Unpol) --- 0.6804 0.3105 0.8571
Coord Atom Element:
1 8 0.00000 0.00000 0.00000
1 8 0.00000 0.00000 0.07073
1 8 0.07045 0.05021 0.00000
2 1 0.00000 0.00000 0.00000
2 1 -0.43012 0.58309 -0.56129
2 1 -0.55903 -0.39843 0.42714
3 1 0.00000 0.00000 0.00000
3 1 0.43012 -0.58309 -0.56129
3 1 -0.55903 -0.39843 -0.42714

W NP WD W

JRF D EEARZE L




- Thermochemistry -

Temperature 298.150 Kelvin. Pressure 1.00000 Atm.

Atom 1 has atomic number 8 and mass 15.99491 'm[:_lx_‘ Ejj l_-H—Lﬁslj:
Atom 2 has atomic number 1 and mass 1.00783 *EIE_IHI:.

Atom 3 has atomic number 1 and mass 1.00783

Molecular mass: 18.01056 amu.

Principal axes and

moments of inertia in atomic units:

1 2 3
EIGENVALUES -—- 2.07515 4.03496 6.11011 L .
X 0.00000  0.00000 1.ooooo'> EBHEE—AVFDEE
Y 1.00000  0.00000  0.00000 EEE F Eh
7 0.00000 1.00000 0.00000
This molecule is an asymmetric top.
Rotational symmetry number 2.
Rotational temperatures (Kelvin) 41.73861 21.46583 14.17549
Rotational constants (GHZ): 869.69251 447.27574 295.36958
Zero-point vibrational energy 60613.5 (Joules/Mol)
14.48698 (Kcal/Mol)
Vibrational temperatures: 2518.74 5962.22 6099.28
(Kelvin)
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RANFHE=(2)

Zero-point correction=

Thermal correction to
Thermal correction to
Thermal correction to
electronic
electronic
electronic
electronic

Sum of
Sum of
Sum of
Sum of

Total
Electronic
Translational
Rotational
Vibrational

Total Bot
Total V=0

Vib (Bot)

Vib (V=0)
Electronic
Translational
Rotational

O O O O O o o

Energy=

and

Enthalpy=
Gibbs Free Energy=
zero-point Energies=

and thermal Energies=
and thermal Enthalpies=
and thermal Free Energies=

E (Thermal)

KCal/Mol
16.266
0.000
0.889
0.889
14.488

Q

.292489D-02
.121654D+09
.240479D-10
.100021D+01
.100000D+01
.300432D+07
.404842D+02

0.023086 (Hartree/Particle)
0.025921
0.026865
0.005509
-76.023926
-76.021091
-76.020147
-76.041503
CV S
Cal/Mol-Kelvin Cal/Mol-Kelvin
[5.557 44.948
0.000 0000~ =25.0J K1 mol
2.981 34.608 1
= e
2.501 10335 (SRERE OKFES)
(0) 28.8 J K" mol)
.533891 -5.834499
.085125 18.616687 = 12.47J K-
.018922 -24.450972 n10r1
.000093 0.000214
.000000 0.000000 = 3R/2
477746 14.915562
.607285 3.700911
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FIG. 1. Molecular structures of carboxylic acid dimers studied in this report.
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stiffness constant

T,-T, T,-T, R +R,
T-T, 37.9 04 309
A
a1 T,-T, 3.1 363
R, +
R 124.8
R+
R 42 38 137
Bg
R +R
y Ty 3.2 06 -0
T.-T, 5] 0.1 -34

modal mass
coarse-grain full-atom
Twist 4.03 411
Buckle 473 47
Ooen
pening 429 436
St d
Aggere 6.20 6.30
Shear
6.2 6.27
Stretch 5.68 5.70

H. Houjou, J. Chem. Theor. Comput. (2009)
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Strech mode (v =109 cm™) =

0.53<® ®>+ o77<©©> + ..

38Nm" 125 Nm™' A?

Contribution

Stretch mode#960%id z EhJE V) |
FIEEENTHS ! | " Stretch Shear Rz

H. Houjou, J. Chem. Theor. Comput. (2009)
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H. Houjou, J. Chem. Phys. (2011)
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Stiffness @Tx'Tx v.s. Ty-Ty /Nm

20.0 -
18.0 -
16.0 -
14.0 -

LA BLELELI BLELELE BLELELE BLELELE BLELELE BLELELE NUELELE NLELELE BLELELE B
16 24 32 40 48 56 64 72 80 88

Number of basis

H. Houjou, J. Chem. Phys. (2011)
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coarse-grain

® @@ == O==D)
m m m
Ktotal - Kl "'Kz _\/K12 "'Kz2
o =0, 2K1, i(KlJeri K12+K22) full-atom
o I e

A¢CG — ¢inter o ¢total

2 2
¢inter o A¢CG

K

inter

:K2

Stiffness constants (in Nm™1)

®inter ®intra @total

¢intra — 2 A ¢CG

formic acid 45 1 299 41.7
acetic acid 468 223 420
trighloroacetio A3 4 33 333
acid

benzoic acid 478 129 39.2

H. Houjou, J. Chem. Phys. (2011)



