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; Multiwfn 2.1.2
a_ Multiwfnd

Tian Lu*, Feiwu Chen, Multiwfn: A multifunctional
wavefunction analyzer, J. Comput. Chem., 33, 580 (2012)

1. Multiwfn: A multifunctional wavefunction analyzer s |3 3,925
(FEFrEE3EE)
{E&- Lu, Tian; Chen, Feiwu
JOURNAL OF COMPUTATIONAL CHEMISTRY #: 33 HA:5 1a:580-592 HRREE: FEB 15 2012 =Eale
- HiREAMNGEY BERE
J. Comput. Chem. e 2012~2013
0 " T 0 1
‘E”~ 2019 iNature A
Multiwfn B 4000 F a

7 Sciencea Naturea JACSa Angewa PNAS

3  Truhlara Perdewa Grimmea Morokumaa Shaika Houk
a,
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Compared to other related programs, multiwfn is more flexible,
easier to use and above all much faster. It is becoming an
extraordinary tool in my research.

--- Joagun Ldpez Serrano ~

| love Multiwfn. It is a super powerful program.

--- Maria lvanova”™ ¢
Thank you for making Multiwfn available to the computational
chemistry community. | continue to be highly impressed by

this program and the fact that it is made available without cost.
It is truly exceptionally valuable and appreciated.

- Gary”

Thank you for making multiwfn, an amazing program.

--- Kit  Professor Christopher Cummins,
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Multiwfnh
http://[sobereva.com/multiwfn

.\ Muléiﬁﬂhctidnéf Wavefunction Analyzer

S

Overview  Update history Download Gallery Resources Cited by Forum igiz

Multiwfn 3.6 has been released on 2019-May-21!

Multiwfn is an extremely powerful program for realizing electronic wavefunction analysis,
which is a key ingredient of quantum chemistry. Multiwfn is free, open-source, high-efficient,
very user-friendly and flexible, it supports almost all of the most important wavefunction
analysis methods.

Multiwfn is maintained by Tian Lu (£5X) at Beijing Kein Research Center for Natural Sciences
(http://www.keinsci.com, Jb5TRlE BRI #5510, Multiwfn is always in active development,
the original paper is J. Comput. Chem., 33, 580-592 (2012) (corresponding to a very old,
completely out-of-date version 2.1.2).

Reporting bug, seeking help or providing suggestion, please post messages on Multiwfn
forum (http://sobereva.com/wfnbbs), I always reply any question regarding Multiwfn timely.

AEHEMultiwfnilfa RN ] ? B EEXRENE . (Multiwfn \[Ttips) . (Multiwfn FAQ)
BREREAKE ? thEIMultiwfnepSG8iaADS | http://bbs.keinsci.com/wfn

Q¥
<

Y4T O W a n
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MULTIWEN Multiwfn Y

— A Multifunctional Wavefunction Analyzer —

720 ( )
Software Manual

with tutorials and abundant examples in Chapter 4

= 2

Version 3.7(dev) 1
2019-Jun-24

ultiwfn

Official site: http://sobereva.com/multiwin 2

H
Qw A

o
L €l

L L

Tian Lu

sobereva@sina.com

Beijing Kein Research Center for Natural Sciences (www.keinsei.com)
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Multiwfn quick start

) p’ AN
No Y " G A

Using Multiwfn realizing very common tasks

Below I will show you which manual section(s) should be read if you want to perform
corresponding task. Only common tasks are covered. For brevity, such as "see Section x.x.x for
mtroduction and Section y.y.y for example" will be abbreviated as "x.x.x(1); v.y.y(e)".

AIM analysis

Topology analysis: 3.14 (1); 4.2 (e)

Plane map with critical points and bond paths: 3.5.5 (1); 4.4.6 (e)
Basin analysis: 3.20 (1); 4.17.1 and 4.17.5 (e)

ELF (electron localization function) and LOL (localized orbital locator) analysis
Topology analysis: 3.14 (1); 4.2.2 (e)

Basin analysis: 3.20 (1): 4.17.2 and 4.17.7 (e)

Plotting as plane map: 4.4.2. 4.4.8. 4.4.9 (e), special case: 4.100.19 (e)

Plotting as isosurface map: 4.5.1, 4.5.3. 4.100.22 (e)

Visual analysis of weak interaction
Non-covalent interaction (NCI) analysis: 3.23.1 (1.e); 4.20.1 (e).
Domain analysis within NCI isosurfaces: 3.200.14 (1); 4.200.14.1 (e)

Promolecular NCT analysis: 3.23.2 (1); 4.20.2 (e) 20
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& Multiwfn™  tipsl ~ http://sobereva.com/167~
& Multiwfn FAQI ~ http://sobereva.com/452"
& Multiwfn & Ne yaw b |
" http://sobereva.com/184~

1. [ http:/sobereva.com 5 .
Multiwfn =\

2 Y ¥ 0

3 Yo W

4. Y 235 3 7 6 Multiwfn 0

\\
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\Users'Sobereva\DesktopiHultivfn 3. 6 _dev bin

sexea0e6360066%¢ Main function menu ssoesseooeo
0 Show molecular structure and view orbitals
1 Qutput all properties at a point
2 Topology analysis
3 Qutput and plot specific property in a line
4 OQutput and plot specific property in a plane
5 Output and plot specific property within a spatial region (calc. grid data)
6 Check & modify wavefunction
T Population analysis and atomic charges
8 Orbital composition analysis
9 Bond order analysis
18 Plot Total/Partial/Overlap population density-of-states (DOS)
11 Plot IR/Raman/UVU-Uis/ECD/UCD/ROA spectrum
12 Quantitative analysis of molecular surface
13 Process grid data
14 Adaptive natural density partitioning (AdNDP) analysis
15 Fuzzy atomic space analysis
16 Charge decomposition analysis (CDA) and extended CDA (ECDA)
17 Basin analysis
18 Electron excitation analysis
19 Orbital localization analysis
20 Uisual study of weak interaction
21 Energy decomposition analysis

100 Other functions (Part1) 200 Other functions (Part2)

Holecular structure

Orbital info. Iscsur#l style Isosur#Z style Iscsur. guality Set lighting Set perspective Other settings

=

7 -axIs

Fortran90/95 Q~

S [l 3

i RETURN
Up

Down
Left

Right

Zoomin

e Zoomout

Reset view

Save picture
I Show labels
[+ Show axis
[~ Show+Sel. isosur#2
Bonding threshold

@ N I
1.15

Ratio of atomic size

I fEER bl
1.00

Radius of bonds

FIERC [
0.20

Size of atomic labels

I R bl
38.

Orbitals:

Isovalue

Intel Fortran compiler

Windows Vista/7/8/10a Linuxa Mac OS
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o

Tian Lu*, Qinxue Chen, Revealing Molecular Electronic
Structure via Analysis of Valence Electron Density, Acta
Phys. -Chim. Sin., 34, 503 (2018)
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Tian Lu and Feiwu Chen, J. Theor. Comput. Chem., 11, 163 (2012)
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1 y S /28,1 (2012)
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Mullikena AOIMa Hirshfelda ADCHa NPAa MKa
AlMa MMFF94a AM1-BCCa Gasteigera CM2a
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\ W No
Molecule  Atom  Mulliken Hirshfeld ADCH NPA MK AIM
H20 O -0.869 -0.319 -0.798 -0.952 -0.816 -1.181
H 0.434 0.160 0.399 0.476 0.408 0.591
CLis C -0.508 -0.789 -1.833 -2.021 -2.766 -3.445
Li 0.127 0.197 0.458 0.505 0.692 0.866
BeO Be 0.403 0.624 1.09 1.243 1.089 1.732
@ -0.403 -0.624  -1.09 -1.243 -1.089 -1.722
CeHsSCesH S 1.615 0.598 0.775 2.702 1.072 3.553
O= -0.65 -0.368 -0.439 -1.052 -0.556 -1.516
-O- -0.766 -0.220 -0.474 -0.973 -0.650 -1.341
H(O) 0.497 0.200 0.424  0.528 0.513 0.643
C(-SOH) -0.325 -0.018 -0.106 -0.396 0.035 -0.168
C( ) -0.159 -0.001 0.018 -0.169 -0.111 0.028
C( ) -0.206 -0.025 -0.161 -0.238 -0.169 0.013
C( ) -0.175 -0.003 -0.091 -0.179 -0.077 -0.008

91



& Multivfnb P  Ne

Molecule Atom Mulliken Hirshfeld ADCH AIM
0.066 0.080 0.033 1.238
0.313 0.132 0.288 0.242
-0.379  -0.212 -0.321 -0.352 -0.366 -1.481
CHsCOCH C(Me) -0.579 -0.055 -0.21 -0.734 -0.514 0.026
0.182 0.031 0.086 0.006
0.208 0.035 0.091 0.03
0.524 0.216 0.287 1.215
-0.513 -0.301 -0.392 -0.629 -0.582 -1.348

92



& Multivfnb P  Ne

200 Ne E ~ (MSE)
- (MUE)

Mulliken Hirshfeld ADCH  NPA MK AIM

MSE 0.32 -0.82 0.00 0.76 0.01 2.76
MUE 0.79 0.89 0.00 1.03 0.03 3.00
v T T H T

-
-
[T

e=e™+e® = Z,R,- ffr(r)dr
A

A E €=a R,
A
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20@ Ne p,
Mulliken Hirshfeld ADCH NPA MK AIM
0.428 0.461 0.200 0.494 0.104 1.337
7 p,
No eb ~ G No z
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NBO ¥ NPANe

NAO Atom No lang Type(AO) Occupancy Energy
16 C 2 S Cor(lS) 1.99945 -11.20870
17 C 2 S Val(29) 0.92921 -0.20179
18 C 2 S Ryd(3S) 0.00743 1.28700
19 C 2 S Ryd(4S) 0.00008 4.05377
20 C 2 px Val(2p) 0.91626 0.03185
21 C 2 px Ryd(3p) 0.01397 1.09190
22 C 2 py Val(2p) 0.96748 0.01080
23 C 2 py Ryd(3p) 0.00514 0.83515
24 C 2 pz Val(2p) 0.66829 -0.01422
25 C 2 pz Ryd(3p) 0.00135 0.75646
26 C 2 dxy Ryd(3d) 0.00257 2.81435
27 C 2 dxz Ryd(3d) 0.00160 2.40130
28 C 2 dyz Ryd(3d) 0.00073 2.20813
29 C 2 dx2y2 Ryd(3d) 0.00356 2.81109
30 C 2 dz2 Ryd(3d) 0.00073 2.56613

@ M NAO Cor Val W @ No

Rydberg (Ryd) NAO m, H 106
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NAO

P Ne

NAO No

01S 0.031%
01S 8.573%
O2px 0.000%
O2py 0.000%
O2pz 84.088%
H1S 3.541%
H1S 3.541%

NAO Osz
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5. (DOS)Ne
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a Multiwfn L (DOS)
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(Density of states) o

GNQr ” A

1,80 ! ' 1 !
— TDOS :

.| DOSE) =4 d(E- e) | _

1.08 - i

Density—of—states

o o o
n -7 He]
H= ] o=
| | |
[

0.36 -

0.18 L

0.00 I I I I I I I I I
—0.80 —0.70 —0.60 —0.50 —0.40 —0.30 —0.20 —0.10 0.00 0.10 0.20
Energy(a.u.)
114



& Multiwfnb # Ne

Ne ¢ " . u P F DOS
G No '

(Total DOS, TDOS)
TDOSE)=g F(E- e)

No (Partial DOS, PDOS)

PDOS|(E) = & X, JF(E- &)

!

A MOI
N (Overlap DOS, OPDOS)

OPDOS{:(E)=a CiA,BF(E - 8)
AL B 1 MO |
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J. Mol. Struct., 1108, 92 (2016)
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z b LTDOS s R VIR
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1,3-C H Hae@ :: 1.5Bohr '+ LDOS
6.996 0.0340
6.296 0.0306
%¥1597 L 0.0272
24897 - 0.0238
E 4198 - 0.0204
£ 3.498 - 0.0170
22798 - 0.0136
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