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Multiwfnץ ₱ №

NBO, AIM2000, AIMALL, AIMPAC, Xaim, MORPHY, 

TopMod, TopChem, AOIM, CheckDen, DGrid, AOMix, 

NCIPlot, QMForge, CDA, GIMIC, ACID, AOSB, promolden, 

PAMoC, GaussSum, HiPart, InteGriTy, Bader, WinXPRO, 

gdma, XD2006, VMOdes, Critic, ESI-3D, Chargemol, 

denstoolkit, ORBKIT, GPView, iboview, LOBSTER, ParaSurf, 

Critic, PolaBer, DAMQT, JANPA, WFA-SAS, TheoDORE, 

DDEC, Periodic NBO, ssAdNDP, Nancy_EX, RunEDDB, 

IGMPlot, SEPDA, UCA-FUKUI, TopoMS
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Multiwfn

∆ (1.0): 2009-Nov-27

...

Version 1.5: 2010-Oct-2

Version 2.0: 2011-Mar-9

...

Version 2.6.1: 2013-Jan-9 

Version 3.0: 2013-Mar-24

...

3.6: 2019-May-21
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Multiwfn3.0⌠1.0׆

http://sobereva.com/180
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Multiwfn ҕ 4000 Ғ ᶏ
̂ ScienceȁNatureȁJACSȁAngewȁPNAS ̃

Ӟ TruhlarȁPerdewȁGrimmeȁMorokumaȁShaikȁHouk

ᶏ

Tian Lu*, Feiwu Chen, Multiwfn: A multifunctional 

wavefunction analyzer, J. Comput. Chem., 33, 580 (2012)

׃ Multiwfn 2.1.2

̂ᶏ Multiwfn ̃

J. Comput. Chem. ℮ 2012~2013

̆ Ҭ ׂ Ҭ
Έ̂2019 iNature ̃Ȃ
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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. 

--- Joaquín López Serrano ̂ ̃

I love Multiwfn. It is a super powerful program.

--- Maria Ivanova ̂ⱴ ̃

Thank you for making Multiwfn available to the computational 

chemistry community. I 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.

--- Kit̂Professor Christopher Cummins, ̃
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MultiwfnҺ
http://sobereva.com/multiwfn
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Multiwfn quick start

ᴆ ̆ Ạ
№ Ύ ֓ ̆ ԍ Ȃ
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ȇMultiwfn῀ tipsȈ̂http://sobereva.com/167̃ȁ
ȇMultiwfn FAQȈ̂http://sobereva.com/452̃
ȇMultiwfn ₱ № ӈȁⱳ ҍ Ȉ
̂http://sobereva.com/184̃

1. ⌠http://sobereva.com ῤ ῏
Multiwfn ῏

2. Ύ ῏ ᶛ

3. Ύ ҈ ⱳ ׃

4. Ύ 2ȁ5 ӟ῏ԍMultiwfn ῤ
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֜ԑ ᵬ̆ Ώ῏ ̆ פ ҍ ̆
ᵬ Ḃ̆ Ώ

Fortran90/95 Ώ̆Intel Fortran compiler

Windows Vista/7/8/10ȁLinuxȁMac OS
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Multiwfn ₱ № ӈȁⱳ ҍ
http://sobereva.com/184

Multiwfn῀ tipŝ∆ ᶏ ̃
http://sobereva.com/167

Multiwfn FAQ

http://sobereva.com/452

῏ ̂>80҆ ̃

Ὲ blog

̂http://sobereva.com̃ ᶷ ₯
ľMultiwfnò⌠ Multiwfn ῏
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ȇMultiwfn № ѿ Ȉ
http://sobereva.com/471

ȇMultiwfn ԑᵬ № Ȉ
http://sobereva.com/252

ȇMultiwfn № ѿ Ȉ
http://sobereva.com/437 

ȇ ץ MultiwfnҬ Ȉ
http://sobereva.com/176
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ȇᶏ Multiwfn VMD №
Ȉhttp://sobereva.com/487

ȇᶏ Multiwfn Ḃ ₮ ₱
Ҭ ӈ Ȉhttp://sobereva.com/484

ȇ Multiwfn֟ ORCA ῀
ᴆ ⱳ Ȉhttp://sobereva.com/490

ȇ └ ῃל + ṿ
ᵝ Ȉhttp://sobereva.com/493
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ȇᶏ Multiwfn └ (DOS) Ȉ
http://sobereva.com/482

ȇᶏ Multiwfnѿ ֟ ᾣ Ȉ
http://sobereva.com/479

ȇᶏ Multiwfn └ᾣ Ȉhttp://sobereva.com/478

ȇᶏ Multiwfn CVB Ȉ
http://sobereva.com/461

ȇᶏ Multiwfn └
Ȉhttp://sobereva.com/436

ȇᶏ Multiwfn+VMD └ AIM № Ȉ
http://sobereva.com/445
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ȇᶏ Multiwfn+VMD └ ל №
№ Ȉhttp://sobereva.com/443

ȇ ᵣ ל └ Ȉ
http://sobereva.com/481

ȇᶏ MultiwfnẠ ԍ№ ⱬ № № Ȉ
http://sobereva.com/442 

ȇRESP ל ץ MultiwfnҬ Ȉ
http://sobereva.com/441

ȇᶏ MultiwfnẠ - № ῃ Ȉ
http://sobereva.com/434

ȇ MultiwfnҬ IFCT Ҭᴋ
Ȉhttp://sobereva.com/433
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ȇ MultiwfnҬ pi Ȉ
http://sobereva.com/432

ȇᶏ Multiwfn ӊ Ȉ
http://sobereva.com/429

ȇᶏ Multiwfn № Ȉ
http://sobereva.com/426

ȇ ∞ Ȉ
http://sobereva.com/414

ȇ≠ № ∞ ₱ ҍ ῏ Ȉ
http://sobereva.com/418

ȇᶏ Multiwfn+VMDץ ȁ
ȁ ȁ Ԛ₱ Ȉ

http://sobereva.com/425 

ȇᶏ Multiwfn № ᵣ Ȉ
http://sobereva.com/408
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ȇ (IGM) № ԑᵬ Ȉ
http://sobereva.com/407

ȇ MultiwfnҬ ԍfch֟ ҍ ₱ ȁ
№ ᶛȈhttp://sobereva.com/403

ȇ ԍMultiwfn֟ cube ᴆ VMD GaussViewҬ └
ṿ Ȉhttp://sobereva.com/402

ȇ └ ԍ ԑᵬ № RDG Ȉ
http://sobereva.com/399

ȇ Ҭ № Ȉ
http://sobereva.com/398

ȇᶏ Multiwfn+VMD └ Ẽ Ȉ
http://sobereva.com/396

ȇ MultiwfnҬ№ CCSD ≢ ₱ Ȉ
http://sobereva.com/395
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ȇᶏ Multiwfn └ ᾣ Ȉ
http://sobereva.com/383

ȇMultiwfn ⱳ ᶏ ץ ҍNBOȁAdNDP№
Ȉhttp://sobereva.com/380

ȇ Multiwfn ῀ ᴆ ȁ֟ ץ ԑ Ȉ
http://sobereva.com/379

ȇᶏ MultiwfnẠ (NTO)№ Ȉ
http://sobereva.com/377

ȇᶏ Multiwfn Ȉ
http://sobereva.com/371

ȇᶏ DORI₱ ῍ᴇ ῍ᴇ ԑᵬ Ȉ
http://sobereva.com/367

ȇᶏ Multiwfn LOBA Ȉ
http://sobereva.com/362

ȇ ȁ ץ MultiwfnҬ └ Ȉ
http://sobereva.com/353
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ȇᶏ Multiwfn ᵣ ȁ ȁ ȁ
Ȉhttp://sobereva.com/337

ȇᶏ Multiwfn ̂ ̃ Ȉhttp://sobereva.com/305

ȇ Multiwfn+VMDẠRDG№ ѿ֓ Ȉ
http://sobereva.com/291

ȇ № Multiwfn └ ‰ Ȉ
http://sobereva.com/274

ȇᶏ Multiwfn № Ȉhttp://sobereva.com/269

ȇ≠ Multiwfn ẁ ȁ NICS_ZZȈ
http://sobereva.com/261

ȇ ᴆ ῀Multiwfn ₃ҩ Ȉ
http://sobereva.com/237

ȇᶏ Multiwfn Ẽ ҩ Ẽ
Ȉhttp://sobereva.com/227
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ȇҹָӇ MultiwfnẠ ῃ Ȉ
http://sobereva.com/236

ȇ Multiwfn ҩ Ẽ Ȉ
http://sobereva.com/251

ȇᶏ Multiwfn ԍ ῃ (SOS)

Ȉhttp://sobereva.com/232

ȇᶏ Multiwfn№ Gaussian ȁ ѿ ₮Ȉ
http://sobereva.com/231

ȇᶏ Multiwfn └ ȁ ȁUV-VisȁECDȁVCD ROA

ᾣ Ȉhttp://sobereva.com/224

ȇ Multiwfn └ (ICSS) Ȉ
http://sobereva.com/216

ȇ ELF/LOL/RDG ṿ ꜚ Ȉ
http://sobereva.com/200
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ȇ № № Ȉ
http://sobereva.com/190

ȇᶏ Multiwfn № ꜚⱬ Ҭ ԑᵬ Ȉ
http://sobereva.com/186

ȇ└ᵬꜚ № Ȉhttp://sobereva.com/86

ȇ № Ȉhttp://sobereva.com/63

ȇᶏ Multiwfn ԑᵬ Ȉ
http://sobereva.com/68

ȇᶏ MultiwfnẠ № ץ Ȉ
http://sobereva.com/108

ȇMultiwfn VMD └AIM № Ȉ
http://sobereva.com/207
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ȇᶏ Multiwfnᵬ Ȉhttp://sobereva.com/113

ȇᶏ Multiwfn └NBO ῏ Ȉ
http://sobereva.com/134

ȇᶏ AdNDP ץ ELF/LOLȁ Ҭ Ҭ Ȉ
http://sobereva.com/138

ȇᶏ Multiwfn └ ȁ
Ȉhttp://sobereva.com/152

ȇᶏ Multiwfn № № ⱳ ᵝ ȁ№
№ ԑᵬ Ȉhttp://sobereva.com/159

ȇ№ Ȉ
http://sobereva.com/163

ȇ └ № Ȉ
http://sobereva.com/136
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ȇᶏ MultiwfnẠ № № (CDA)ȁ └ ԑᵬ Ȉ
http://sobereva.com/166

ȇᶏ MultiwfnẠ ȁELFȁ ȁל ₱ № Ȉ
http://sobereva.com/179

ȇ ᴍ Ȉhttp://sobereva.com/131

ȇᶏ Multiwfn VMD№ └№ №ל Ȉ
http://sobereva.com/196

ȇ ѿ֓῏ԍMultiwfn ץ Multiwfn Ȉ
http://sobereva.com/107

ȇ № ᵣ Ȉhttp://sobereva.com/102

ȇAIM ҳ ṿ ∞ ԑᵬ
№ Ȉhttp://sobereva.com/161

ȇ ҊẠל ₱ № ѿ֓ Ȉhttp://sobereva.com/156
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ѿ֓Multiwfn ᵬ

https://space.bilibili.com/20718/#/channel/detail?cid=45163
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Multiwfnᶏ

ü Ὲ (bbs.keinsci.com) ľ ₱ № ҍMultiwfnò

̔ ˻

üMultiwfn ̔http://sobereva.com/wfnbbs  ˻

ü Ὲ QQ ̂18616395̆466017436̃

ü ᵬ ᴆ̔sobereva@sina.com

http://bbs.keinsci.com/wfn
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CheckDen DGrid cubegen Multiwfn
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ҳ

AIM2000: 155

Multiwfn : 1.5

C60 6-31G* Ҋ AIM №
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¸ ₱
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Multiwfn ₱ ᴆ

ü.wfn

GaussianȁGAMESS(US)ȁFireflyȁORCAȁNWChemȁ
Q-Chem ֟

ü.wfx

Gaussian09 B.01 ӊ ֟

ü.molden

Molden ῀ ᴆ̆ MolproȁMolcasȁxtbȁ
NWChemȁTurbomoleȁDaltonȁMRCCȁORCAȁ
deMon2kȁQ-ChemȁCFOURȁPSIȁBDF ֟
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ü.fch

GaussianȁQ-ChemȁPSI4֟

ü.gms ᴆ

GAMESS-US Firefly ₮ ᴆ

NBO plot ᴆȁ.xyzȁ.molȁ.mol2ȁ.pdbȁ.pqrȁ
.cubȁ.grdȁ.chg ԍ ’ № Ȃ

Ҍ ᴆ ᶫ Multiwfn Ḥ Ҍ Ȃ ’Ҋ̆
Gaussian fch ᴆᵬҹ ῀ ᴆ ̆
Multiwfn № ⱳ ץ Ȃ

˻
Multiwfn ῀ ᴆ ȁ֟ ץ ԑ

http://sobereva.com/379
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C N

CH3NH2 C-N ҉

ᵝ cusp ̆ Ҍ
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CH3NH2 C-N ҉ ̂ᴇ ̃
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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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NH2COH ᴇ
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DAⱴ ᴇ
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ȁ ץ MultiwfnҬ └
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O2̂҈ ̃ ҈ CH2
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Li@Calix[4]pyrrole ̂0.002 ṿ ̃

Li
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C4H8
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Ә Ҭ Ә ⌠90
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3. 
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¸ ӈ̔ᵝԍ Ҭ

¸ ̔Ҍ ̆ ѿ ӈ

¸ ӈ̔ Ҍ ᵣ ȁҌ
Ҭ ̆ Ҭ

№ ᵣ № ȁ
Ȃ ԍ ₱ ̆

₮ ҩ Ȃ
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Ә ADCH

-0.270

0.1280.110

0.110

0.268

-0.328

-0.367

0.348
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-0.0789
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ClF3 ADCH

0.552

-0.235

-0.081

-0.235
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ӈ1̔ ᵝ

̂ ̃ ֪ ֪̂ ̃ ╕

-0.0297

-0.0271

-0.02114

֪ ֟ ̔ ᵝ> ᵝ> ᵝ
Hirshfeld

@B3LYP/6-31G*



Multiwfnҍ ₱ № ׃

70

J. Phys. Chem. A, 119, 8216-8224 (2015)

ӈ2̔
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ᶏ Ҍ ף ̆

Hirshfeld

̆ ל
῏ Ȃ
֪̆

̆
ל ᵞȂ
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J. Phys. Chem. A, 118, 3698-3704 (2014)

֪ ȁ֪ Hirshfeld ҍMayr

֪ ȁ֪ №≢ ῏ Ȃ
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ӈ3̔ ԍ№ ⱬ ̆ ᵬ

AB

BA
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r
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E =
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QM/MM ҬMM № ̆
QM ᵬҹ ל ῀

ӈ4̔QM/MM
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ῒ ӈ

¸ᵬҹ QSPR/QSAR

¸CoMFA Ҭ ֟ ל

¸ ѿ֓ ᶏ ̂SM ↓ ╕ ȁSCC-

DFTBȁGFN-xTBȁDFT-D4ȁPipek-Mezey

...̃

¸ pKaȁ ȁNMR ᵝ
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№

¸ ԍ ₱

Mulliken, MMPA, Löwdin, RLPA, NPA, AOIM, Davidson, Hall, Sato, Thole, 

EMPAȁIAO...

¸ ԍ ל

Cox-Williams, Singh-Kollman, Merz-Kollman, CHELP, CHELPG, RESP...

¸ ԍ Ҋ ⅞№

Hirshfeld, Hirshfeld-I, ADCH, ISA, AIM, IPP, modified-Voronoi, VDD, 

Politzer, Becke, DDEC...

¸ ԍ

EEM, QEq, PEOE, PEPE, MPEOE...

¸ῒ

CBAC, GDAC, GAPT, CM1/2/3/4/5, AM1-BCC, Del-Re, MMFF94, TPACM4 ...

ᵣ ҹMultiwfn
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ԍ ₱ 1̔Mulliken̂ ≠ ̃

ᴨ ̔ ӄ̆₃Ӎ ̆₃Ӎ

̔ Ҍ ̆ ₱ Ҋ ӈ̆
ᵞᵀ

ä=
m

mimi C )()( , rr cj₱ ҹ ₱

ä
¸

+=Q
mn

nminimimim SCCC ,,,

2

,,m ₱ i Ҭ ᴍ

AAA pZq -=

A i Ҭ ᴍ

A Mulliken

ä
Í

Q=Q
Am

imiA ,,

ä Q=
i

iAiAp ,hA ̂ ̃
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ԍ ₱ 2̔NPA

№ (Natural population analysis) OWSO

֜ ̆ ӈ ₱ ⌠
ӈ (NAO) ̆ῒҬ №

ҍ ῏ Ȃ ҩ ԅ
Ҍ ̆ Ӟ ץ
≠ ̆ ṿӞ ҹ Ȃ

NPA ץ ⌠ ץ ҩ Ȃ

NPA ӊѿȂᵖ ԍ
ȁ ѿ Ȃ ѿ֓
̆ J. Comput. Chem., 28, 198-203 (2007)̆

NBOҬ ̆ᵖ ῃ ‗ Ȃ

NPA№ Weinhold ֲ NBO ̆ ғ
NPA№ NBO Ҋ ӊѿ̆ NPA

ҹNBO Ȃ
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=
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r )(ᵌ

№ ל

№ ѿ ̆
ԋӗ Vפ̆ Vq ̆ {q} ҹ
ל Ȃ № Ҍ ֟ ԅMKȁ

CHELPȁCHELPG ΐᵣ Ȃ

ᴨ ̔ ל ̆ ᵞ

̔ ̆ ᶭ ̆ ᴇ
̆ ̆ῤ
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ᶛ̔ № CHELPG №

ל ל Ҍ
ԍ№ ꜚⱬ ̆ᵖ RESP Ҭ ⌠ԅ ‗Ȃ

RESP ל ץ MultiwfnҬ
http://sobereva.com/441

RESP ֲ ̂ѿ פ ₮ ̃
http://sobereva.com/476
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Hirshfeld

Hirshfeld

ä=
A

A )()( freepro
rr rr
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free
Hirsh
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r
r
r

rA
Aw =

Promolecular̂‰№ ̃

free

ArҊ
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N Hirshfeld ₱
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ñ-= rrr dwZq AAA )()(Hirsh rHirshfeld

ᴨ ̔ ᵞ̆ ӈ ̆ ̆ ԍ
ᵝ ȁ Ԛ₱

̔ Ẽ ȁ ל ̆ Ẓ

Nalewajski Parr׆Ḥ ԅHirshfeld⅞№ ᾛ
’Ҋ̆ᶏ № Ҭ

ҊḤ ̂Kullback-Leibler ̃ ⅞№ Ȃ

Ӟ ץ BeckeȁHirshfeld-IȁISA ῒ ⅞
№ ӈ Ȃ
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1. ҩ Ẽ ҹ ҉

2. ⱴ⌠ Hirshfeld ҉

Hirshfeld ̔

Ẽ Hirshfeld (ADCH)

Tian Lu and Feiwu Chen, J. Theor. Comput. Chem., 11, 163 (2012)

Hirshfeld Ẓ ̆ Ẽ ȁ ל ῏
ԅ ῤ № ȂADCH

Hirshfeld ҉ⱴ῀ Ẽ ̂₃Ӎ
̃̔
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ADCH ץ ᵣ Ẽ ˻
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ñä
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-=

A
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q

dZ

ɛr

rrrr )(tot rm

ADCHḠ ԅHirshfeld ᴨ ̆ Ẽ
̆ Ӟל Ȃ ṿ

Hirshfeld ̆ Ӎ Ȃ

ᴇ

ᵣ Ẽ
̆

Ӟ Ẽ
Ȃ ADCH

῀ԅ
╠ ҬȂ
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AIM

AIM (atoms in molecules) Bader҉׆ҕ
70 ף ѿ ₱ № ᵣ ̆
ῒҬ ᵬҹ № ̆
⌠ѿҩҩAIM Ŵ ̃

AIM ñ
W

-=

A

AA Zq rr d)(r
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AIM⅞№

0)()( =ÖÐ rnrr

№ ҉ ҩ
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C2H5F H AIM

ᴨ ̔ ӈ ̆ ᵞ

̔AIM № ῒ ȂAIM ӈ Ҍ ̆
ṿ Ȃ Ẽ ȁ ל
Ȃ ѿ֓ ̂ Li2̃
̂ KrH+̃
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, , , , 28, 1 (2012)

׃ ԅ12 ̆
ᶛ׆Ҍ ԅ ױ ᴨ Ȃ

MullikenȁAOIMȁHirshfeldȁADCHȁNPAȁMKȁ
AIMȁMMFF94ȁAM1-BCCȁGasteigerȁCM2ȁ
QEq 



Multiwfnҍ ₱ № ׃

91

Molecule Atom Mulliken Hirshfeld ADCH NPA MK AIM

H2O 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

CLi4 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

O -0.403 -0.624 -1.09 -1.243 -1.089 -1.722

C6H5SO3H 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(-SO
3
H) -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 

ѿ֓ №
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Molecule Atom Mulliken Hirshfeld ADCH NPA MK AIM

HCN C 0.066 0.080 0.033 0.120 0.133 1.238 

H 0.313 0.132 0.288 0.232 0.234 0.242 

N -0.379 -0.212 -0.321 -0.352 -0.366 -1.481 

CH3COCH3 C(Me) -0.579 -0.055 -0.21 -0.734 -0.514 0.026

H 0.182 0.031 0.086 0.231 0.129 0.006

H 0.208 0.035 0.091 0.244 0.139 0.03

C 0.524 0.216 0.287 0.685 0.815 1.215

O -0.513 -0.301 -0.392 -0.629 -0.582 -1.348
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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 

20ҩ № Ẽ (MSE)

(MUE)

ñä -=+= rrrRɛɛɛ d)(elenuc r
A

AAZñ ĿẼ

Ẽ ä=
A

AAq Rɛ

ᵞᵀ ᵀ Ҥ ᵀ
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Mulliken Hirshfeld ADCH NPA MK AIM

0.428 0.461 0.200 0.494 0.104 1.337

20ҩ № ל

ל
№ ԑᵬ ̆ ԍ№ ⱬ
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Mulliken ̆ ̆ ₱
̆Ҍ ᵣ Ȃ

ADCH NPA Ȃ╠ Ẽ ̆ ל
Ӟ ̆ ̆ᵖ Ȃ

̆ ᶏ ̆ᵖ Ẽ ȁ ל Ҍᶃ̆Ҍ
ԍ№ ꜚⱬ ̆ ᵣ Ȃ

ԍ № ᵝ ȁ ̆ѿ
Hirshfeld Ȃ

№ ꜚⱬ RESP̆Multiwfn RESP ȁ
Ḃȁ ΐȂ

Ҍꜚ ᵣ ̔MMFF94

AIM ѿ Ҍ ᶏ ̆ Ҍ ғ Ȃ
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¸Hirshfeld

¸VDD

¸Mulliken №

¸Löwdin №

¸ḱ Mulliken№ ̂SCPAȁStout & PolitzerȁBickelhaupt̃

¸Becke Ẽ

¸ADCH

¸CHELPG

¸Merz-Kollmann (MK)

¸AIM (ᶏ Һⱳ 17 № Ạ)

¸Hirshfeld-I

¸CM5

¸Electronegativity Equalization Method (EEM)

¸RESP

Multiwfn / №
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┴ ̔-0.4~0.4̆ ̔ - -

̔

ᶏ Multiwfn+VMDץ ȁ
ȁ ȁ Ԛ₱

http://sobereva.com/425
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4. №№

, , № № , , 69, 2393 (2011)

ȇ ᴍ Ȉhttp://sobereva.com/131
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№№ ̔ № ̂ ῒ ̃
Ҭ ₱ ȁ ȁ ȁ ᴍ(%)

⌠‰ ̆
ṿ ṿ Ҍ ∞ Ӟ Ҍ
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77.0%

26.34%

Hirshfeld
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№№ ӈ

ü Ҭ ̂ HOMO­LUMO ̃

ü ̂ ֓ ̃

ü ᵝ ̂╠ ̃

ü ѿ֓№ ≠ ̆ LOBA

...
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╠ (FMO) ₮̆ HOMO (LUMO) ᴍ
ҹ֪ ֪̂ ̃ᵝ

24.34%

Becke HOMO ᴍ
ҍ ֪ ᵝ ѿ

14.90%

3.73%
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№ Ҭ ᴍ

‗ 1̔ ӈ ₱ ҍ
῏ ̆ ₱ №ⱴ №

̔ ῏ Ҍ ̆ ȁ ₱
№ ץ Ȃᵖ ≠Ṣꜛȇץ № ∞

₱ ҍ ῏ Ȉ
̂http://sobereva.com/418̃ Ҭ ₮ ѿ
Ạ ∞ ῏ Ȃ

‗ 2̔ NPAȁAOIMȁ ֜
№׆ ₱ Ҭ ₮ ̆ ῒ №

6-31G

ᶏ ̆ ҍ ₱ ѿѿ
̆ ᶏ ↕ ӎ ῏ Ȃ
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16    C    2  S      Cor( 1S)     1.99945 - 11.20870
17    C    2  S      Val( 2S)     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

NAO  Atom  No  lang   Type(AO)    Occupancy      Energy
----------------------------------------------------------

NBO ₮ NPA№

ҩ NAÔCor Val̃ ѿҩ№
Rydberg (Ryd) NAO ӎ ӈ
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№ MO4

NAO ⌠ O2pz

NAO ⌠ ңҩH1s

O 1S      0.031%
O 1S      8.573%
O 2px     0.000%
O 2py     0.000%
O 2pz    84.088%
H 1S      3.541%
H 1S      3.541%

NAO №
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rrr d)(|)(|%100 2

, ñ³=Q AiiA wj

¸ ₱
ᴍ ⱴ

¸ᶏ HirshfeldȁHirshfeld-IȁBeckeȁAIM

̆ ⅞№

№ Ҭ ᴍ
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Q=Q
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Multiwfn ᴍ

ü ₱ ᴍ̔MullikenȁStout-PolitzerȁSCPA

ü ᴍ̔NAO ̂ NBO ₮Ḥ ̃
₱ ᴍⱴ

ü №̔HirshfeldȁHirshfeld-IȁBeckeȁAIMȁ
MullikenȁStout-PolitzerȁSCPA

ӈ ̂Ҍֽ ԍ ̆ ᴋץ ₱ ̃

ԍᴋᵥ ̂MOȁLMOȁNTOȁ ̃
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№№

ü ȁ ̔ Hirshfeld Becke

ü ̔ NAÔҌ ̃

ü ₱ ̔ SCPÂҌ ₱ ̆ғ
₱ ̃

ÅNAO № ̆ᵖ №

ÅHirshfeld Becke ᵌғ ̆
№

Å ₱ ̆SCPA ץ ₱
№̆ №

₱ ҍ ῏
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X̂ ҩ ₱ ȁ ȁ ȁ ̃

X i Ҭ iXi ,Qh

X ä Q
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iXi ,h

X ää
ÍÍ

Q-Q
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i

iXi ,,

Multiwfn ץ SCPAȁMullikenȁHirshfeldȁ
Hirshfeld-IȁBecke
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5. (DOS)№

ᶛ ̔

ᶏ Multiwfn └ (DOS)

http://sobereva.com/482
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(Density of states) ῤ
ᵣ Ȃ

ԍ ᵣ ̆ Ȃ
ԍ№ ᵣ ̆ Ȃ

ä -=
i

iEE )()DOS( ed
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№ ᵣ ֲ̆ҹ ₱ F DOS

ԍ№ ꜛ

¸ (Total DOS, TDOS)

¸ № (Partial DOS, PDOS)

¸ (Overlap DOS, OPDOS)

ä -=
i

iEFE )()TDOS( e

ä -X=
i

iAiA EFE )()(PDOS , e

ä -C=
i

i

i

BABA EFE )()(OPDOS ,, e

AҍB ֜ MO i

A MO i
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Sergio Manzetti, Tian Lu, et al., RSC Adv., 5, 78192 (2015)
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̔TDOS ̔Fe ̔ Pz ̔ ῒ
̔OPDOS̆ Feҍ Pz ԑᵬ

ԋ TDOS+PDOS+OPDOS
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J. Mol. Struct., 1108, 92 (2016)
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+ᶛ ̔ᶏ Multiwfn └ᾣ
http://sobereva.com/478

≠ ҍ └TDOS ᵌ ̆ ץ ԍ
Koopmans ᾣ (XPS)
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DOS (Local DOS)

ä -=
i

ii EfE )()(),LDOS( 2 ej rr

TDOSᵣ ᵣ DOS̆PDOSᵣ
DOS̆ LDOS↕ᵣ ҈ Ҭ ҩ
DOS̆Ӟ Ạspatial DOS

ԋ LDOS ѿ ҉
̆↕ ԍ (STM)

ꜛȂ
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TDOSү ̆ ҹ
ᵝ № ̆p ↕ ῃҌ₮

1,3Ҁԋ Ҭ C-C Ҭ ᵝ LDOS
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1,3-Ҁԋ ңҩ ҉ 1.5 Bohr ҉ LDOS̔

Ҍ ᵝ
Ҍ

gapṿ

ἝY ᵝ


