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VMD: Visual Molecular Dynamics

o T EM. BTN, B
. HEEAES VMD
. ﬁﬁ%flggﬁ%gf]ﬁ{:ﬁ isvall-Molecular Dynamics
> VMD T2 W ok (FF ZE AT, WEIRIE) :
https://www. ks. uiuc. edu/Development/Download/
download. cgi?PackageName=VYMD

Version 1.9.4 LATEST ALPHA (2021-10-19) Platforms:

Latest pre-release ALPHA test version

Source Code

LINUX_64 (RHEL 7+) OpenGL, CUDA, OptiX RTX, OSPRay (Linux (RHEL 7+)
« LINUX_64 (RHEL 7+) OpenGL, CUDA, OptiX RTX, OSPRay, RTX RTRT (Linux
RTRT)

MacOS 11.x, ARM6&4 (64-bit "M1" Macs) (Apple MacOS-X 11 or later)

MacOS 10.15, x86_64 (64-bit Intel x86_64) (Apple MacOS-X 10.15 or later)
MacOS X OpenGL (32-bit Intel x86) (Apple MacOS-X (10.10.x to 10.13.x) with
Windows 32-bit (32-bit Intel x86) (Windows 10)

Windows 64-bit, CUDA, OptiX, OSPRay (64-bit Intel x86_64) (Windows 10)

2 FexXF, ENEFETR

1. https://zhuanlan. zhihu. com/p/398515892
2. https://mp. weixin. qq. comn/s/990wKlbngoUIZmoZWbGFog
3. https://jerkwin. github. 10/2020/03/25/VMD%E5%BB%BA%E6%A8%A 1%E7%A4%BA%E4%BE%8B



https://mp.weixin.qq.com/s/pQ-GNPx94W0DndkIoRZ74A
https://mp.weixin.qq.com/s/pQ-GNPx94W0DndkIoRZ74A
https://mp.weixin.qq.com/s/pQ-GNPx94W0DndkIoRZ74A
https://www.ks.uiuc.edu/Development/Download/download.cgi?PackageName=VMD
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B | VMD Main = O X

Molecule Graphics Display Mouse Extensions Help
New Molecule...

Atoms Frames Vol

Load Visualization State...
Save Visualization State...
plugins Log Tcl Commands to Console
_| Log Tcl Commands to File... _i‘
| Turn Off Logging pﬁ_l'l speed i 3
Render...
Quit

File Molecule Graphics Display Mouse Extensions Help

FRFHEO OIEBERNFEN

[F =
b mom ™ [Coop = step {1 speeca] 0 B[

B | Molecule File Browser =

Load files for: 1: POSCAR VASP_CHGCAR

Filename: |C:IUsersJ1}eskloprOSCAR Browse... VASP_OUTCAR
) VASP PARCHG
Determine file type: =

4
v
[vasP_POSCAR ~] Load | VASP_POSCAR

VASP_XDATCAR

201
F10?

Frames: VASP_XDATCARS
First: Last: Stride: VASP xmi
[0 [ =

@ Load in background

O Load all at once VMD 3% #F B9 VASP B 4% =,

(23T FFS1 IPOSCAR X 14

1. http://sobereva. com/545
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\ Selected Molecule

|0; POSCAR Y :l

Create Rep | Delete Rep |

Style Color Selection
Lines Name all
EHWER

Selected Atoms

R — ey

Draw style | Sel¥tions | Trajectory | Periodic |
Coloring Method Material

[Name %@\7‘% | Opaque | Ui
#

Drawing Method

Lines v Default
s o o

=

VE 4 o8

Thickness I|1| 1 ﬂ!’

¢ Apply Changes Automatically  Apply

Iy

Y BT

cs gEEEdEVE Mouse Exte

Reset View =
—— Stop Rotation -
@ Perspective

® Orthographic
N Aciiclianin~

BALER B

Draw style | Selections | Trajectory | Periodic |
Coloring Method Material

B'VMD Main
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File Molecule Display Mouse Extensions Help

0O TADFEF

. Al I!L
4@ wom T [Loop ] stepd[ 1|} speed 1 D

ID TADFN

Materials. ..
Labels...
Tools...

Representations...

Frames Vol

1 0

[Type | | steel ~|

Drawing Method

|VDW :|

Default

HERETAREEE,

MRk AN 2B, &6 7 EEEVDW, BIVDWER
7] 1% B sob By 1 & 1% B VMDER A By B onAE 5

m i Color Controls
Color Definitions | Color Scale |

Assign colors to categories:

x|

Categories Colors
Display 4| |Background 4 yellow -~
Axes BackgroundTop 5tan
Name BackgroundBot 6 silver
Type Foreground 7 green
Element FPS 8 white
Resname bt 9 pink >

1. http://sobereva. com/545
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B vvo - m} X
vind > pbc box —color black —width 2

vimd > color Display Background black

vind > color Display Background white

vind > pbc box —color black —width 2
vind > o

ThEatEFIREERER. RESTUR

color Display Background white
pbc box —color black —width 2

e N AE LB ?

B E g #RAK, ¥ 13 Tachyonid ! 2

B | VMD Main - m} X

File Molecule Graphics Display Mouse Extensions Help VMD Xj’ ‘3:‘ XD ATCAR%i

ID T A D F Molecule Atoms Frames Vol

Load files f[)r. [New Molecule ~| TTA Déw;;\;}v’r i)L B:;\]— :/9999 0 % ;r ;6 Z‘ ﬁE
Filename: |data/cailiaoren/Si_smass_0.95/XDATCAR Browse... N jl\:
o | w%#ﬁi%%%ﬂo

X

B ' Molecule File Browser —

Determine file type: afragaaf nL
|VASP_XDATCAR5 j Load | 4| zoom ™ Loop =] step 4] speed] 1 »
Frames: Volumetric Datasets

First.  Last: Stride: B} VMD Main - b X

fo [-1 [1 File Molecule Graphics Display Mouse Extensions Help \ N
@ Load in background 4‘%—VASPEF)L @i ZP% /f/t E\Z‘ :Et
g D T A D F Molecule Atoms Frames Vol >

© Load all at once LIBEd o : 0 ] ‘
B PINPTHL I X 5,28 45 5 |

Mol [ L
4| z00m T Loop ¥] step 4] 1 speed| 1 »

1. https://blog. csdn. net/mt811/article/details/119916295
2. http://bbs. keinsci. com/thread—9178-1-1. html
3. https://mp. weixin. qq. com/s/990wK1bngoUIlZmoZWbGFog
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M F B github 6 FEL T 2K XDATCAR toolkit. pyf2/F, ZATLL T &4
python XDATCAR toolkit.py —p -t 1.0

12 5 2 4 BXDATCAR. pdb X, ZXHE®AE T 2wk, pikriT B EHEE,
~t FRONETE P A1 fs

n : «
Load files for: |3: XDATCAR pdb ~|
Filename: IatafcailiaoreanMASS-ﬁOOD(DATCAR pdb Browse..,l .
Determine file type: _
[Pos =] _ Low ’ PoRay = R TRy B AR, BT
Frames: Volumetric Datasets %\E /K\&\ % ﬁ’i} % ?'\ @ N 2}@ ﬁ_
I(::irst |-|1_asti I?tn‘dei pr wrap - all ’{%’ ﬁﬁ— %‘ )/%_T\ %

& Load in background

& Load all at once | |

B HETE

4

vind > pbc box —color black —width 2
vind A

B VMD Main — O X (frame 0)
C (fr 56
File Molecule Graphics Display Mouse Extensions Help | colm,)lme (f
| 24.9% complete (h ame 4¢
ID T A D F Molecule Atoms Frames Vol
3 T A DF XDATCAR.pdb 64 19999 0

}! 9999} .!JI!I
4 ﬂ zoom [ ILoop "l stepF_}l speed| i | 303

1. https://mp.weixin. qq. com/s/990wK1bngoUIZmoZWbGFog
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VMD Main=>Extensions—Analysis—Radial Pair Distribution Function g(r)

¢ o(r) Error - Ll X

There was an error running ‘measure gofr:

measure gofr: error during g(r) calculation.

HRIVWDA X FoMER & F! TEA
TNPTE R AT, 7 HTNVTEY 46 R X

N
n
T
|

g(r)

—_—
T

0.5+ B

f Radial Pair Distribution Function g(r) — O X
Utilities Help |
~Seftings:
Use Molecule: \ 0:XDATCAR —
0 R T f BEF |
Selection 1: }type Si Selection 2: itype Si
Frames: First ‘0 . Last I-1 = Step: \1 é]\ j‘)‘/]’ % - eri
. ME—wr  — Blmf—
Histogram Parameters: deltar: 0.1 max.r:|5

|f»7 Use PBC " ¥ Update Selections H ¥ Display g(r)” v Display Int(g(r)) H ¥ Saveto Fi|e| ¥ Use GPU ccdel
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Molecular—-Dynamics Operations
720) Energy and Temperature from OUTCAR

721) Average Mean Squared Displacement

722) Average Mean Squared Displacement Using FFT (Recommend)
723) Diffusion Coefficient and Ion Mobility from MSD. dat File
725) Pair Correlation Function from PCDAT File

726) Pair Correlation Function between Two Elements

727) Velocity Autocorrelation Function

728) Vibrational DOS from Velocity Autocorrelation Function
729) MD Trajectories of Selected Atoms with PDB Format

0) Quit
9) Back

>

o IEET20: MOUTCARF R EUm Efgt €. F Flgrepiz MR 7 &
o IWEET21F0722, WWEH AT RAY, EHEERREEET T iR
o IRRT23, ETUI22MERITET B AR

e IMRET25, # TVASPH & #9PCDAT X # 1T HRDF

- INEET26, T EF AT E BIRDF

o INAET27, T HIEE EHAH KR

o INRET2S, ETHFEMABHENERITERIASKE

o IMAEET29, ¥R FHVHLE T YPDB X

1. https://zhuanlan. zhihu. com/p/367376130
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-388

-390

-392

EO (K)

-394

-396

-398

DL E— T RAEPBI27TD A0 FEINVTHL I 4 B, LA K30 ps, @298 K, #EHE

10ps DA /5 3t N\ F-f

- HEAEL0 psfa ik B P .
i i

L ‘r

0 10(‘)00 20(‘)00 30000

Step

=====—=—————o—o— \olecular-Dynamics Operations ================:
720) Energy and Temperature from OUTCAR

721) Average Mean Squared Displacement

722) Average Mean Squared Displacement Using FFT (Recommend)

723) Diffusion Coefficient and Ion Mobility from MSD. dat File
725) Pair Correlation Function from PCDAT File

726) Pair Correlation Function between Two Elemdgt

727) Velocity Autocorrelation Function

728) Vibrational DOS from Velocity Autocorrelation Function

729) MD Trajectories of Selected Atoms with PDB Format

0) Quit

9) Back
———————————— >>
726

HHE 726, THE WA TTE A AR | oA K

Input TWO element-symbol [Elements in POSCAR: O HJ

00

20000
-—>> (03) Reading Input Parameters From INCAR File...
——>> (04) Reading Atomic Relaxations From XDATCAR File...
-=>> (05) Written PCF.dat File!

#F T FO0-0IRDF, AL K BF 38 £ A0 L2 il 46

1. https://zhuanlan. zhihu. com/p/367376130
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. . . I Molecular-Dynamics Operations
BB B BE. 7 720) Eneriy and Tewperature fron OUTCAR
. N N \ . N 721) Average Mean Squared Displacement
:{f\')?{ —% %T}E El'\j’Z]J [é]/\] :{f\')?{ [é]/\] 722) Average Mean Squared Displacement Using FFT (Recommend)
N . 723) Diffusion Coefficient and Ion Mobility from MSD. dat File
x 2K 725) Pair Correlation Function from PCDAT File
726% Pair Correlation Function between Twg Elements
727) Velocity Autocorrelation Function 'd
C(T) = <V(f0) . V(fo + T)) 728) Vibrational DOS from Velocity Autoc®rrelation Function
729) MD Trajectories of Selected Atoms with PDB Format
0) Quit
9) Back

VASP/D\{%T%TZ:@H":]’ZIJE@/&- 777777777777 7 i 3 e 7o S AL EX T
E, Wk ARE? SRR REK

@ The SELECTED_ATOMS_LIST file will list which atoms are selected.
h\__.f' Input element—symbol and/or atom—index to choose [1 <= & <= 24]
i, I'(l‘) (Free Format is Compatible, e.g., H O Au 1-4 7 18 all)
1+ At, r(t + At)

ffffffffffff > 0 H BT E0faHE F B VACE

VASPKIT K )ﬂ T @ _ﬁﬂ_%éj\ N ﬁ @ How many initial frames you want to skip? [Typical value: < 1000]
FER UK FREE: e ansasss G 4% £ H110000Mm1

Which frames will be used to calculate? [Typical value: <=5]

(e.g., 10 means the 1st, 1lst, 21st, ... frame will be used)
- r(t'l_At)_r(t) ———————————— 5>
v(t) = ! | |
At —>> (05) Written VACF.dat File!

v A i s, B OATHAY IR B E A

1. https://mp.weixin. qq. com/s/0xWx2eTy0 GTg21XnX5dow 5\% @ %ﬁVACF. dat
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VACF

1.2 5
104
08 B ZU R,

o WA — LA R A M E 3
_ W 0-H4E 7 9& o

Mil LT RO, HAKMEEA,T A

0.21 \W\/WW B, EEV(I+T) 5 V() By

00+ T R, mME RN R T,

-0.2

-0.4

'06 ¥ T ' T > I ' I - 1
0 200 400 600 800 1000
Time(fs)
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N SA — ')‘_1 \

1T ZVDOS (IR 31 A 2% &) ®
The SELECTED ATOMS LIST file will list which atoms are selected.
Input element—symbol and/or atom—index to choose [l <= & <= 24]

Molecular-Dynamics Operations (Free Format is Compatible, e.g., H O Au 1-4 7 18 all)
720% Energy and Temperature from OUTCAR .
721) Average Mean Squared Displacement | | —mmmm—————— >> M o3 k
722) Average Mean Squared Displacement Using FFT (Recommend) 0 H %ﬁ)\ 0 H ui‘f—ﬁo;’mH}’? %%VDOS

723) Diffusion Coefficient and Ion Mobility from MSD. dat File
725) Pair Correlation Function from PCDAT File

726) Pair Correlation Function between Two Elements

727) Velocity Autocorrelation Function

728) Vibrational DOS from Velocity Autocorrelation Functionv
729) MD Trajectories of Selected Atoms with PDB Format

@

0) Qult TU%/ ICAUIllg NCUMLC NCIAaAaCIUIlS [LUNT ADUMLCNAIN ' TIC. .

9) Back How many initial frames do you want to skip? [Typical Value < 1000]
************ b e B N2
798 S 000 ” 4 £ R 100001

Which frames will be used to calculate? [Typical value: <=5]
‘ “p '_‘_’ (e.g., 10 means the 1st, 1lst, 21st, ... frame will be used)
7T RET28, ﬂ:VACFfr TR AEE, | i

1
5@)—” ?ﬁﬂj]ﬁtla » B /\\\Siiﬁﬂju -->> (05) Written VDOS.dat File!

& 18 H & — WUEY HL 2 1T HVDOS

Energy Unit
Which Energy Unit Do You Want to Adopt?
1) eV
2) nm

3) TH NSRS
D KR en-1




H TVASPKIT & 21 41 S 1

25

2500 nm I th WATER 25000 nm
25 pm (waveleng u"mﬂaARED SPECTRUM 25 pm
o 0.8|F| ".I o
@) 8] : II| / I| \\'-.
g E et || baseline | |
E / | |
7 2 " peaks || 1
2 o4 || \
E [ || II, \ IILII| \\I-_--. /
o2 | 0% transmittance
|J L\ ‘_/- max (100%) absorbance
L ol g SEF T =y L{frequeney-units)
3040 2000 1000
frequency Wavenumber (cm-1)
frequency
T T 1
0 2000 4000 \
- £ 3
requency
T Wit I
1. https://mp.weixin. qq. com/s/0xWx2eTy0 GTg21XnX5dow
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¥ AR AL (Mean Square Displacement)
MSD(7) = (Ar(2)%) = ([r(ty + 7) — r(tp)] )
Tﬁ%%ﬁﬁ,m%“ﬁﬁﬁﬁ”

HEFH CR R R 8 %)

Him FAKRY Bk E, EAIMDEM LT psiE
BN, Ko FRBEEERE, SMSDER
K, BEHNHEETELCRNER THT #&
RYHATHERA T RAT R 2. £UF
W 7K B Y8k 4 ) 1T EMSD,

)

Molecular-Dynamics Operations
720) Energy and Temperature from OUTCAR
721) Average Mean Squared Displacement V

722) Average Mean Squared Displacement Using FFT (Recommen

723) Diffusion Coefficient and Ion Mobility from MSD. dat Fi
725) Pair Correlation Function from PCDAT File

726) Pair Correlation Function between Two Elements

727) Velocity Autocorrelation Function

728) Vibrational DOS from Velocity Autocorrelation Function
729) MD Trajectories of Selected Atoms with PDB Format

0) Quit
9) Back

#HFEINRET22, A FIFFT Ao 1+ ZMSD

7.7

722
——>> (01) Reading Structural Parameters from POSCAR File...

\
The selected atoms will be listed in SELECTED ATOMS LIST file.
Input element-symbol and/or atom-index to choose [1 <= & <= 81]
(Free Format is Compatible, e.g., HO Au 1-4 7 18 all)

——>> (02) Written SELECTED ATOMS LIST File!
——>> (03) Reading Input Parameters From INCAR File..

2. https:

T T ——>> (04) Reading Atomic Relaxatlons From XDATCAR F11e ]
H initial f d 2 | T: 1 1 < 1000
-4 1 | ow many ini 3}2\ rames do u <|1— /k_lp__l % %/jva ue:
10000
— Which frames will be used to calculate? [Typical value: <=5]
-"-2 (e.g., 10 means the 1st, 1lst, 21Ist, ... frame will be used)
B S [ N eSS >
(&) 1
E ——>> (05) Written MSD.dat and DIFFUSION COEFFICIENT. dat Files!
5_5- - 22 M S= _ S N S
3 K FFHI10000MT. HEFHF—WILIEITHE,
—— —
0.5 1.0 1. 5 20
1000/T (1/K)
. https://pubs. acs. org/doi/10. 1021/acs. jctc. 5b00574

pubs. acs. org/doi/10. 1021/cm203303y
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MSD (A?)

& FIMSD. dat X tF FEI £ 1% (BT jE An 5% (EMSD) ® R’

T T T T T T T T T T T 70 4
1.8 . ]
1.6 - . 60
1.4 - ]
| | 50 A
1.2 - - ]
i 7 —~ 40 -
LOi ] %5 |
- - a
0.8 _ ] o 307
0.6 - . = 1
| 1 20
0.4 - |
02; ] 10 4
QOi ] 0-
-0.2 T r T 7 T T T r T y T — 71T - 1T - 1 - 1~ 1 T~ T *~ 1T ~ T *~ T
0 5000 10000 15000 20000 25000 -1000 0 1000 2000 3000 4000 5000 6000 7000 8000
Time (fs) Time (fs)

Wim KT Ok E, 25 psHIMSDA 1. 6, in B 3% 5 2|800 K, 7£8 psHIMSDRLIAE| T
WET M ABIRERA 70

1. https://www. differencebetween. com/difference—between—brownian—motion—and-vs—diffusion

2. https://jerkwin. github. i0/2017/05/02/% # &R 894 K UL X # Z E i+ &
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BLLB00 Kew AR AL 4 1 F it B 8k A ¥k

70 . . I y
60 - o« ° . R ALY 8
n (BRI 3)
&'\40—- * .
< ¢« ° :
3 30+
=~
20 MSD(A?) = 6 DAt
il KT BUETREAE, ¥ A
0 &7, MSDFA X Bk B [8] b/ 17 A& —
—1000I (I) I10I00I20I00I30I00I40IOOI50I00I60I00I70I00I80I00I Eéfz 7\5/{"[’/ %E)‘éaﬂ'l\é}&%’ MSD
Time (fs) s &2

1. https://www. differencebetween. com/difference—between—brownian—motion—and-vs—diffusion

2. https://jerkwin. github. 10/2017/05/02/% #E R W2 LU R T # 2 Wit E
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2 TVASPKITHHE Y 3 R ¥ i/~

¥ DIFFUSTON_COEFFICIENT. dat it Bl % 17
(24t 4t GAt BAt 10At (1) g 55| (MSD/6t) (EE, & & A A

L E e S T P
';i . lltf g 1.8+
o B H e RN
.’ : % . 1.2 ( |
i s, i, S 1.00 | HELMENAXHI4 ps
@ 0.8 WLAMSDE F174 psH &Y
KERRHE T A, KRR o AE, BEATHAKA
L= AAr  ANKE 0:2_- 0. 00015 cm?/s
= 10A; IMECEE, 224 0.0
T 2 3 4 5 6 7 8

1. https://www. differencebetween. com/difference—between—brownian—motion—and-vs—diffusion

2. https://jerkwin. github. i0/2017/05/02/4 B R0 KUK # A H1T &
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VASPKITRE #EATIR 2 04T, B R BENFE X040, ETHENHATE
PL{# FIMDAnalysis® By 4 A

pip install MDAnalysis==2.0.0

{EMDAnalysis~ X FFVASPEHY LT, # F B F XDATCAR toolkit. py! B A Hf
XDATCAR%% px 3 ] %3 4% 3\, #PDB.

IE AT DL T 4 A H K BINVT #1328 % 18 4 XDATCAR. pdb
python XDATCAR toolkit.py -p -t 1.0

import MDAnalysis
u = MDAnalysis.Universe( 'XDATCAR.pdb", dt=1.0)

FARL, XEEF] fs

1. https://mp. weixin. qq. com/s/990wK1bngoUIlZmoZWbGFog
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% FPython T KA MR @M

> o AR T SR AL EE B B

L

P
. T i YL

"ij=4 Py =1 round(L)L

ZAEEA] B AR

> W RO E YR T ?

|
%) |

%U

o

THOS A, HBRT
# PTA~B 4 5 2.03% #E eV

1. https://jerkwin. github. i0/2013/08/13/ B % # W o #x & H AEPBC W91 A



3 FPythonp T4 K 42 A By A0 v, (@ YA

A
O,

Hl/ V\H

> A it &

3

TEOS W Nz 8] B8 8 LR N
BE, FAAZEEITERA:

2 ) g
rl+r2—r3

COSax =
2?‘1!‘2

> f£ fPython i A1t 5 F 4 5K 58 A

python bond angle. py

Average bond length is 1.00.
Average angle is 106.28.

Oﬂiﬂ»pm
H <D

1. https:

github. com/tamaswells/VASP script/blob/master/bond angle. py
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% TPythonit A4 LULSVAN

Donor Acceptor

b/ L5 =473

I NE—WEHATER, XHANERET j #HTENR, UENZRE
2. MrAMEARFisTENR, HH 1j BE, £#80< <35WARTEAE

7w,
3. METEHEARTF k #R, i1HE ik g, #BHFANAANETFIEN 1 BETFH
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3. https://github. com/tamaswells/VASP script/blob/master/hb. py
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