
P
os
te
d
on

A
u
th
or
ea

25
N
ov

20
19

—
C
C

B
Y

4.
0
—

h
tt
p
s:
//
d
oi
.o
rg
/1
0.
22
54
1/
au

.1
57
4
69
30
2.
27
93
42
17

—
T
h
is

a
p
re
p
ri
n
t
an

d
h
as

n
ot

b
ee
n
p
ee
r
re
v
ie
w
ed
.
D
at
a
m
ay

b
e
p
re
li
m
in
ar
y.

A New Database and Benchmark of the Bond Energies of

Noble-Gas Containing Molecules

Cheng-Cheng Tsai1, Zhi-Yao Tsai1, and Wei-Ping Hu1

1National Chung Cheng University

April 28, 2020

Abstract

We have developed a new database of structures and bond energies of 45 noble-gas containing molecules. The structures were

calculated by CCSD(T)/aug-cc-pVTZ methods and the bond energies were obtained using CCSD(T)/CBS (complete basis set)

method. Many wavefunction-based and density functional theory methods have been benchmarked against the 45 accurate bond

energies. Our result showed that the MPW1B95, B2GP-PLYP, and DSD-BLYP functionals with the aug-cc-pVTZ basis set

excel on predicting the bond energies of the noble-gas molecules with MUEs (mean unsigned errors) of 1.5-1.9 kcal/mol. When

combinations of Dunning’s basis sets are used, the MPW1B95, MPW1PW91, and B2GP-PLYP functional give significantly

lower MUEs of 1.1-1.3 kcal/mol. Doubly hybrid methods using B2GP-PLYP and DSD-BLYP functionals and MP2 calculation

also provide satisfactory accuracy with MUEs of 1.3-1.4 kcal/mol. If the noble-gas bond energies and the total atomization

energies of a group of 109 main-group molecules are considered at the same time, the MPW1B95/aug-cc-pVTZ single-level

method (MUE = 2.7 kcal/mol) and the B2GP-PLYP functional with combinations of basis sets (MUEs = 1.8 kcal/mol) give

the overall best result.
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